1 DESCRIPTION ANTENNA SHEET, TRANSPONDER, AND BOOKLET 5[0001] The present
invention relates to an antenna sheet, a transponder, and a booklet. Priority is claimed on
Japanese Patent Application No. 2007-239982, filed September 14 2007, and Japanese Patent
Application No. 2008-187007, filed July 18, 2008, the contents of which are incorporated herein by
reference. 10 BACKGROUND ART [0002] There are conventionally known technologies for
arranging a wire-wound antenna coil on a substft® Bd@dhnecting it to an IC module to form a
non-contact type 15communication unit which performs data communications with an external
reading/writing device (e.g. see Patent Document 1). [0003] In recent years, systems using
non-contact IC card and non-contact IC tags are being used with the aim of enhancing security. To
apply the excellent charadt®¥i3taNsf J0EEIh ARANOREAMIER:&k8) BQREd Jahd the like in a booklet,
such as a passport and a savings passbook, it is proposed to form a non-contact type information
medium by pinching an IC inlet, with an antenna that is connected to a non-contact IC module,
between outer-cover base materials, and mounting the medium on the booklet by bonding it to a front
cover of the[fiR8lthereof 25Since such a booklet enables electronic data to be entered to the IC inlet
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10
BACKGROUND ART
[0002]
There are conventionally known technologies for arranging a wire-wound
antenna coil on a substrate and connecting it to an IC module to form a non-contact type
15 communication unit which performs data communications with an external
reading/writing device (e.g. see Patent Document 1).
[0003]
In recent years, systems using non-contact IC card and non-contact IC tags are
being used with the aim of enhancing security. To apply the excellent characteristics of
20  such non-contact IC cards, IC tags, and the like in a booklet, such as a passport and a
savings passbook, it is proposed to form a non-contact type information medium by
pinching an IC inlet, with an antenna that is connected to a non-contact IC module,
between outer-cover base materials, and mounting the medium on the booklet by
bonding it to a front cover or the like thereof.

25 Since such a booklet enables electronic data to be entered to the IC inlet and



2 printed, enhanced security characteristics and the like can be achieved. [0004] Patent
Document 2 describes one example of a booklet such as that described above. In this booklet, a
non-contact type information medium is bonded to an inner face of a back cover of the booklet. The
non-contact type information medium configured such that, on a top-face side of a first base-material
sheet, a second base-material sheet having an opening of a predetermined width is affixed to form a
recess, an |Qehisdsdlan eadtesmial bothatesteieditieratdhareksrevidedahigiisdecess, and an adhesive
layer is provided on a bottom-face side of the first base-material sheet. 10Patent Document 1:
Japanese Pdté¢fiNo. 3721520 Patent Document 2: Japanese Paten Application, First Publication
No. 2002-42068. DISCLOSURE OF THE INVENTION 15Problems to be Solved by the Invention
[00051 HoweverF dt¢thPesrvetitibAetcabhnolsgskaastiiped odie, suetepsthatplossoledhere the IC
module and the wire-wound antenna coil are connected is subjected to repeated flexing, since the wire
-wound anterth@\sas htbishaeldit iatroncadenttep o Rofottiexdnrtsienapprerilpdtel§r00Bimm to 0.2
mm there is a problem that the wire-wound antenna coll is liable to break after striking the edge of the
terminal SectfepcotitAdackmodulef the booklgtherhe ronneatreisivies urtfesournwEdivg &nd the like to
connect the wire-wound antenna coll to the terminal section of the if module, there is a problem of
25constrictiofdnfiaered snection secitmsiaeetredwirbadusimisneraatoliceripesimiable 3

base-material sheet having an opening of a predetermined width is affixed to form a
recess, an IC chip and an antenna coil attached thereto are provided in this recess, and
an adhesive Iéyer is provided on a bottom-face side of the first base-material sheet.
10 Patent Document 1: Japanese Patent No. 3721520
Patent Document 2: Japanese Patent Application, First Publication No.

2002-42068.

DISCLOSURE OF THE INVENTION
15  Problems to be Solved by the Invention
[0005]

However, in the conventional technology described above, when the portion
where the IC module and the wire-wound antenna coil are connected is subjected to
repeated flexing, since the wire-wound antenna has an extremely narrow diameter of,

20 for example, approximately 0.05 mm to 0.2 mm, there is a problem that the wire-wound
antenna coil is liable to break after striking the edge of the terminal section of the IC
module.

Furthermore, when using ultrasound welding and the like to connect the
wire-wound antenna coil to the terminal section of the IC module, there is a problem of

25 constriction in the connection sections of the wire-wound antenna coil, making it liable



to break. [0006] Furthermore, during a manufacturing process, it is necessary to wire each
individualwire-wound antenna onto the substrate, making it difficult to increase productivity. [0007]
Furthermore, many booklets such as that described above are conventionally formed using paper and
the like. Since chloride ions, water, and the like can egsily permeate through paper, permeation of
such substances sometimes leads to deterioration 100f the antenna and the like of the bonded
non-contact typéeridormation medium. As a result, there is an adverse affect on the durability of the
non-contact type information medium, leading to problems such as a possibility of a decline in the
performance Bfa#& non-contact type information medium while the booklet is being used. [0008]
15Furthermore in conventional technology, since the IC module is fixed on the substrate, when a
product in which the Stirsteatezmdithio 4@ moddist@aregoveret witls pegsesaamdotierikeds manufactured,
there is a problem that the product becomes thicker. In this case, due to the flexibility of paper, there is
a problem thantheidegiorinsverenthen@nmochifeths indisitets expandst aidiedhtactssiser components,
breaking the IC module 20and the like. [0009] The present invention has been realized in view of
these cirbumstanibesvand aims to provide an antenna sheet, a transponder,and a booklet that, when a
product is manufactured by using a flexible base material such as paper to pinch an IC module,
25enables theéd®dduct to be made thin. 4 Means for Solving the Problem

Furthermore, many booklets such as that described above are conventionally
formed using paper and the like.  Since chloride ions, water, and the like can easily
permeate through paper, permeation of such substances sometimes leads to deterioration

10 of the antenna and the like of the bonded non-contact type information medium. Asa
result, there is an adverse affect on the durability of the non-contact type information
medium, leading to problems such as a possibility of a decline in the performance of the
non-contact type information medium while the booklet is being used.

[0008]

15 Furthermore, in conventional technology, since the IC module is fixed on the
substrate, when a product in which the substrate and the IC modulé are covered with
paper and the like is manufactured, there is a problem that the product becomes thicker.
In this case, due to the flexibility of paper, there is a problem that the region where the
IC module is installed expands and contacts other components, breaking the IC module

20 and the like.

[0009]

The present invention has been realized in view of these circumstances, and
aims to provide an antenna sheet, a transponder, and a booklet that, when a product is
manufactured by using a flexible base material such as paper to pinch an IC module,

25  enables the product to be made thin.



[0010] To solve the problems described above, an antenna sheet of the present invention includes
a flexible substrate, and an antenna coil that is connected to a terminal section of an external IC
module including an IC chip and is arranged on the substrate; a storing section that stores at least a
part of the IC module being formed on the substrate. ¥When connecting the terminal section of the IC
chip to a connection section of 10 the antenna sheet, at least a part of the IC module can be stored in
the storing section. Consequently, when securing the IC module to the substrate, the thickness of at
least a part of the IC module is absorbed by the storing section, enabling the product (e.g. an inlet) to
be made thinMéadsifot SThenartenti@igleiliof the antenna sheet of the present invention is formed in a
film shape, the width of the connection section of the antenna coil to be connected to the terminal
section is largéPthan the width of the antenna coil, and a pair of the connection sections are arranged
opposing each other at portions pinching the storing section in the substrate. 20With this configuration,
when the IC module fEorsihal deqtiohlamd descahteliia coibtentmoichssctidhagapiécted to repeated
flexing, and a stress acts on the antenna coil, since the antenna coil is formed in a film shape, in
comparison witheatsorvehtitmal thareblovethstraintendarcoitefloxibilitylistenbemuestcdaiecconcentration of
stress can be prevented Moreover,since the width of the connection section to be connected to the
25terminal selstiomel theil@ meduististiacleasedyistredsban bellisparsed in atengidtionstdirection and
prevented from concentrating. In addition since the antenna coil is formed on the substrate, the
substrate funetibsisates asteimigreingomdrmbspfer thisashtepmadciic Thisiodnl preien foha ehtenna coil
from striking the edge of the terminal section of the IC module. Therefore, breakage of the antenna coill
can be prevetheduBiwiien connecting the connection sections to the t-Final section, since the
connection section of the antenna. coil, which is film-shaped and has an increased width, is connected
to the terminal sectioMdfctheorDasiouLitbs tonsnidtiaripikéfed Ocbir Hurinenoesivcaeriian ddoes

when using a conventional wire-wound antenna coil. Therefore, breakage of the connection sections
can be pfevetthedntenna sheet, at least a part of the IC module can be stored in the storing section.

Consequently, when securing the IC module to the substrate, the thickness of at least a
part of the IC module is absorbed by the storing section, enabling the product (e.g. an
inlet) to be made thin.

[0011]

15 The antenna coil of the antenna sheet of the present invention is formed in a
film shape, the width of the connection section of the antenna coil to be connected to the
terminal section is larger than the width of the antenna coil, and a pair of the connection
sections are arranged opposing each other at portions pinching the storing section in the
substrate.

20 With this configuration, when the 1C module terminal section and the antenna
coil connection section is subjected to repeated flexing, and a stress acts on the antenna
coil, since the antenna coil is formed in a film shape, in comparison with a conventional
wire-wound antenna coil, flexibility is enhanced, and concentration of stress can be
prevented. Moreover, since the width of the connection section to be connected to the

25  terminal section of the IC module is increased, stress can be dispersed in the width



Furthermore, when the substrate is plasticized and flows due to heat, since the antenna coil is formed
in a film shape, in comparison with a. conventional wire-wound antenna, the contact area of the
antenna coil with the substrate increases, and the flow resistance of the antenna coil can he
increased. Therethre, it is possible to prevent the antgnna coil from moving according to the flow of the
substrate, and to improve the 15reliability of data communication. Furthermore, since the
film-shaped ahiteninencoill caevbeteddrufactorentcolfastivelyadyittor, sxarn pie astchingahdthe like, in
comparison with a manufacturing process in which wire-wound antenna coils are individually wired,
productivity cémbednotiteabiysingie dsesh20f00 1@]ctions Fhe sntdoringheenbttter phesetdrinvention
includes a chloride on-resistant layer formed such as to cover the antenna. coil. With this
configuration csihceTthis chiarideciorthesistant legié fisnfiorimiin g tichedg ¢ o Chvdethenahteetmencdil, even if
incorporated in a booklet made of paper and such like, 25the antenna. coil is not damaged by chloride
ions that perntieale thedpbperllgfodre3preakagheoahtemiansheet oftie pregeritinvention includes a
water-resistant layer formed such as to cover the antenna coil. With this configuration, since the
water-resistant layer % femvedsuth @thtocoventive sentenndochit, tevemifl iscsoiporated ihea booklet
made from paper and such like, the antenna coil is not damaged by chloride ions that permeate the
paper. [0014]conne¢Eigntvenmore ihtatgntemed shbisho thimpsheeet inddration ewidddsrofthe
connection sections are smaller or similar to the width of the terminal section. 10With this
configuration jtveumetectichstetions cestibe eotndtenttbithectantinadséctiohkalyrig teeventire width
in the width direction. This enables the connection sections to be more reliably connected to the
terminal sectidwiingdameseaizesstiielpeliadiity wintbe sptewntcwil W0©18und antenna coil.

Therefore, breakage of the connection sections can be prevented.

10 Furthermore, when the substrate is plasticized and flows due to heat, since the
antenna coil is formed in a film shape, in comparison with a conventional wire-wound
antenna, the contact area of the antenna coil with the substrate increases, and the flow
resistance of the antenna coil can be increased. Therefore, it is possible to prevent the
antenna coil from moving according to the flow of the substrate, and to improve the

15 reliability of data communication.

Furthermore, since the film-shaped antenna coil can be manufactured
collectively by, for example, etching and the like, in comparison with a manufacturing
process in which wire-wound antenna coils are individually wired, productivity can be
noticeably increased.

20 [0012]

The antenna sheet of the present invention includes a chloride ion-resistant
layer formed such as to cover the antenna coil.

With this configuration, since the chloride ion—resistant layer is formed such as
to cover the antenna coil, even if incorporated in a booklet made of paper and such like,

25  the antenna coil is not damaged by chloride ions that permeate the paper.



15Furthermore, in the antenna sheet of the present invention, the terminal section and the connection
sections are connected such as to overlap in a direction linking the opposing connection sections, and
the length of the connection sections is larger than the length of a region where they overlap with the
terminal section. With this configuration, in connecting the connection sections and the teloLinal
20section, when they are connected such as to overlap in the direction linking the opposing connection
sections, the [@8dé]of the terminal section is further to the nside than the edge sides of the length
direction of the connection sections. Consequently. the edge of the terminal section contacts the
connection sections. WossganidtkhisclarfyretheasdinaryseimmaicdidThe reforerewisemthey portion where
the terminal section of the IC module 25connects to the connection sections of the antenna coll is
subjected to fepeedetiflesing, cqvithidhedgecohtroterminal section can be received by the connection
sections with increased widths. This can prevent concentration of stress, and can prevent breakage of
the antenna coil. [0048]th thisrarthigrmatee, mntethnterinarshissnoiane présentdrivehtieno slit holes arc
provided in the substrate and in the connection sections. With this configuration, if flexing and the
like is apblied-aret Braekécooeyrih ehenifdtivaipettion ofathe ddanmetionteacriars, antiencihblksracks
reach the slit holes, there is communication between the cracks traveling in the width direction and the
slit holes 10ettendiernnadiéifergjthadicesdon; shbppingarethrbpeassiva e thaperacks in the width
direction. Therefore, the cracks can be prevented from crossing the slit holes and progressing in the
width directiolV@ht] breakage of the antenna coil can be prevented. [0017] Furthermore, in the
antenna sheet of the present invention, a through hole that penetrates the substrate is formed in a
region of the substratBuheraahe arifendaoi edtabrhsadesent IwgiHion cosfigidtasion thehen bonding
base materials to both sides of the antenna sheet the base materials can be joined together via the
through hole.cPhecthiougechols exrsalslcinereasidae fleibift) of the tarmentasiieat, make the antenna

10 With this configuration, the connection sections can be connected to the
terminal section along the entire width in the width direction. This enables the
connection sections to be more reliably connected to the terminal section, and increases
the reliability of the antenna coil.

[0015]

15 Furthermore, in the antenna sheet of the present invention, the terminal section
and the connection sections are connected such as to overlap in a direction linking the
opposing connection sections, and the length of the connection sections is larger than
the length of a region where they overlap with the terminal section.

With this configuration, in connecting the connection sections and the terminal

20  section, when they are connected such as to overlap in the direction linking the opposing
connection sections, the edge of the terminal section is further to the inside than the
edge sides of the length direction of the connection sections. Consequently, the edge
of the terminal section contacts the connection sections, whose width is larger than the
antenna coil. Therefore, when the portion where the terminal section of the IC module

25  connects to the connection sections of the antenna coil is subjected to repeated flexing,



70sheet lighter, and reduce the quantity of base material used. [0018] Furthermore, in the
antenna sheet of the present invention, the connection sections of the antenna sheet are welded to the
terminal section of the IC module at a plurality of points. 8 With this configuration, when
connecting the terminal section of the IC module to the connection section of the antenna sheet, a
plurality of points can be alloyed or thermally fused, and thereby fixed. In comparison with when they
are fixed at othly wige pbihe, tthethrediionostrdagtivof té rehmisalsstvorsoftibes I€iodule and the
Sconnection section of the antenna. sheet with respect to flexing can be increased. [0019] A
transponder ofdtvesgresetthinveRtisnancitiestanmsdminshéstrivel ddihgea flesvibié Bgbkteste and an
antenna coil that is connected to a terminal section of an external 1C module including an IC chip and
is arranged orf the subshateila storing 10section that stores at least a part of the IC module being
formed on the substrate, and an IC module including an IC chip and a terminal section; he 1C module
is fixed to thd @htéhna sheet, and the antenna sheet is connected to the terminal section of the IC
module. With this configuration, the antenna sheet including the transponder can 15prevent breakage
of the anftenna coil, ifcrehsimgtharéhiabilignod datet obithmpisication eatigfustidralecieasing
productivity.
provided in the substrate and in the connection sections.
With this configuration, if flexing and the like is applied and cracks occur in the
width direction of the connection sections, when the cracks reach the slit holes, there is
communication between the cracks traveling in the width direction and the slit holes
10 extending in the length direction, stopping the progression of the cracks in the width
direction. Therefore, the cracks can be prevented from crossing the slit holes and
progressing in the width direction, and breakage of the antenna coil can be prevented.
[0017]
Furthermore, in the antenna sheet of the present invention, a through hole that
15  penetrates the substrate is formed in a region of the substrate where the antenna coil 1s
not formed.
With this configuration, when bonding base materials to both sides of the
antenna sheet, the base materials can be joined together via the through hole. The
through hole can also increase the flexibility of the antenna sheet, make the antenna
20 sheet lighter, and reduce the quantity of base material used.
[0018]
Furthermore, in the antenna sheet of the present invention, the connection

sections of the antenna sheet are welded to the terminal section of the IC module at a

plurality of points.



Therefore, according to the transponder of the present invention, it is possible to provide an inlet that
enables breakage of the antenna colil to be prevented, has high data communications reliability, and
high productivity. 20[0020] Furthermore, the transponder of the present invention includes at pair
of base materials that pinch the antenna sheet and the IC module. With this configuration, the
antenna sheet including the transponder can prevent breakage of the antenna coil, increase th.e
reliability of data comWithigasioon Bgd 25furthkeeinoreass pr douctivityaTivetvase! thatérialsddn also
reinforce the connection 9 points between the connection sections of the antenna. sheet and the
terminal sectiontiof thendtmodadeon of tiharefore shedordihgabtihe presentambentiopedt ds possible to
provide a transponder that can prevent breakage of the antenna coil, and that has high reliability of
data commurticatioi! pificsédghngrocudsivifyk cf00 21b] compeustmewitbrehim theytranspeddéepolhithe present
invention, a base material opening for storing at least a part of the IC module is provided in at least
one of the paimefiivase thratenadstidrOMithethis [obrfigumatid sethertit keeks mb thibesactida of the IC
module that is stored in the base material opening is absorbed by the base material enabling the
transponfler tcobeemianesthimi{@022] antenndshrthewitbresivth® tlanspoerdrahtiteapedsent invention, a
through hole is 15formed in the antenna sheet, and the pair of base materials are joined via the
through hole.[0019With this configuration, the base materials can be joined together via the through
hole of the antenna sheet. This increases the strength of the joint between the transponder and the
‘base materials, and carirpnepentpediing mkthet base vaterihisi fsom 20theasitesimackhbeg a
flexible substrate and an antenna coil that is connected to a terminal section of an
external IC module including an IC chip and is arranged on the substrate, a storing
10 section that stores at least a part of the IC module being formed on the substrate, and an
IC module including an IC chip and a terminal section; the IC module is fixed to the
antenna sheet, and the antenna sheet is connected to the terminal section of the IC
module.
With this configuration, the antenna sheet including the transponder can
15 prevent breakage of the antenna coil, increasing the reliability of data communication,
and further increasing productivity.
Therefore, according to the transponder of the present invention, it is possible
to provide an inlet that enables breakage of the antenna coil to be prevented, has high
data communications reliability, and high productivity.
20 [0020]
Furthermore, the transponder of the present invention includes a pair of base
materials that pinch the antenna sheet and the IC module.
With this configuration, the antenna sheet including the transponder can

prevent breakage of the antenna coil, increase the reliability of data communication, and

25  further increase productivity. The base materials can also reinforce the connection



[0023] Furthermore, in the transponder of the present invention, a cover material is joined to a
face of at least one of the pair of base materials. With this configuration, the external appearance
and texture of the transponder can be altered to suit its purpose, enabling it to be applied in various
fields. Also. since 10 the transponder dudes the antejina sheet, it becomes possible to provide a
transponder which can prevent breakage of the antenna coil, and which achieves highly reliable data
communicatigeiatibbigieqorddustivieti@024tions oF tithetamoreslinctiadrénspondedt sfdhenprésent

invention, the pair of base materials are porous or have a fibrous structure. With this
configuration {lsif€enthéulsickness of the antenna sheet can be absorbed by the base materials which
are porous or have a fibrous structure, a flatter transponder can be manufactured. 10[0025] When

the transponder of thélpreserst ivgentiop is tepliestin mdataccartierwittimetegontadt type IC such as,
for example, a card-shaped commuter pass with IC or an electroniemoney card, the antenna sheet
including the frdasicand préhwe ntbreakeaydoshig aofidmantoihotthe datsheabhde hvgtrelobitontdct type
IC, thereby increasing the 15reliability of data communication and increasing productivity. [0026]
When thé tradspondemohitti presentighvertitetisigpplied in an inlay for a booklet or a book cover,
such as, for example, a booklet-shaped identification certificate such as a passport or a pass book, the
antenna sheditlliding the inlay can prevent 20breakage of the antetma coil of the data carrier with

non-contact type IC, thereby increasing the reliability of data communication and increasing
productivity [0027] - Furthermore, in the transponder of the present invention, a base material

opening for storing at least a part of the IC module is provided in at least one of the pair
of base materials.

10 With this configuration, the thickness of the section of the IC module that is
stored in the base material opening is absorbed by the base material, enabling the
transponder to be made thin.

[0022]

Furthermore, in the transponder of the present invention, a through hole is

15 formed in the antenna sheet, and the pair of base materials are joined via the through
hole.

With this configuration, the base materials can be joined together via the
through hole of the antenna sheet. This increases the strength of the joint between the
transponder and the base materials, and can prevent peeling of the base materials from

20 the antenna sheet.

[0023]

Furthermore, in the transponder of the present invention, a cover material is
joined to a face of at least one of the pair of base materials.

With this configuration, the external appearance and texture of the transponder

25  can be altered to suit its purpose, enabling it to be applied in various fields. Also, since



A problem of using a conventional substrate made from a thermoplastic material with a low softening
point such as PET-G is that, when tanufactu g a product by thermal lamination of the substrate, the
wire-wound antenna fixed on the 11 substrate moves in accordance with softening and flow of the
substrate due to heat, affecting the data communicatjgn characteristics and reducing the reliability.

In contrast, since the substrate of the antenna sheet described above is founed from polyethylene
naphthalate chpoiyethyideeitehegts et covhactatsy, ihoBdreet-pesistbncepievige mttasspittier substrate
can be increased in comparison with that of conventionally used thermoplastic materials with a low
softening point'sdelaaspPETaChrednage gl drlyn iwirencdor axhmipld: achivvfadtighty wlpldduetby thermal
lamination of a substrate, even if the substrate is subjected to heat, it can be prevented from
plasticizing andnfiowingpt Pheveddrighthrodimtsniza coil can be prevented from moving in accordance
10with the flow of the substrate and reliability of data communication can be increased. [0028] A
booklet of the @#é4knt invention eludes an antenna sheet including a flexible substrate, and an
antenna coil that is connected to a terminal section of an external IC. module including an IC chip and
is arrang@d on the substiatenarstoritiy 1Bseptiodettmitbearasart leasntgathothedaedule being
formed on the substrate, an IC module including an IC chip and a tenninal section, and a pair of base
materials thatpifishtheranteowsnoshest arftbthesigrasddale; the IC module being fixed to the antenna
sheet, and th ntenna sheet being connected to the terminal section of the IC module. 20Effect of the
Invention [0029] Withohairmgnd ghepeesentinbentivhnedsen Usingtenflexibtetisasdmaterial such as
paper to pinch an IC module and manufacture a product, it is possible to provide an antenna sheet, a
transponder, arp@esbbklbethetcoantenakevthislprodnetanimr h2vBRIEFDESTRIPTIONRDE THE

DRAWINGS
transponder can be manufactured.

10 [0025]

When the transponder of the present invention is applied in a data carrier with
non-contact type IC such as, for example, a card-shaped commuter pass with IC or an
electronic money card, the antenna sheet including the inlet can prevent breakage of the
antenna coil of the data carrier with non-contact type IC, thereby increasing the

15  reliability of data communication and increasing productivity.
[0026]

When the transponder of the present invention is applied in an inlay for a
booklet or a book cover, such as, for example, a booklet-shaped identification certificate
such as a passport or a pass book, the antenna sheet including the inlay can prevent

20 breakage of the antenna coil of the data carrier with non-contact type IC, thereby
increasing the reliability of data communication and increasing productivity.
[0027]

A problem of using a conventional substrate made from a thermoplastic

material with a low softening point such as PET-G is that, when manufacturing a

25  product by thermal lamination of the substrate, the wire-wound antenna fixed on the



[0030] FIG. 1A is a plan view of an antenna sheet according to a. first embodiment of the present
invention. FIG. 1B isa. bottom view of an antenna sheet according to a first embodiment of the
present invention. FIG. 2A is a cross-sectional view of a connection section of a jumper wire and
an antenna circuit of the antenna sheet according to {he first embodiment of the present invention.
10FIG. 2B is a cross-sectional view of a connection section of a jumper wire and an antenna circuit of
the antenna shibetraiccordicrgicitiverfirsicemisbdirfleningf the fresenthinvertione due HBIBaBA is a plan
view of an IC module according to the first embodiment of the present invention. 15FIG. 3B is a
cross-sectionaffvitivg 8kedagd arogntheringide Ahinr arslastiview dfedn dB giodidkabdeording to the first
embodiment of the present invention. FIG. 4A is an enlarged plan view of an inlet according to the
first embodiment of tHe pretestt mventiorrubiGadB ithe envemsebticiddsvidwdakenaiohgithe line B-B.'
in an enlarged plan 20view of an inlet according to the first embodiment of the present invention. FIG.
5A is an explarmatqgryl getind eectmiah siew ofmeydhviact teeghthethiod o @nbinléeaccording to the first
embodiment of the present invention. FIG. 5B is an explanatory cross-sectional view of a
manufacturingsafettredaotateniatraceo it tolbsediestanhb odimestdahthengrasent ket 25F1G. 6
is an enlarged plan view of an antenna sheet and an inlet according to a

conventionally used thermoplastic materials with a low softening point such as PET-G.

Consequently, when, for example, manufacturing a product by thermal lamination of a

substrate, even if the substrate is subjected to heat, it can be prevented from plasticizing

and flowing. Therefore, the antenna coil can be prevented from moving in accordance

10 with the flow of the substrate, and reliability of data communication can be increased.
[0028]
A booklet of the present invention includes an antenna sheet including a
flexible substrate, and an antenna coil that is connected to a terminal section of an
external 1C module including an IC chip and is arranged on the substrate, a storing
15  section that stores at least a part of the IC module being formed on the substrate, an IC
module including an IC chip and a terminal section, and a pair of base materials that

pinch the antenna sheet and the IC module; the IC module being fixed to the antenna

sheet, and the antenna sheet being connected to the terminal section of the IC module.

20 Effect of the Invention
[0029]
According to the present invention, when using a flexible base material such as
paper to pinch an IC module and manufacture a product, it is possible to provide an

antenna sheet, a transponder, and a booklet that can make the product thin.

25



13 second embodiment of the present invention. FIG. 7A is a plan view of an antenna sheet and
an inlet according to a third embodiment of the present invention. FIG. 7B is a plan view of an
antenna sheet and an inlet according to the third embodiment of the present invention. FIG. 7C s
a plan view of an antenna sheet and an inlet according to the third embodiment of the present
invention. FIG. SA is a plan view of an inlay according to an embodiment of the present invention.
10FIG. 8B is a front view of an iFRyEACEG SPGB ThNepibotimBmt /o eGiresent invention. FIG.
9A is an explanatory plan view of a manufacturing method of an antenna sheet according to the
embodiment pfahe] present invention. FIG. 9B is an explanatory plan view of a manufactunn,
method of an 1C module according to the embodiment of the present invention. FIG. 10 is an
explanatory plan view tf.d manufdotuney niethedofmarshekyparcdnirtg toftrse @mboddiraetntiof the
present invention. FIG. Il is a perspective view of a schematic configuration of an electronic
passport accordipgtentheventlvadiment of the present invention. 20FIG. 12 is a plan view of a
deformation example of an antenna sheet according to e embodiment of the present invention. FIG 13
is a viewshowing a bolékleéBuhidhomorviesntdentypierinforimettiorconibdiiim abcsrdingptbractourth
embodiment of the present invention is attached to. FTG. 14 is a view showing a mold of an
LC inlet of theStmprasecomntanttiype 25information medium.
FIG. 2A is a cross-sectional view of a connection section of a jumper wire and
an antenna circuit of the antenna sheet according to the first embodiment of the present
invention.
10 FIG. 2B is a cross-sectional view of a connection section of a jumper wire and
an antenna circuit of the antenna sheet according to the first embodiment of the present
invention.
FIG. 3A is a plan view of an IC module according to the first embodiment of
the present invention.
15 FIG. 3B is a cross-sectional view taken along the line A—A’ in a plan view of an
IC module according to the first embodiment of the present invention.
FIG. 4A is an enlarged plan view of an nlet according to the first embodiment
of the present invention.
FIG. 4B is a cross-sectional view taken along the line B-B’ in an enlarged plan
20 view of an inlet according to the first embodiment of the present invention.
FIG. 5A is an explanatory cross-sectional view of a manufacturing method of
an inlet according to the first embodiment of the present invention.
FIG. 5B is an explanatory cross-sectional view of a manufacturing method of

an inlet according to the first embodiment of the present invention.

25 FIG. 6 is an enlarged plan view of an antenna sheet and an inlet according to a



14 FIG. 15 is a cross-sectional view of the same non-contact type information medium attached
to the same booklet 101. FIG. 16 is a view showing a cut state of the same IC inlet when
manufacturing the same non-contact type information medium. 5FIG. I? is a view showing dimensions
of each part of the same no contact type information ygedium in an example. FIG. 18A is a view
showing an IC inlet a modification of a non-contact type information medium of the present invention.
FIG. 1813 is seview shbwingean ¢Ctireletesenbudifioetiion of a non-contact type 10int'ouuation medium of
the present invention. Reference Symbols [0031] 1, 1A, 1B, IC, 1DAntenna sheet | 152Substrate
4Antenna coil Openidg @, Biste pirar coewedtimepidans: (G orfredtionisketoes)lig h3iMAeidforcing
patterns (reinforcing sections) 2018Slit holes 19B, 19C, 19D Through holes
embodiment of the present invention.
FIG. 7B is a plan view of an antenna sheet and an inlet according to the third
5  embodiment of the present invention.
FIG. 7C is a plan view of an antenna sheet and an inlet according to the third
embodiment of the present invention.
FIG. 8A is a plan view of an inlay according to an embodiment of the present
invention.
10 FIG. 8B is a front view of an inlay according to the embodiment of the present
invention.
FIG. 9A is an explanatory plan view of a manufacturing method of an antenna
sheet according to the embodiment of the present invention.
FIG. 9B is an explanatory plan view of a manufacturing method of an IC
15 module according to the embodiment of the present invention.
FIG. 10 is an explanatory plan view of a manufacturing method of an inlay
according to the embodiment of the present invention.
FIG. 11 is a perspective view of a schematic configuration of an electronic
passport according to the embodiment of the present invention.
20 FIG. 12 is a plan view of a deformation example of an antenna sheet according
to the embodiment of the present invention.
FIG. 13 is a view showing a booklet which a non-contact type information
medium according to a fourth embodiment of the present invention is attached to.

FIG. 14 is a view showing a mold of an IC inlet of the same non-contact type

25  information medium.



201C module 'V?IC chip 25Antenna land (terminal section) 30Inlet 15 40Inlay 41, 42Base materials
100Electronic passport (inlay with cover, data carrier with hon-contact type IC) '5101, 101ABooklet 101
110, 110ANon-contact type information medium 112Sheet 112AThrough hole 113Antenna coil
10114IC chip 115Porous base materials 14
FIG. 15 is a cross-sectional view of the same non-contact type information
medium attached to the same booklet 101.
FIG. 16 is a view showing a cut state of the same IC inlet when manufacturing
the same non-contact type information medium.
S : FIG. 17 is a view showing dimensions of each part of the same non-contact
type information medium in an example.
FIG. 18A is a view showing an IC inlet a modification of a non-contact type
information medium of the present invention.

FIG. 18B is a view showing an IC inlet a modification of a non-contact type

10 information medium of the present invention.

Reference Symbols
[0031]
1, 1A, 1B, 1C, 1D Antenna sheet 1
15 2 Substrate
4 Antenna coil
7 Opening
8,9 Antenna connecting lands (Connection sections)
12, 13, Reinforcing patterns (reinforcing sections)
20 18 Slit holes

19B, 19C, 19D Through holes

20 IC module
22 IC chip
25 Antenna land (terminal section)

25 30 Inlet



116Adhesive (chloride on-resistant layer) W-1, W2, W3 W.74Width L, L3, L4Length BEST MODE FOR
CARRYING OUT THE INVENTION [0032] <First Embodiment> Subsequently, a first
embodiment of the invention will be explained based on 20the drawings. (Antenna Sheet) FIG. IA
is a plan view of an antenna sheet | according to thisigmbodiment, and FIG 1B is a. bottom view. As
shown in FIG. 1A, the antenna sheet 1 includes a flexible substrate 2 formed from, for example,
polyethylene #aphthalate (PENRpr polyethylene 25terephthalate (PET). The thickness of the substrate
2 is selected as appropriate within 16 a range of, for example, approximately 0.02 mm to
approximatel$0.4D mm. An ddtennatciglst 3 is formed on a surface of the substrate 2. [0033] The
antenna circuit 3 is made by performing etching and the like to pattern an 5aluminum thin film formed
on the surfacé®¥ the substratel&tamdcigdepnediinay thithfiloy shdple baviegatthicknesstaft
approximately 0.02 mm to 0.05 mm. ’

type IC)
5 101, 101A Booklet 101
110, 110A Non-contact type information medium
112 Sheet
112A Through hole
113 Antenna coil
10 114 : IC chip
115 Porous base materials
116 Adhesive (chloride ion-resistant layer)
W1, W2, W3, W4 Width
L,L3, L4 Length
15
BEST MODE FOR CARRYING OUT THE INVENTION
[0032]

<First Embodiment>
Subsequently, a first embodiment of the invention will be explained based on
20 the drawings.
(Antenna Sheet)
FIG. 1A is a plan view of an antenna sheet 1 according to this embodiment, and
FIG. 1B is a bottom view. As shown in FIG. 1A, the anteﬁna sheet 1 includes a flexible
substrate 2 formed from, for example, polyethylene naphthalate (PEN) or polyethylene

25  terephthalate (PET). The thickness of the substrate 2 is selected as appropriate within



The antenna circuit 3 includes an antenna coil 4 formed in a roughly rectangular spiral shape that
corresponds to the shape of the substrate 2. An inside end of the antenna coil 4 expands in volume in
a roughly circular shape, forming a terminal 10section 5. Bent portions (rectangle corners) of the
antenna coil 4 are formed in roughly circular are shaggs. [0034] An outside end 6 of the antenna
coil 4 is led toward one corner of the substrate 2. A roughly rectangular opening 7 is formed slightly to
the antenna coihdgsidé Gframeripleoaperafithe dulisitaten? (T hepopemintgly ¢AA store aApart of an IC
module explained later. While a storing section that can store a part of the IC module is here described
as being the epeningcizctiis is homlieditativewfabedhtfentiostrEorlexample, instead of providing an
opening in the substrate 2, a recess can be provided as a storing section, with part of the IC module
being accomf®®dated in this recess. In comparison to using a 20recess, an opening obtains a deeper
storing section with more space for storing the IC module and can therefore increase the planarity of
the antenna sheet I. The ditkmoutsideiehdh GrofitHe autérmaoitdhingtaisd dut tokwadatieroamer of the
substrate 2 is led toward one side 7a of the opening 7, and is connected to an antenna connecting
land S (cbnnedtingngection)iwhithrisstbomén alofrgehd SideubairThe antémnBeohmeetihgtahd 8 is a
roughly rectangular erminal section formed by increasing the 17 width WI of the antenna coil 4. [0035]
An antenna cgrmpedtingniandhickossnettp saoticnlyid oy medtor) Oherside 7b opposing the side 7a of
the opening? where the antenna connecting land 8 is formed. A wire 10 is one part of the antenna coill
4, and is connected td hkhentenra cohpecting dand Sfthiedcoppbsing dhenantengid connecting land 8.

In a manner similar to the
rectangular spiral shape that corresponds to the shape of the substrate 2.  An inside end

of the antenna coil 4 expands in volume in a roughly circular shape, forming a terminal
10 section 5. Bent portions (rectangle corners) of the antenna coil 4 are formed in roughly
circular arc shapes.
[0034]
An outside end 6 of the antenna coil 4 is led toward one corner of the substrate
2. Aroughly rectangular opening 7 is formed slightly to the antenna coil 4 side of one
15 corner of the substrate 2. The opening 7 can store a part of an IC module explained
later. While a storing section that can store a part of the IC module is here described as
being the opening 7, this is not limitative of the invention. For example, instead of
providing an opening in the substrate 2, a recess can be provided as a storing section,
with part of the IC module being accommodated in this recess. In comparison to using a
20 recess, an opening obtains a deeper storing section with more space for storing the IC
module, and can therefore increase the planarity of the antenna sheet 1.
The outside end 6 of the antenna coil 4 that is led toward one corner of the
substrate 2 is led toward one side 7a of the opening 7, and is connected to an antenna
connecting land 8 (connecting section) which is formed along the side 7a. The antenna

25  connecting land 8 is a roughly rectangular terminal section formed by increasing the



opposing antenna connecting land 8, the antenna connecting land 9 is formed in a roughly rectangular
shape along the side 7b of the opening 7 by increasing the width W2 of the wire 10 One end of the
wire 10 connects to the antenna connecting land 9, 10and another end side increases in volume in a
roughly circular shape to form a terminal section 11. {§036] As shown in FIG IB. reinforcing patterns 12
and 13 (reinforcing sections) that  reinforce the antenna connecting lands 8 and 9 are formed on 't
face on an opypdditévdidé thetanthienfaceidhere the antenna circuit 3 is formed, in correspondence with
the fmmation regions of the antenna connecting lands 8 and 9. The reinforcing patterns 12 and 13 are
fonned in rect@@ifilar shapes corresponding to the shapes of the antenna connecting lands 8 and 9
along the outlines of the antenna connecting lands 8 and 9 when viewed from above by, for
example, etching andthenikenafcanmestinthipntlh (gennsetinig seheopd anfermeddrcoieidt By a similar
method. [0037] By thus forming the reinforcing patterns 1.2 and 13 in correspondence with the
formation regipnssoighbecodmécidthsavtiomg drvitred freifamoppusitsinidend tHe fermecdhere the
antenna circuit 3 including the antenna connecting land 8 of the substrate 2 is formed, the connection
section & cantbeisuppostencivpivottthheabeirepd 2.amd theonBetiffordisgipjatessoI@ehit 13 formed
on the rear side thereof, whereby the connection section 8 can be reinforced. This increases the
flexural strenlytinddt fhensormmestiorz seetoieBaerneesiipeevenorebikaguotichaanennaeoil 4 even
when the section where a terminal section 25 of an IC module 20 and the connection section 8 of the
antenna coil S#raengoiettedissbijeelends. réyaatsaiesdnpecting land 9 is formed in a

roughly rectangular shape along the side 7b of the opening 7 by increasing the width
W2 of the wire 10.  One end of the wire 10 connects to the antenna connecting land 9,
10 and another end side increases in volume in a roughly circular shape to form a terminal
section 11.
[0036]
As shown in FIG. 1B, reinforcing patterns 12 and 13 (reinforcing sections) that
reinforce the antenna connecting lands 8 and 9 are formed on a face on an opposite side
15 to the face where the antenna circuit 3 is formed, in correspondence with the formation
regions of the antenna connecting lands 8 and 9.  The reinforcing patterns 12 and 13
are formed in rectangular shapes corresponding to the shapes of the antenna connecting
lands 8 and 9 along the outlines of the antenna connecting lands 8 and 9 when viewed
from above by, for example, etching and the like of a metal thin film as used for the
20  antenna circuit 3, or by a similar method.
[0037]
By thus forming the reinforcing patterns 12 and 13 in correspondence with the
formation regions of the connection section § on the face of an opposite side to the face
where the antenna circuit 3 including the antenna connecting land 8 of the substrate 2 is

25  formed, the connection section § can be supported by both the substrate 2 and the



[0038] A jumper wire 14 is formed on a face on the opposite side to the face where the antenna
circuit 3 of the substrate 2 is formed, and connects the terminal section 5 of the antenna coil 4 to the
terminal section 11. The jumper wire 14 is formed using, for 10example, a similar method to that used
for the antenna circuit 3. Both ends of the jumper wirggl4 are increased in volume in a roughly circular
shape to form terminal sections 15 and 16 The term al sections 15 and 16 of the jumper wire 14 are
provided in cornespondentemdth2theddinfativedreyibns wf thdetdreninal sbetiby Brandnthestierminal
section 11 of the antenna coil 4 respectively. The terminal sections 15 and 16 150f the jumper wire 14
and the termistatisactions s agidfbicet.thd bistermenseoihd 8rswidctiicadih obtirectededgether in
conductive sections 17, which are formed in a plurality of point-like shapes in the formation regions of
the terminal section$ 15 dnenl8cie08b]cAkaghowthinaFGN2 Aile aonduatiothseetiom MWhig¢ler example
formed by a 20crimping process of applying pressure to the terminal section 15 (terminal section 16) of
the jumper wikeniiharddhentefmireal Keotiots: @ermihtiseutimetion sttie Sntéisatsizaswth as to
pinch them from both sides, thereby breaking the substrate 2 and achieving physical contact between
the termihal seatiorsbearsd 5sibieetad ERPEREEORENgtion section 17 can be formed using a method
other than the connection by the crimping process described above; as shown in FIG. 23; for example,
19 it is acceptf®? to form a through hole 19A that penetrates the formation regions of the terminal
sections 5 and 15 (11 and 16), fill the through hole 19A with a conductive paste 19 such as silver
paste, and electricallysdompectithe térmifoainsdation Esq(tarthinapsestiosideap dheHegemberwire 14 to
the terminal section 5 (terminal section 11) of the antenna coil 4. [0040] (IC Module)
Subsequentlyangeni@ ¢irouih @ Kleosivstiad 2othermsbrang erouic® dictireram@ aetisiierof Will be

explained.
antenna coil 4 to the terminal section 11.  The jumper wire 14 is formed using, for

10 example, a similar method to that used for the antenna circuit 3. Both ends of the
jumper wire 14 are increased in volume in a roughly circular shape to form terminal
sections 15 and 16. The terminal sections 15 and 16 of the jumper wire 14 are
provided in correspondence with the formation regions of the terminal section 5 and the
terminal section 11 of the antenna coil 4 respectively. The terminal sections 15 and 16

15 ofthe jumper wire 14 and the terminal sections 5 and 11 of the antenna coil 4 are
electrically connected together in conductive sections 17, which are formed in a
plurality of point-like shapes in the formation regions of the terminal sections 15 and 16.
[0039]

As shown in FIG. 2A, the conduction section 17 is for example formed by a

20 crimping process of applying pressure to the terminal section 15 (terminal section 16) of
the jumper wire 14 and the terminal section 5 (terminal section 11) of the antenna coil 4
such as to pinch them from both sides, thereby breaking the substrate 2 and achieving
physical contact between the terminal sections 5 and 15 (11 and 16).

The conduction section 17 can be formed using a method other than the

25 connection by the crimping process described above; as shown in FIG. 2B, for example,



10FIG. 3A is a plan view of an IC module 20 according to this embodiment, and FIG. 3B is a
cross-sectional view taken along the line A-A' of FIG. 3A. As shown in FIGS. 3A and 3B, the IC
module 20 is formed from a lead frame 21, an IC chip 22 mounted on the lead frame 21, and a sealing
resin section 23 that seals the IC chip 22. 15[0041] 19 The lead frame 21 is formed roughly in the
shape of a rectangle with its corners rounded to circular arc shapes when viewed from above. The
lead frame 2itiis forersdbiiotn ffomexdmapigh hodoppérthiarestotvitsl tindandiive ikkiamadbtby weaving
copper thread into a film and silver plating this film. 20The lead frame 21 includes a die pad 24 that
securely supporsitiies¢cichipS2mdakid(hh antéhhdilaie 28 (teininkel Settion) themiductineetéd to an
input/output pad of the IC chip 22. [0042] The die pad 24 is slightly larger than the outer shape of the
IC chip 22, anl gcRetht wntesta faddRSiraleltyricainedh Sutdtimg Babsdiom odeervinal sectiomhe
antenna land 25 is connected to the input/output pad of the IC chip 22 by bonding wires 26 of, for
example, goldqraf)iiSinventevartdrria thatensiivl st as S eiminrissedtion ofthdaaigidule 20 that
is connected to an external circuit, it is tomied 5extending along the long direction (length IL direction)
of the ICImodiié 20. [0043] The sealing resin section 23 is formed roughly in the shape of a
square with its comers rounded to ciroular arc shapes when viewed from above. The sealing resin
section 23 is f@¢rHdd from, for example, a resin material such as epoxy resin, and covers 10the IC chip

22, the input/output pad of the IC chip 22, the bonding wires 26, the
(IC Module)

Subsequently, an IC module 20 connected to the antenna circuit 3 of the
antenna sheet 1 will be explained.

10 FIG. 3Ais a plan view of an IC module 20 according to this embodiment, and
FIG. 3B is a cross-sectional view taken along the line A—-A’ of FIG. 3A.

As shown in FIGS. 3A and 3B, the IC module 20 is formed from a lead frame
21, an IC chip 22 mounted on the lead frame 21, and a sealing resin section 23 that seals
the IC chip 22.

15 [0041]

The lead frame 21 is formed roughly in the shape of a rectangle with its corners
rounded to circular arc shapes when viewed from above. The lead frame 21 is formed
from, for example, a copper-thread metal film and the like made by weaving copper
thread into a film and silver plating this film.

20 The lead frame 21 includes a die pad 24 that securely supports the IC chip 22,
and an antenna land 25 (terminal section) that is connected to an input/output pad of the
IC chip 22.
[0042]
The die pad 24 is slightly larger than the outer shape of the 1C chip 22, and is

25  fixed to the bottom of the IC chip 22. A gap S is provided between the die pad 24 and



connection section between the antenna land 25 and the bonding wires 26, etc. The sealing resin
section 23 is filled into the gap S between the die pad 24 and the antenna land 25, and extends across
both of them. Here, the thickness Ti of the IC module 20 is, for example, approximately 0.3 mm.
15[0044] (Inlet (also termed Transponder)) As shgwn in FIGS. 4A and 4B, by electrically
connecting the antenna land 25 of the IC module 20 to the antenna connecting lands 8 and 9 of the
antenna sheeh¢ padithbredy saderingalheiGuinbagld 20 fothewhtetiva sheet 1, there is formed an
inlet 30 70that includes die antenna sheet | and the IC module 20. Here, the opening 7 of the

antenna sheet 1 is opérethianaa dbughb sgoarecsirdge toriepponding tedhe Sealinghiesia bection 23,
and slightly larger than the outer shape of the sealing resin section 23, enabling the opening 7 to store
the roughly shuadeghepedsedling esimPectiold 23wf theinc: heduleR@. 26004 B]ugdd as a The width
W3 of the pair of antenna connecting lands 8 and 9 provided opposing each other on both sides of the
opening 7 of theramesgraioshddhd i roadihly 26 hehimecascotedligrhyestaribd cihant, thesviddnhedv4 of the
antenna land 25 of the IC module 20. The length L3 of the antenna connecting lands 8 and 9 of
the anterina shéetding déwgethhdemthditesitsth (lengfrolelikgoping sedtiolis wbdwealttenna land 25 of the
IC module 20 and the antenna connecting lands 8 and 9. In this embodiment, the length L3 of the
antenna conrl@@ag lands 8 and 9 is oughly twice the length L4 of the overlapping sections of the
antenna land 25 and the antenna connecting lands 8 and 9. 10[0046] Subsequently, an operation of
this embodiment will Béesgalangadsiwsrstiahe inlet@oshovwslity FIGIS: darsmd 4Bdsasebjabtiel to
repeated flexing, this applies a stress to the section where the antenna land 25 of the IC module 20 is
connected to thmemtenmdebimartn e lands@end e oiihe ahfernatsheet ThatstaknintesiaSsince the
antenna coil 4 is formed by patterning of an aluminum thin film on the substrate 2, its flexibility is
superior to thagwioa édnyépmarhitantefma woilfssrasebinynwitstitigechire cantysteeiss dspreversted from

concentrating in specific points.
10 the IC chip 22, the input/output pad of the IC chip 22, the bonding wires 26, the

connection section between the antenna land 25 and the bonding wires 26, etc. The
sealing resin section 23 is filled into the gap S between the die pad 24 and the antenna
land 25, and extends across both of them. Here, the thickness T1 of the IC module 20
is, for example, approximately 0.3 mm.

15 [0044]
(Inlet (also termed Transponder))

As shown in FIGS. 4A and 4B, by electrically connecting the antenna land 25
of the IC module 20 to the antenna connecting lands § and 9 of the antenna sheet 1, and
thereby securing the IC module 20 to the antenna sheet 1, there is formed an inlet 30

20 that includes the antenna sheet 1 and the IC module 20.

Here, the opening 7 of the antenna sheet 1 is opened in a roughly square shape
corresponding to the sealing resin section 23, and slightly larger than the outer shape of
the sealing resin section 23, enabling the opening 7 to store the roughly square-shaped
sealing resin section 23 of the IC module 20.

25 [0045]



Forming the antenna coil 4 from aluminum in this manner can achieve a lower cost than when using
another metal, such as copper, to form the antenna coil 4. 20 Furthermore, when joining the antenna
connecting land 8 of the antenna coil 4 an.d the antenna land 25 of the IC module 20, optimizing the
joining conditions enables them to be alloyed or thermally fused, and thinly joined together. [0047] The
width W3 of the antenna connecting lands 8 and 9 of the antenna coil 4 22 and W2 of the antenna coil
4, so that it is roughlylineveatheVas ob thslighitlp Smadioratham ¢biéngidtid Waod theranidetha land 25. This
can disperse the stress in the width W3 direction, and prevent it from concentrating. Furthermore, the
antenna connggtingacad 8thadod bath selconfidctedealogy thetentineewidithedt thés antghhathend 25 in
the 5width W4 direction, and the antenna connecting lands 8 and 9 can be reliably connected to the
antenna land 26 carshansing tivewell vititprothhevadite Nvh o€ dik aatnonghuidl 6 30 tied48hoduleThe length
L3 of the antenna connecting lands 8 and 9 of the antenna sheet 1 is made larger than the length L4 of
the overlappiBg.sections between the antenna land 25 10 of the IC module 20 and the antenna
connecting lands S and 9. Furthermore, in this embodiment, the length L3 of the antenna connecting
lands 8 and 9 is roughhyetieiggtabIorighasititentengthriestofg i dv8dag ting Gectivernbehweiehithe
antenna land 25 and the antenna connecting lands 8 and 9. As a result, edges 25e of the antenna land
25 are connebtaztisiheh the lerigghpositioreni spnigty pextibies of theraofethe ilsidés of thelénds of the
15antenna connecting lands 8 and 9 on the antenna coil 4 side. The edges 25e of the antenna land 25
consequentlyrcotic? bounghlyewittenhe centersngf inslaftarh. comribitiergtadidsc8taiid Eudiose width
W3 is made larger than the widths WI and W2 of the antenna coil 4. [0049] 20Therefore, when the
sections whelgdthEthe tateraiard 28 oiigHens fodliti2isbbnivdeted edarethahferiniconnecting lands
8 and 9 of the antenna coil 4 are subjected to repeated flexing, the edges 25e of the antenna land 25
can be receivedcrboghly isdhenseritérsaotehead mdriasodrine etifgiarmgs@ethik dandroSengidth W3 is

made larger. This
10 [0046]

Subsequently, an operation of this embodiment will be explained.

When the inlet 30 shown in FIGS. 4A and 4B is subjected to repeated flexing,
this applies a stress to the section where the antenna land 25 of the IC module 20 is
connected to the antenna connecting lands 8 and 9 of the antenna sheet 1. At this time,

15  since the antenna coil 4 is formed by patterning of an aluminum thin film on theb
substrate 2, its flexibility is superior to that of a conventional antenna coil formed by
winding a wire, and stress is prevented from concentrating in specific points.

Forming the antenna coil 4 from aluminum in this manner can achieve a lower
cost than when using another metal, such as copper, to form the antenna coil 4.

20 Furthermore, when joining the antenna connecting land 8 of the antenna coil 4 and the
antenna land 25 of the IC module 20, optimizing the joining conditions enables them to
be alloyed or thermally fused, and firmly joined together.

[0047]
The width W3 of the antenna connecting lands 8 and 9 of the antenna coil 4

25  connected to the antenna land 25 of the IC module 20 is made larger than the widths W1



can prevent concentration of stress in the antenna coil 4, and can thereby prevent 25breakage of the
antenna coil 4. 73 [0050] In addition, since the antenna coil 4 and the antenna connecting lands 8 and
9 are formed on the substrate 2, the substrate 2 functions as a reinthreing material for them, This
prevents the antenna coil 4 with small widths WI and 342 from making 5contact with the edges 25e of
the antenna land 25, and can prevent breakage of the antenna coil 4. [0051] Reinforcing patterns 12
and 13 that reindov¢2 dfi hanteema coiirk ctingdands8whdydtareafocrmedoriigideeahihe thubstrate 2
that is on the opposite side to the face 10where the antenna circuit 3 in correspondence with the
formation regibasvodtth®/antetheaconne tiing2and3 18 ana dispheatiesmescantiectigiaids 8 and 9 are
thus supported by both the substrate 2 and the reinforcing patterns 12 and 13 on its rear face,
whereby the adnteriiva conhgeting lafdsBcandedtcaimpe reéinfheaadr{0BB2htbilhesefereinthe flexural
strength of the antenna connecting lands 8 and 9 is
lands 8 and 9 can be connected along the entire width of the antenna land 25 in the
5 width W4 direction, and the antenna connecting lands 8 and 9 can be reliably éonnected
to the antenna land 25, enhancing the reliability of the antenna coil 4 and the inlet 30.
[0048]
The length L3 of the antenna connecting lands 8 and 9 of the antenna sheet 1 is
made larger than the length L4 of the overlapping sections between the antenna land 25

10 of the IC module 20 and the antenna connecting lands 8 and 9. Furthermore, in this
embodiment, the length L3 of the antenna connecting lands 8 and 9 is roughly twice as
long as the length L4 of the overlapping sections between the antenna land 25 and the
antenna connecting lands 8 and 9. As a result, edges 25¢ of the antenna land 25 are
connected such as to be positioned roughly at the center of the insides of the ends of the

15 antenna connecting lands 8 and 9 on the antenna coil 4 side. The edges 25¢ of the
antenna land 25 consequently contact roughly with the centers of the antenna connecting
lands 8 and 9 whose width W3 is made larger than the widths W1 and W2 of the
antenna coil 4.

[0049]

20 Therefore, when the sections where the antenna land 25 of the IC module 20 is
connected to the antenna connecting lands 8 and 9 of the antenna coil 4 are subjected to
repeated flexing, the edges 25e of the antenna land 25 can be received roughly in the
centers of the antenna connecting lands & and 9 whose width W3 is made larger. This

can prevent concentration of stress in the antenna coil 4, and can thereby prevent

25  breakage of the antenna coil 4.



increased, and, when the sections where the antenna land 25 of the IC module 20 is connected to the
antenna connecting lands 8 and 9 of the antenna coil 4 are subjected to repeated flexing, breakage of
the antenna connecting lands 8 and 9, and breakage of the antenna coil 4, can be prevented. 20[0053]
Even if the substrate 2 breaks due to stress, for exampgle the reinforcing patterns 12 and 13 can be
made to contact the antenna connecting lands 8 and 9, whereby they can assist the antenna
connecting lab&8]and 9, and prevent the antenna coil 4 from breaking. [0054] 24 Furthermore,
since the thin-film antenna coil 4 of this embodiment can be manufactured collectively by, for example,
etching and the like, imcaidipanssnavithcamamafactiHingdgiecesstinawhichemnd: dnténfawbdils are
individually wired, productivity,of the antenna sheet | can be noticeably increased. 5[0055] (Inlet
Manufacturingiéthod) Suthsembemtie, 2 thethibdtofinrafiufaciosingtheanideti8Q yteaahtect antenna
connecting lands 8 and 9 of the antenna sheet 1 to the antenna land 25 of the IC module 20 will be
explained. 10Wen cBminecting:théanteams corlrfestithgstands Bltd \dl ehth®/arftermmastiegt 1 to the
antenna land 25 of the IC module 20, as shown in FIGS. 4A and 4B, the sealing resin section 23 of the
IC module 20dsnsteted tinttivecdpening 7f dfichetanterdmadsieend cangrthesriisnakadanttls is connected
to the antenna connecting lands 8 and 9 in such a manner that they face each other. [0056] The
connection bemtesn el dntenna land 25 and the antenna connecting lands
[0051]
Reinforcing patterns 12 and 13 that reinforce the antenna connecting lands 8
and 9 are formed on a face of the substrate 2 that is on the opposite side to the face
10 where the antenna circuit 3, in correspondence with the formation regions of the antenna
connecting lands 8 and 9. The antenna connecting lands 8 and 9 are thus supported by
both the substrate 2 and the reinforcing patterns 12 and 13 on its rear face, whereby the
antenna connecting lands 8 and 9 can be reinforced.
[0052]
15 Therefore, the flexural strength of the antenna connecting lands 8 and 9 is
increased, and, when the sections where the antenna land 25 of the IC module 20 is
connected to the antenna connecting lands 8 and 9 of the antenna coil 4 are subjected to
repeated flexing, breakage of the antenna connecting lands 8 and 9, and breakage of the
antenna coil 4, can be prevented.
20 [0053]
Even if the substrate 2 breaks due to stress, for example, the reinforcing
patterns 12 and 13 can be made to contact the antenna connecting lands 8 and 9,
whereby they can assist the antenna connecting lands 8 and 9, and prevent the antenna

coil 4 from breaking.

25 [0054]



8 and 9 is accomplished by, for example, resistance welding or laser welding. As shown in FIG. 5A, in
resistance welding, a. pair of welding electrodes 31 and 32 are separated and made to contact in the
width W4 direction of the antenna land 25 of the IC module 20. A pressure of approximately 5N/inin’ to
70N/mm2, and preferably approximately 40N/mm, is4hen applied from welding electrodes 31 and 32
between the antenna land 25 and the antenna connecting land 8. That is, a pressure of approximately
2.5Nimm2 to 35N/mnk2ytandpneferiabiytiapioxirinatelie 20N/onnd2; fishapplibddnoemeachbef the welding
electrodes 31 and 32. The coupling can be made 25more reliable by welding at multiple spots. 25
[0057] Wihite thre taboleofregsute iy, Hemgappliedi e ldidghedikentn ¢sfeshfiam witk svelding
electrode 31 to the other welding electrode 32. A voltage is applied between the welding electrodes 31
and 32 for a timewhepprexmeatelyi0. 5 ms teild@oms] suchithabibaweldingdoatremtitddecomes, for
example, approximately 300A to 600A. Consequently, current | supplied from the welding electrode 31
enters the antendectiviinetting darvd:8: froent theaarite nnadeahdy26 cmmaskénters the antenna land 25 from
the antenna connecting land 8 at the point where the other welding electrode 32 makes contact. At this
time, hedt gehétadéd at the interface between the antenna land 25 10and the antenna connecting land
8 in the section where the welding electrodes 31 and 32 make contact. [0058] Due to the heat
generated at thiscinvenfiate:;ttnim aMetimalland 25 and the antenna connecting land 8 are welded and
alloyed or thermally fused, thereby joining them 15together. Moreover, by reversing the direction of the
welding current |, it isSybssiblenttyachietwd aietlabafactosd gahwt indtivdebythenanteénpdhland 25-and the
antenna connecting land 8 at the sections where the welding electrodes 31 and 32 made contact.
antenna connecting lands 8 and 9 of the antenna sheet 1 to the antenna land 25 of the IC

module 20 will be explained.

10 When connecting the antenna connecting lands 8 and 9 of the antenna sheet 1
to the antenna land 25 of the IC module 20, as shown in FIGS. 4A and 4B, the sealing
resin section 23 of the IC module 20 is stored in the opening 7 of the antenna sheet 1,
and the antenna land 25 is connected to the antenna connecting lands 8 and 9 in such a
manner that they face each other.

15 [0056]

The connection between the antenna land 25 and the antenna connecting lands

8 and 9 is accomplished by, for example, resistance welding or laser welding.  As
shown in FIG. 5A, in resistance welding, a pair of welding electrodes 31 and 32 are
separated and made to contact in the width W4 direction of the antenna land 25 of the

20 IC module 20. A pressure of approximately SN/mm? to 70N/mm?, and preferably
approximately 40N/mm®, is then applied from welding electrodes 31 and 32 between the
antenna land 25 and the antenna connecting land §. That is, a pressure of
approximately 2.5N/mm? to 35N/mm?, and preferably approximately 20N/mm?, is
applied from each of the welding electrodes 31 and 32. The coupling can be made

25  more reliable by welding at multiple spots.



If the voltage, pressing force, and voltage application time are adjusted in the manner described
above, the joining conditions can be optimized, enabling the antenna 20land 25 and the antenna
connecting land 8 to be alloyed or thermally fused, and firmly joined together. [0059] When
pressure is applied between the antenna land 25 and,the antenna connecting land 8 in the manner
described above, the contact resistance of the antenna 25land 25 and the antenna connecting land 8
decreases. Thi¥§vgakens the resistant 26 heating, and reduces in the welding energy of the antenna
connecting land 8, which is made from aluminum having lower welding temperature than the antenna
land 25. Scattering of\Welamterbavegmasatingslheid Sagpting welditigceamtbarébyfbé fovevented, and a
stable joint can be obtained. 5[0060] Subsequently the antenna connecting land 9 and the
antenna land @6l direzjoieeth by Weldihg otdooordidgoethetsdmé2prosedirezassthigtlofd dietwmeethe antenna
connecting land 8 and the antenna land 25. Thus, it is possible to manufacture an inlet 30
wherein the atitemeidiapdi28witdfHeat@ Plolhule tROcarithiipecantenela ¢dnmecting ands Bieind 9 of the
antenna sheet | are welded at two points in the width W4 direction. [0061] As shown in FIG 5B, in
resistancé weldihthetvislgossinlecdy abremgesthéopakaofpieldingpalectddé9GA @ne82.in a separated
manner in the length L direction of the IC 15module 20, make one of the welding electrodes 31 contact
the antenna c@nm@gpiwgtlar@rrent I supplied from the welding electrode 31 enters the antenna
connecting land 8 from the antenna land 25, and enters the antenna land 25 from the
antenna connecting land 8 at the point where the other welding electrode 32 makes
contact. At this time, heat is generated at the interface between the antenna land 25
10 and the antenna connecting land 8 in the section where the welding electrodes 31 and 32
make contact.
[0058]
Due to the heat generated at this interface, the antenna land 25 and the antenna
connecting land 8§ are welded and alloyed or thermally fused, thereby joining them
15 together. Moreover, by reversing the direction of the welding current 1, it is possible to
achieve a well-balanced joint between the antenna land 25 and the antenna connecting
land 8 at the sections where the welding electrodes 31 and 32 made contact.
If the voltage, pressing force, and voltage application time are adjusted in the
manner described above, the joining conditions can be optimized, enabling the antenna
20 land 25 and the antenna connecting land 8 to be alloyed or thermally fused, and firmly
joined together.
[0059]
When pressure is applied between the antenna land 25 and the antenna

connecting land 8 in the manner described above, the contact resistance of the antenna

25  land 25 and the antenna connecting land 8 decreases. This weakens the resistant



8, and make the other welding electrode 32 contact on a point on the antenna land 25 where the
antenna land 25 and the antenna connecting land 8 are joined. In this case, the antenna land 25 and
the antenna connecting land 8 are pressured by applying a pressure of approximately 51\rimm2 to
70N/mm2, preferably approximately 40N/min2, to 20the welding electrode 32 provided on the antenna
land 25. [0062] Subsequently while the above pressure is being applied, a welding current | is fed from
one welding dletingder@ir¢dutrs othke wellding wletyodal@2uTinmcuorerstigltagd, favdapglication time
of the welding current | are the same as in the resistance 25welding described in FIG 5A. At this time,
the current | soppiédifremmthvenwdidingg A elesirbiec3treptarsifechuiltbeamtenna leodriécting land 8,
and enters the antenna land 25 from the antenna connecting land 8 at the point where the other
welding electfoug3h gakbs aoietact catitbisnigendatis yeneldited can therichte fagedyenieslen the
antenna land 25 and the antenna connecting land 8 in the section where the other welding electrode
532 makes conthestabhereiy thepavbtaietded and alloyed or thermally fused, and joined. [0063] If the
pressure at the time of welding the antenna connecting land 8 is relatively high in comparison with the
antenna fand [286the contact resistance of the welded section on the antenna connecting land 8 side
becomes relatively low. Consequently, 10the resistance heating of the welded section on the antenna
connecting land 8 sideubspqbent&lathesiyptradacedrinctompadsoangithetiitcometlradAfermadasd 25, and
the resistance heating welding energy on the antenna connecting land 8 side can be reduced. This
can prevent thg antémgaasonribeting taneh8.owhichdvas 2 Weldihgriempédraaneithacineritgely low in

comparison with the antenna land 25, from scattering during welding,
land 8 and the antenna land 25.

Thus, it is possible to manufacture an inlet 30 wherein the antenna land 25 of
10 the IC module 20 and the antenna connecting lands 8 and 9 of the antenna sheet 1 are
welded at two points in the width W4 direction.
[0061]
As shown in FIG. 5B, in resistance welding, it is possible to arrange the pair of
welding electrodes 31 and 32 in a separated manner in the length L direction of the IC
15  module 20, make one of the welding electrodes 31 contact the antenna connecting land
8, and make the other welding electrode 32 contact on a point on the antenna land 25
where the antenna land 25 and the antenna connecting land 8 are joined. In this case,
the antenna land 25 and the antenna connecting land § are pressured by applying a
pressure of approximately 5N/mm” to 70N/mm?, preferably approximately 40N/mm”, to
20 the welding electrode 32 provided on the antenna land 25.
[0062]
Subsequently, while the above pressure is being applied, a welding current [ is
fed from one welding electrode 31 to the other welding electrode 32.  The current,
voltage, and application time of the welding current [ are the same as in the resistance

25  welding described in FIG. 5A. At this time, the current I supplied from the welding



15and can achieve a stable joint whereby the joining reliability and data carrier reliability can be
increased, [0064] The welding electrodes 31 and 32 are then moved in the directions of the widths W3
and W4 of the antenna connecting land 8 and the antenna land 25, and a 20similar procedure is
employed to join them by welding at a plurality of poims in the directions of their widths W3 and W4.
Using a similar procedure a.s that when joining the antenna connecting land 8 and the antenna land
25, the antentlectodaédtiengdentomndhe ahisrrtenneeking Bdre thdejsenethdynigsiaingndhém at a
plurality of points in the directions of their widths W3 and 25 W4. 28 Thus it is possible to
manufacture fieeihet Bewiereimenengriradriadaihg peiwf wenCimotute wdding thestaededra connecting
lands 8 and 9 of the antenna sheet 1 arc joined by welding at a plurality of points in the directions of
the widths Waalfes Wrtd0063t3s tesclibed aboesaiahenbetuargcheci@ssipthdenonts thedsubstrate
2, the opening 7 that can store the sealing resin section 23 of the IC module 20 is formed in the
antenna she@dlangtibecivyeting tioivkerisez dinke sedlingeesisin sbetioh e gtbetreldnmelgieode is
absorbed into the opening 7 of the substrate 2, enabling the inlet 30 to be made thinner. 10[0066]
Furthernfore 3Bynaakangindathevpgeircb Wedting sleldeoded dlosed @hiarsuparstisd. ondheisgttenna land
25 in the directions of the widths W3 and W4 direction, and welding the antenna land 25 to the
antenna conn@efiny lands 8 and 9 by resistance welding, a large' joining area can be achieved than

when joining a conventional 15wire-wound antenna coil using ultrasound welding and the like.
If the pressure at the time of welding the antenna connecting land 8 is relatively

high in comparison with the antenna land 25, the contact resistance of the welded
section on the antenna connecting land 8 side becomes relatively low.  Consequently,
10 the resistance heating of the welded section on the antenna connecting land § side can
be relatively reduced in comparison with that on the antenna land 25, and the resistance
heating welding energy on the antenna connecting land 8 side can be reduced. This
can prevent the antenna connecting land 8, which has a welding temperature that is
relatively low in comparison with the antenna land 25, from scattering during welding,
15 and can achieve a stable joint, whereby the joining reliability and data carrier reliability
can be increased.
[0064]
The welding electrodes 31 and 32 are then moved in the directions of the
widths W3 and W4 of the antenna connecting land 8 and the antenna land 25, and a
20  similar procedure is employed to join them by welding at a plurality of points in the
directions of their widths W3 and W4.
Using a similar procedure as that when joining the antenna connecting land §
and the antenna land 25, the antenna connecting land 9 and the antenna land 25 are then
joined by welding them at a plurality of points in the directions of their widths W3 and

25 W4,



Also, by arranging the pair of welding electrodes 31 and 32 in separation in length L direction of the IC
module 20, only the other welding electrode 32 need be positioned on the antenna land 25. This
enables the antenna land 25 to be made smaller. 20[0067] When connecting the antenna land 25
to the antenna connecting lands 8 and 9, by weldingikem at a plurality of points in the width W3 and
width W4 directions and joining them together, the antenna land 25 and the antenna connecting lands
8 and 9 can be fixed &hesplusatitysdflptinmmiistoantheordelstjvihimgs thengtiebetived? hef antenna
25land 25 of the IC module 20 and the antenna connecting lands 8 and 9 of the antenna 29 sheet |
with respect t&41Eximgd[0e88]and theykrianmeldingettnamednd dadd 25 hadnaansbasia eonnecting
lands 8 and 9, since the antenna connecting lands 8 and 9 which are filmy and have an increased
width 5W3 ar@iveddectel thecaenhaalin 2 Bothisra b diteshiomictibihdurigig chhherdiNglas there is in
a conventional wire-wound antenna coil. Therefore, breakage of the antenna coil 4 can be prevented.
[0069] Furthdf#bpé, since the length L3 of the antenna connecting lands 8 and 9 is 10larger than the
length of the antenna land 25 extending in the length L direction, the supporting area of the IC module

20 and the substrate 2tHatdsbyuriedwictheceinaanbeddnmedtihylaneshg suvgttrsah Be increased.

This increases durability against stress, and can prevent breakage of the antenna coil 4 even when
flexing acts opPiTengntéhafzcenpiose titgyskabids seaindsection 23 of the IC module 20 is formed in the

antenna sheet 1, whereby the thickness of the sealing resin section 23 of the IC module
20 is absorbed into the opening 7 of the substrate 2, enabling the inlet 30 to be made
thinner.

10 [0066]

Furthermore, by arranging the pair of welding electrodes 31 and 32 in
separation on the antenna land 25 in the directions of the widths W3 and W4 direction,
and welding the antenna land 25 to the antenna connecting lands 8 and 9 by resistance
welding, a larger joining area can be achieved than when joining a conventional

15  wire-wound antenna coil using ultrasound welding and the like.

Also, by arranging the pair of welding electrodes 31 and 32 in separation in the
length L direction of the IC module 20, only the other welding electrode 32 need be
positioned on the antenna land 25.  This enables the antenna land 25 to be made
smaller.

20 [0067]

When connecting the antenna land 25 to the antenna connecting lands 8 and 9,
by welding them at a plurality of points in the width W3 and width W4 directions and
joining them together, the antenna land 25 and the antenna connecting lands 8 and 9 can
be fixed at a plurality of points. This can increase joining strength between the antenna

25  land 25 of the IC module 20 and the antenna connecting lands 8 and 9 of the antenna



15[0070] Furthermore, the reinforcing patterns 12 and 13 are formed in formation regions of the
antenna connecting lands 8 and 9 on a face of the substrate 2 of the antenna sheet 1 that is on the
side opposite to the face where the antenna connecting lands 8 and 9 are fointed. Consequently, heat
during resistance welding can be 20transmitted to thggreinforcing patterns 12 and 13, and released to
the outside. This can prevent the substrate 2 from overheating and melting. Therefore, dirt can be
prevented frotestitkitidy tospretrésiseaie welding apparatus and the product, and, in addition,
decrease in the flexural strength of the antenna sheet | can be prevented. [0071] 25Furthermore, since
the inlet 30 inORfdds the antenna sheet 1 described above, 30 breakage of the antenna coil 4 due to
the antenna sheet 1 can he prevented, increasing the reliability of data communications, and further
increasing the produdifbity wEthiainies datenns sréforadibssiblenier seoviersited nfstBanthat enables
breakage of the antenna coil 4 to he prevented, has high data communications reliability, and high
5productivity S{OS7RF anteps gesafipiari dprslreSaedo? ditactoatsis enysodikraistan incprissibRei¢dprovide
the antenna sheet 1 that prevents breakage of the antenna coil 4, increases reliability, and also
increase$ prodldctvitycINksrEother abigimelliifg Thibeapie na Sl etont J8HusSisiectig provide the inlet

30 that enables breakage of the antenna coil 4 to be prevented, has increased reliability, and
increased prdbigretisity Joor3ntional wire-wound antenna coil. ~ Therefore, breakage of the antenna

coil 4 can be prevented.
[0069]
Furthermore, since the length L3 of the antenna connecting lands 8 and 9 is

10 larger than the length of the antenna land 25 extending in the length L direction, the
supporting area of the IC module 20 and the substrate 2 that is supported by the antenna
connecting lands 8 and 9 can be increased. This increases durability against stress, and
can prevent breakage of the antenna coil 4 even when flexing acts on the antenna
connecting lands 8 and 9.

15 [0070]

Furthermore, the reinforcing patterns 12 and 13 are formed in formation
regions of the antenna connecting lands 8 and 9 on a face of the substrate 2 of the
antenna sheet 1 that is on the side opposite to the face where the antenna connecting
lands 8 and 9 are formed. Consequently, heat during resistance welding can be

20  transmitted to the reinforcing patterns 12 and 13, and released to the outside. This can
prevent the substrate 2 from overheating and melting. Therefore, dirt can be prevented
from sticking to the resistance welding apparatus and the product, and, in addition,
decrease in the flexural strength of the antenna sheet 1 can be prevented.

[0071]

25 Furthermore, since the inlet 30 includes the antenna sheet 1 described above,



<Second Embodiment> Subsequently, referring to FIG. 1A to FIG. 3B, FIG. 4B to 5B and FIG. 6, a
15second embodiment of the present invention will be explained. An antenna. sheet IA of this
embodiment differs from the antenna sheet 1 described in the first embodiment in that slit holes 18 are
formed in the antenna connecting lands 8 and 9. Singg the other features are similar to those of the
first embodiment, like reference numerals are appended to like parts, and these are not repetitiously
explained. 20jo@kage of thagaisanacirilFidre telibhaments dieeploiiabd Mot EAteReIHhecting
lands 8 and 9 of the antenna sheet 1A, and extend along the length 1_13 direction of the antenna
connecting lahdsizhitity oAdstiaregipyrofnivatitinh ek aghure ferpasia drihh eradatiivis gfrd&ion of the
antenna. connecting lands 8 and 9. The slit holes 18 are formed such 25that, when the antenna
connecting lainds 8landtasdhereiprecbas thicantnmidfahg Dacop thibaganpblpsdueakazg ahedges 25¢e of
the antenna land 25 arc in the middles of the slit holes IS. [0075] In the antenna sheet IA formed in this
manner, if theljéipteton héabednatraBdnienhik cteemg nerignaiglakiley taadighna land 25 is
subjected to flexing and the like, and cracks occur in the width W direction due to the edges 25e of the
antenna fandr28dwdiif contact with the antenna connecting lands 8 and 9, when the cracks reach the
slit holes 18, there is communication between the cracks traveling in the width W direction and the slit
holes 18 extefify in the length L3 direction, stopping the 10progression of the cracks in the width W

direction. [00761
As described above, according to this embodiment, it is possible to provide the

antenna sheet 1 that prevents breakage of the antenna coil 4, increases reliability, and
also increases productivity. Moreover, by including this antenna sheet 1, it is possible
10 to provide the inlet 30 that enables breakage of the antenna coil 4 to be prevented, has
increased reliability, and increased productivity.
[0073]
<Second Embodiment>
Subsequently, referring to FIG. 1A to FIG. 3B, FIG. 4B to 5B, and FIG. 6, a
15  second embodiment of the present invention will be explained. An antenna sheet 1A
of this embodiment differs from the antenna sheet 1 described in the first embodiment in
that slit holes 18 are formed in the antenna oénnecting lands 8 and 9.  Since the other
features are similar to those of the first embodiment, like reference numerals are
appended to like parts, and these are not repetitiously explained.
20 [0074]

As shown in FIG. 6, slit holes 18 are provided in the antenna connecting lands 8
and 9 of the antenna sheet 1A, and extend along the length 1.3 direction of the antenna
connecting lands 8 and 9. A plurality of the slit holes 18 are formed in the width W3
direction of the antenna connecting lands 8 and 9. The slit holes 18 are formed such

25 that, when the antenna connecting lands 8 and 9 are joined to the antenna land 25 of the



Therefore, the cracks can be prevented from crossing the slit holes 18 and progressing in the width W
direction of the antenna connecting lands 8 and 9, and breakage of the antenna coil 4 can be
prevented. ISFurthermore, since a plurality of the slit holes 18 are formed in the width W direction of
the antenna connecting lands 8 and 9, when a crackjjas progressed beyond an outer-side slit hole 18,
another slit hole 18 adjacent thereto can prevent further progression of that crack. [0077] 20 <Third
Embod nentsIC modsihetherstigeseieeon ghwapicininliw IS aBBndhe mdl g falridit palea third
embodiment of the present invention will be explained. Antenna sheets 1B to 1D of this embodiment
differ from thé&ntenna sheet | described in the first embodiment in that through holes 19B to 19D are
formed in the substrate 2. Since the other features 25are similar to those of the first embodiment, like
reference nui®ér&l$ arc appended to like parts, and these are not repetitiously explained. [0078]

As shown in FIG. 7A, in the antenna sheet | B, a roughly rectangular h ugh hole 19B is formed in a
region of the substrate Zhwheleathelmstdrhdocoitd iis thet fermned | B penbteston thehsewisthgte 2. As
shown in FIG. 7B, in the antenna sheet IC, a plurality of roughly rectangular through holes 19C are
formed iR theatdgion efthectnbserate Dapth8renthtantesing boif 4 isinsttioeirddotHedup snadtd? being
formed in a lattice shape. As shown in FIG. 7C, in the antenna sheet 1D, a plurality of roughly circular
through holeditoRutefmitneddi iowinigib Mglorcthdusibsharsdewhzretbe potmenlatoil 4 is
not formed. [0079] When the through holes 19B to 19D are formed in this manner in the substrates 2 of
the antenna SheeakiB renBstivbadbmespossibracwienltskdirg baswhnatd sk prafidddater) to

both sides of the antenna sheets 1B to ID, to join the base materials
slit holes 18, there is communication between the cracks traveling in the width W

direction and the slit holes 18 extending in the length L3 direction, stopping the
10 progression of the cracks in the width W direction.
[0076]

Therefore, the cracks can be prevented from crossing the slit holes 18 and
progressing in the width W direction of the antenna connecting lands 8 and 9, and
breakage of the antenna coil 4 can be prevented.

15 Furthermore, since a plurality of the slit holes 18 are formed in the width W
direction of the antenna connecting lands 8 and 9, when a crack has progressed beyond
an outer-side slit hole 18, another slit hole 18 adjacent thereto can prevent further
progression of that crack.

[0077]

20 <Third Embodiment>

Subsequently, referring to FIG. 1A to FIG. 5B, and FIG. 7A to FIG. 7C, a third
embodiment of the present invention will be explained. Antenna sheets 1B to 1D of
this embodiment differ from the antenna sheet 1 described in the first embodiment in
that through holes 19B to 19D are formed in the substrate 2. Since the other features

25 are similar to those of the first embodiment, like reference numerals are appended to



15 via the through holes 19B to 19D. This can prevent peeling of the base materials from the antenna
sheets 1B to ID. The through holes 19B to 19D increase the flexibility of the antenna sheets IB to ID,
make them lighter, and enable the quantity of material used for the substrate 2 to be reduced. [0080]
20(Inlay) Subsequently, referring to FIG 8A andikIG. 8B, an inlay 40 including the inlet 30
described in the above embodiment will be explained. As shown FIGS. 8A and 8B, an inlay 40
includes the nkstr80islesdribest irehwatspvstamiipdirnbamtednd a pair of base materials 41 and 42 that
pinch the inlet 30. 25The inlay 40 is formed to a. desired thickness T2 by pinching the inlet 30 between
the 33 base [H8fé&tials 41 and 42 and joining them into single piece by lamination. [0081] A porous
base material, a base material haying a fibrous structure, or the like, is used as the base materials 41
and 42. For example Aarshasaiatdd pldstidithe (RETG sByrdn ErystaNiglel copvpesier Rv@hviny |
chloride resin, etc.), or an insulating synthetic sheet (Teslin {Registered trademark}, a polyolefin
synthetic shekelmitifadtureelby PRG mdUsSticsibrakup v Redlsterdentrageinaiknatdoipprépylene
synthetic sheet manufactured by Yupo Corporation) is used. [0082] 10Since the inlay 40 includes the
inlet 30 idcludintreaniesiha shstute deschibelbivitie fikst @ bodimericneshatehhasheet 1 can
prevent breakage of the antenna coil 4, the reliability of data communication can be increased, and
productivity caltisbtinefeasgd yFesthegrardivichaséciideriasianngd dutheseeieinddbte the points of
connection between die antenna connecting lands 8 and 9 of the antenna sheet 1 and the 15antenna
land 25 of thesubstribeldlelxae thisahieraforeibddsibie forprsyithe sbsiiy 4bamsciaindsténrage of the

antenna
lattice shape. As shown in FIG. 7C, in the antenna sheet 1D, a plurality of roughly

circular through holes 19D are formed in rows in the region of the substrate 2 where the
10 antenna coil 4 is not formed.
[0079]
When the through holes 19B to 19D are formed in this manner in the substrates
2 of the antenna sheets 1B to 1D, it becomes possible, when bonding base materials
(explained later) to both sides of the antenna sheets 1B to 1D, to join the base materials
15  via the through holes 19B to 19D. This can prevent peeling of the base materials from
the antenna sheets 1B to 1D.  The through holes 19B to 19D increase the flexibility of
the antenna sheets 1B to 1D, make them lighter, and enable the quantity of material used
for the substrate 2 to be reduced.
[0080]
20 (Inlay)
Subsequently, referring to FIG. 8A and FIG. 8B, an inlay 40 including the inlet
30 described in the above embodiment will be explained.
As shown in FIGS. 8A and 8B, an inlay 40 includes the inlet 30 described in
the above embodiment, and a pair of base materials 41 and 42 that pinch the inlet 30.

25  Theinlay 40 is formed to a desired thickness T2 by pinching the inlet 30 between the



coil 4 is prevented, and which achieves high reliable data communication, and high productivity. [0083]
20When the inlet 30 including the antenna sheets 1B to 1D with the through holes 19B to 19D,
described in the third embodiment, is used in the inlay 40, the base materials 41 and 42 can be joined
together a the through holes 19B to 19D. This can increase the joint strength of the inlet 30 to the
base materials 41 and 42, and prevent peeling of the base materials 41 and 42 from the inlet 30.
25[0084] 34base nyyieialthel hadetrendriainiag thee axeisibrearisep b Eanahtdie to difference in the
joint strengths of the section where they were joined together and the section where they were joined
to the inlet 30988 linlet 30 is broken by the peeling of the base materials 41 and 42. This can prevent
unauthorized modification of the inlay 40. By forming the through holes 19B to 19D in the antenna
sheet -1, the fiexihil ok tsdakEREa0RISTHY. ihGesaseefctine hatapeo Eaio wesHide ightgic Hke #he quantity
of material used for the substrate 2 of the antenna sheet 1 can be reduced. [0085] (Method of
Manufacturingsedeasrilss/haoSutesgaditinhihettiod ofamakufitofHatne pHsc40WiPBd-&kplained.
Firstly, the inlet 30 is pinched between the pair of base materials 41 and 42, and joined to them.

When thé syngnstizssHEaescanohtiehedibpoveiard dheddss ehe isiee R ingslaingsgmbetife inlet 30 is

joined to the base materials 41 and 42 using an adhesive 15laminating method of apcgl)lyin an
adhesive to thecairtberhia dReaistered terteanakesigrahelefin synthetic sheet manufactured by PPG

Industries), or Yupo {Registered trademark} a polypropylene synthetic sheet
manufactured by Yupo Corporation) is used.
[0082]

10 Since the inlay 40 includes the inlet 30 including the antenna sheet 1 described
in the first embodiment, the antenna sheet 1 can prevent breakage of the antenna coil 4,
the reliability of data communication can be increased, and productivity can be
increased. Furthermore, the base materials 41 and 42 can reinforce the points of
connection between the antenna connecting lands 8 and 9 of the antenna sheet 1 and the

| 15  antenna land 25 of the IC module 20.

It is therefore possible to provide the inlay 40 wherein breakage of the antenna
coil 4 is prevented, and which achieves high reliable data communication, and high
productivity.

[0083]

20 When the inlet 30 including the antenna sheets 1B to 1D with the through holes
19B to 19D, described in the third embodiment, is used in the inlay 40, the base
materials 41 and 42 can be joined together via the through holes 19B to 19D.

This can increase the joint strength of the inlet 30 to the base materials 41 and
42, and prevent peeling of the base materials 41 and 42 from the inlet 30.

25 [0084]



base materials 41 and 42 that contact the antenna sheet |, and joining them at a relatively low

temperature of, for example, approximately 70C to 140C. [0086] As the adhesive, for example,
EVA (ethylene vinyl acetate resin)-based, EAA 20(ethylene-acrylic acid copolymer res n)-based,
polyester-based, polyurethane-based, and the like, can be used. Instead of applying an dhesive

coating, an adhesive sheet that uses the resin used in the adhesives mentioned above can be pinched
between the antennaV8heetlk hnstthetbasks flatedidl ¢ fmced. REj008T], B% to difimercesing the
thermoplastic film mentioned above as the base materials 41 and 42, the inlet 30 is joined to the base
materials 41 drdadatssiengtsthbmakaminating thethodiegbmedttbeetimguidehs byctpplyingpressure to
them while heating them at a temperature that exceeds the softening temperature of the base
materials 41 Hor 421 @jginshippitoxinietél ttR0al¢b3078Grokeraky dmpitshirealidble taskt-bonding, the
adhesive mentioned above can also be used when employing the thermal laminating method. [0088]
After the ilet 3Dvigrjeinéd wdHe badbimate nedsent wrdthoriecformdifsinghea picibe, itheyatiter shape of this
single piece is shaped as desired. 10Thus the inlay 40 shown in FIG. 8A and FIG. 8B can be
manufactured. [0089BY foreidéng thedlgoftehimg cehiieiatly® of the bdsenmshecialstid Berdbdbtis
approximately 100C to 150C for PET-G, and approximately 80C to 100C for PVC. As described in the
first embodinvdrihethidasutisnatdQiotters chtbranal shée canidd Bradadedhtsm PE Khog RETTTHRE softening
temperature of PEN is approximately 269C,
material used for the substrate 2 of the antenna sheet 1 can be reduced.
[0085]
(Method of Manufacturing the Inlay)
10 Subsequently, a method of manufacturing the inlay 40 will be explained.
Firstly, the inlet 30 is pinched between the pair of base materials 41 and 42, and
joined to them.
When the synthetic sheets mentioned above are used as the base materials 41
and 42, the inlet 30 is joined to the base materials 41 and 42 using an adhesive
15  Jaminating method of applying an adhesive to the antenna sheet 1, or to the faces of the
base materials 41 and 42 that contact the antenna sheet 1, and joining them at a
relatively low temperature of, for example, approximately 70°C to 140°C.
[0086]
As the adhesive, for example, EVA (ethylene vinyl acetate resin)-based, EAA
20 (ethylene-acrylic acid copolymer resin)-based, polyester-based, polyurethane-based, and
the like, can be used.
Instead of applying an adhesive coating, an adhesive sheet that uses the resin
used in the adhesives mentioned above can be pinched between the antenna sheet 1 and

the base materials 41 and 42.

25 [0087]



and the softening temperature of PET is approximately 258C. That is, in comparison with a
thermoplastic material having a low softening point such as PET-G, which was used for substrates in
conventional antenna sheets, the heat-resistance temperature of the substrate 2 can be increased.
20[0090] Accordingly, when the base materials 43 and 42 and the inlet 30 are heated to
approximately 130C to 170C, the base materials 41 and 42 soften, whereas the substrate 2 of the
antenna sheet | does\ibenTisus; thihdrethioptdeti G0 linchuingnireabntermsdlshiest natwtitheddase
materials 41 and 42 arc laminated and joined by thermal 25lamination, even if heat is applied to the
substrate 2 ofitdet arttenimécshe et bitke sulbsthate 88 2ichrbapldlaniad frérmrplddioizingend flowing.
Therefore, the antenna coil 4 can be prevented from moving in accordance with the flow of the
substrate 2, anelthé o€liadiHopadidathoomymmicatio nressvise dribroasddl 009 Stvandf the substrate 2
is heated in excess of its softening temperature such that it is plasticized by the heat and flows, since
the antenna ¢oihpeistiomied ixe@dilmtish aptcan gdésuribatiabol/thdhasompiaisdnilitnd £beventional
wire -wound antenna coil, there is a larger contact area of the antenna coil 4 with the substrate 2,
wherebylhe fipwasisistahce3ofthe drfEhna todtbwanlisé nbrbdsow!fhmdinethit islhedsible to prevent
10the antenna coil 4 from moving according to the flow of the substrate 2, and to improve the reliability
of data commueitiation 2fg0%iaMbthdd efeladspeotdueingeAhtsharanghlestinatieg arethirday)
Subsequently, a method of mass-producing the antenna sheet 1, the inlet 30, 15and the inlay 40
described aboW@SHdill be explained. The following explanation centers

After the inlet 30 is joined to the base materials 41 and 42 to form a single
piece, the outer shape of this single piece is shaped as desired.

10 Thus the inlay 40 shown in FIG. 8 A and FIG. 8B can be manufactured.
[0089]

Here, the softening temperature of the base materials 41 and 42 is
approximately 100°C to 150°C for PET-G, and approximately 80°C to 100°C for PVC.

As described in the first embodiment, the substrate 2 of the antenna sheet 1 is

15 made from PEN or PET. The softening temperature of PEN is approximately 269°C,
and the softening temperature of PET is approximately 258°C.  That is, in comparison
with a thermoplastic material having a low softening point such as PET-G, which was
used for substrates in conventional antenna sheets, the heat-resistance temperature of the
substrate 2 can be increased.

20 [0090]

Accordingly, when the base materials 41 and 42 and the inlet 30 are heated to
approximately 130°C to 170°C, the base materials 41 and 42 soften, whereas the
substrate 2 of the antenna sheet 1 does not. Thus, when the inlet 30 including the
antenna sheet 1 and the base materials 41 and 42 are laminated and joined by thermal

25  lamination, even if heat is applied to the substrate 2 of the antenna sheet 1, the substrate



on a mass-production method, and will not explain other steps. For steps other than the
mass-production method, publicly known manufacturing methods can be used. [0093] As shown in
FIG. 9A, aluminum thin films are collectively formed on a. 20substrate sheet 50 with a plurality of
formation regions for antenna sheets 1 arranged thergon in a matrix. The formed aluminum thin films
are then collectively patterned, and an antenna circuit 3 is formed in each formation region la. in a
similar mannéramtherantentsd Gicouipl3stiomiperanir 8o wihand Teimbdocinthpatterms: 1RidAd dBh{see FIG.
13) are collectively formed in each formation region la on the rear face of the substrate 25sheet 50 in
relation to thepfaventeh drenthe anterinasircdingdsvidrived]o870j0004]1bstratS dhsatthentdiatehtinal
sections 5 and terminal sections 11 of the antenna coil 4 of the antenna circuit 3 are collectively
connected to¢éduined weatimestth amdbbGmfrdasciliniper wires 14. Openings 7 for storing the sealing
resin sections 23 of the IC modules 20 are collectively provided in the formation regions la. The
antenna shedt¥)Piiat were collectively formed in the plurality of formation regions | a on the substrate
sheet 50 are then cut and separated as individual antenna sheets 1. Thus a large quantity of the
antenna &heets 1 carEvencidltbetivbijrabag sspradetodsaemdsprodestifiityiof teannsfatterisughitbaintenna
sheets 1 can be increased. 10[0095] The IC module 20 is mass-produced in parallel with the
mass-production pitsintiedd siieebsat .and floxs shoeertlin £1GuEBddddifrimesidn afdoolleptvely
formed in formation regions 20a on a metal tape 60 where a plurality of formation regions 20a for IC
15modules 20@sateseritadgan vie. ameamixariS ehipkh 22 ereectifemdottestivelynhoutted ooidideads 24 of
the lead frames 21 in the formation regions 20a, and input/output pads of the IC chips 22 are
collectively corlnegstechbipgionding thiresttmtheahtentd Mnds2s{ses FiGTaB)thedhling resin sections

23 are formed collectively in each of the formation regions. The IC modules 20 collectively Rimed in
the formationrlfé'gﬁ@nsemltﬁf ghtenna coil 4 can be increased. Therefore, it is possible to prevent

10 the antenna coil 4 from moving according to the flow of the substrate 2, and to improve
the reliability of data communication.
[0092]
(Method of Mass-producing Antenna Sheet, Inlet, and Inlay)
Subsequently, a method of mass-producing the antenna sheet 1, the inlet 30,

15 and the inlay 40 described above will be explained. The following explanation centers
on a mass-production method, and will not explain other steps. For steps other than
the mass-production method, publicly known manufacturing methods can be used.
[0093]

As shown in FIG. 9A, aluminum thin films are collectively formed on a

20 substrate sheet 50 with a plurality of formation regions for antenna sheets 1 arranged
thereon in a matrix. The formed aluminum thin films are then collectively patterned,
and an antenna circuit 3 is formed in each formation region la. In a similar manner to
the antenna circuit 3, jumper wires 14 and reinforcing patterns 12 and 13 (see FIG. 1B)
are collectively formed in each formation region 1a on the rear face of the substrate

25 sheet 50 in relation to the face where the antenna circuit 3 is formed.



70metal tape 60 are then cut and separated as individual IC modules 20. [0096] While the sealing
resin section 23 of each separated IC module 20 is stored in the opening 7 of each separated antenna
sheet 1, the antenna sheets 1 and the IC modules 20 are joined by resistance welding as described
above. Thus, the inlets 30 can be collectively mass-pypduced, and their manufacturing 38 productivity
can be increased. [0097] Subsequently, as shown in FIG. 10, a plurality of formation regions 40a
for inlays 40 &#@9ovided on a first base-material sheet 71 and on a second base-material 5sheet 72.
Inlets 30 are provided in each of the formation regions 40a of the first base-material sheet 71. The
second base-materiabshegtz@lig themisalangecheh thé intet@0ssciohmshit théehforntetimnaebfons 40a of
the first base-material sheet 71 and the fomiation regions 40a. of the second base-material sheet 72
overlap. [0098] heAstinthemsthddisfarienifeciupeg teteinlayen0 idelkssitied albove] tecbdse-material
sheets 71 and 72 are joined to the inlet 30 using a joining method that is suitable for the material
quality of the jbagsumatesiad shébteringF efinl sipsing torseetngotisotivedyintié fdrthation regions 40a
are then cut as required, with a plurality of inlays 40 linked together or with separated individual inlays
40. 15In this madwes, M erintayis 40 darphey stsietithstyomaaisop g iaesd] andirein rarushettring

productivity can be increased.
1 that were collectively formed in the plurality of formation regions 1a on the substrate

sheet 50 are then cut and separated as individual antenna sheets 1.
Thus a large quantity of the antenna sheets 1 can be collectively mass-produced,
and productivity of manufacturing the antenna sheets 1 can be increased.
10 [0095]
The IC module 20 is mass-produced in parallel with the mass-production of the
antenna sheets 1.
As shown in FIG. 9B, lead frames 21 are collectively formed in formation
regions 20a on a metal tape 60 where a plurality of formation regions 20a for IC
15 modules 20 are arranged in a matrix. IC chips 22 are then collectively moﬁnted on die
pads 24 of the lead frames 21 in the formation regions 20a, and input/output pads of the
IC chips 22 are collectively connected by bonding wires to the antenna lands 25 (see
FIG 3B). Sealing resin sections 23 are formed collectively in each of the formation
regions. The IC modules 20 collectively formed in the formation regions 20a of the
20 metal tape 60 are then cut and separated as individual IC modules 20.
[0096]
While the sealing resin section 23 of each separated 1C module 20 is stored in
the opening 7 of each separated antenna sheet 1, the antenna sheets 1 and the IC
modules 20 are joined by resistance welding as described above.

25 Thus, the inlets 30 can be collectively mass-produced, and their manufacturing



[0099] (Electronic Passport) Subsequently, an electronic passport 100 will be explained as
one example of a 20data carrier with non-contact type IC. As shown in FIG. 11, an electronic
pasTort 100 includes the inlay 40 described above as its front cover. A cover material 43 is joined to
one face of the inlay 40 and becomes the front covenrgf the electronic passport 100. [0100] 25When
the cover material 43 is joined to the inlay 40 in this manner, the external 39 appearance and texture
of the wire 1(pindhwdingythenihtaind@aan. be made similar to a conventional passport. Also, since the
inlay 40 includes the antenna sheet 1 described above, it is possible to provide the electronic passport
100 wherein b¥eakhge of the antenna coil 4 can be prevented, and which has high reliability of data
communication 5and high productivity. [0101] The present invention is not limited to the
embodiment describédadsguenttpreshowienthEshape phthe nnfénmaatoh megdmatladeectangular.
The number of winds of the antenna coil 4 is also not limited to the embodiment described above. With
10regard to theayadérimk quetityedfthe artebara-oiaeitaitsbact Bé mdde froeeadriztsrinlabthel than
aluminum, such as, for example, gold, silver, or copper. Since the terminal section 25 of the IC
module 20 is gfteh’hadmletm Corsper whedntive dnté tirafeoil&iis fiogived #dme Chspgestthe connection

section 8 of the antenna coil 4 and the terminal section 25 of the IC module 20 can be fonned from the
same base-material sheet 71. The second base-material sheet 72 is then arranged on the

inlets 30 such that the formation regions 40a of the first base-material sheet 71 and the
formation regions 40a of the second base-material sheet 72 overlap.
[0098]

10 As in the method of manufacturing the inlay 40 described above, the
base-material sheets 71 and 72 are joined to the inlet 30 using a joining method that 1s
suitable for the material quality of the base-material sheet 71.  The inlays 40 formed
collectively in the formation regions 40a are then cut as required, with a plurality of
inlays 40 linked together or with separated individual inlays 40.

15 In this manner, the inlays 40 can be collectively mass-produced, and their
manufacturing productivity can be increased.

[0099]
(Electronic Passport)

Subsequently, an electronic passport 100 will be explained as one example of a

20  data carrier with non-contact type IC.

As shown in FIG. 11, an electronic passport 100 includes the inlay 40 described
above as its front cover. A cover material 43 is joined to one face of the inlay 40 and
becomes the front cover of the electronic passport 100.

[0100]

25 When the cover material 43 is joined to the inlay 40 in this manner, the external



15metal, increasing the joint performance between the connection section 8 and the terminal section
25. [0102] As shown in FIG. 12, perforations M can be formed in the antenna sheet 1. After the
inlet has been pinched between the base materials and joined to them, when 20the base materials are
attempted to be peeled from the inlet, stress concentyates in the perforations M in the antenna sheet 1
whereby the antenna sheet 1 is cut along the perforations M, and the antenna sheet 1 breaks.
Therefore, urrapthorirsdndddificationtbs thisedbtanchidieewlithinlon-80 weack eypediGisalnb grevented.
[0103] 25When using an adhesive material to join the inlet to the base materials, the 40 adhesive can
be applied in @predeerhinsdpatteldssushahiirchaljoinstdudts Bfcthotanies siedtthddsesbahaterials is
made non-uniform. Consequently, when the base materials are attempted to be peeled from the inlet,
a non-unifornsiress scpe Bibthoantndatbhekasteertinprammdisredkivbersn dncekaes shéet. Therefore,
unauthorized 5modification of the data carrier with non-contact type IC can be prevented. [0104] It
is possible todvenntheodlit handss whishiestend inhikb headishiicdichont v piristamenmatshinetting land, in
only one point in the width direction. This can increase the connection area between the antenna
connectig la#ul dnghtbro deritg land. 10[0105] The opening in the substrate of the antenna
sheet need not be formed. Furthermore, the position of the opening is not limited to that described in
the embodimEht0 Hor example, the opening can be formed along one side of the substrate. The entire

IC module can be stored in the opening. The shape of the opening can be
The present invention is not limited to the embodiment described above. For

example, the shape of the antenna coil need not be rectangular. The number of winds
of the antenna coil 4 is also not limited to the embodiment described above. With

10 regard to the material quality of the antenna circuit, it can be made from a material other
than aluminum, such as, for example, gold, silver, or copper.

Since the terminal section 25 of the IC module 20 is often made from copper,
when the antenna coil 4 is formed from copper, the connection section 8 of the antenna
coil 4 and the terminal section 25 of the 1C module 20 can be formed from the same

15 metal, increasing the joint performance betWeen the connection section § and the
terminal section 25.
[0102]

As shown in FIG. 12, perforations M can be formed in the antenna sheet 1.

After the inlet has been pinched between the base materials and joined to them, when
20 the base materials are attempted to be peeled from the inlet, stress concentrates in the

perforations M in the antenna sheet 1, whereby the antenna sheet 1 is cut along the

perforations M, and the antenna sheet 1 breaks. Therefore, unauthorized modification

of the data carrier with non-contact type IC can be prevented.

[0103]

25 When using an adhesive material to join the inlet to the base materials, the



15tbrmed freely in accordance with the shape of the IC module to be stored in it, [0106] Base
material openings for storing at least a part of the IC module can be formed in the base materials that
pinch the inlet, at roughly the same position as the opening in the antenna sheet. Consequently, when
pinching the inlet between the base 20materials, at Iggst a part of the IC module can be stored in the
base material openings, whereby the thickness of that section can be absorbed by the base materials,
and the inlay ashedecrnadeethimlied in Witedetheranedmstghnesich shaswhe iniBiGli#BgE pihidised between
a pair of base materials and made into a product, a. storing section (an opening or a recess) having 25
roughly the sariet atihibe hestha Aetemia fardt 26nwina foviawedoirernugbdverdam bee ddsprovided in the
base material to be attached to the antenna land 25 side, and the antenna land 25 can be stored in
this storing sectierialA stontegngEetcn fanabehiryroths ndebsshdraviriéprougitiystieisamiéshape a.s the
sealing resin of the IC chip 22 when -iewed from above can be provided in the base material to be
attached to thetoppositectidettioghie Ghrsdnna thnan2Sriddceind terséalingregimoizde IC chip 22 can
be stored in this storing section. With this configuration when the antenna sheet 1 is pinched
between?a pairash beaieomaféhiatbardmmerdei thtooa-prothst tytrel thigiaessref ehigproduct can be
reduced, and the antenna sheet 1 can be more reliably fixed by the pair of base materials. 10[0107]
The joint seclioh0Bétween the antenna connecting land and the antenna land of the module, which are
joined by resistance welding, can be covered with epoxy resin, urethane resin, and the like. This can

increase the reliabilityt Aipesidne tsforantes shigudesesiseinedcabiadion vegibdinesiamel the like, of the

joint section. 15[0108]
antenna connecting land, in only one point in the width direction. This can increase

the connection area between the antenna connecting land and the antenna land.
10 [0105]

The opening in the substrate of the antenna sheet need not be formed.
Furthermore, the position of the opening is not limited to that described in the
embodiment. For example, the opening can be formed along one side of the substrate.
The entire IC module can be stored in the opening. The shape of the opening can be

15  formed freely in accordance with the shape of the IC module to be stored in it.
[01006]

Base material openings for storing at least a part of the IC module can be
formed in the base materials that pinch the inlet, at roughly the same position as the
opening in the antenna sheet. Consequently, when pinching the inlet between the base

20 materials, at least a part of the IC module can be stored in the base material openings,
whereby the thickness of that section can be absorbed by the base materials, and the
inlay can be made thin.

When the antenna sheet 1 shown in FIG. 4B is pinched between a pair of base
materials and made into a product, a storing section (an opening or a recess) having

25 roughly the same shape as the antenna land 25 when viewed from above can be



While the embodiment describes an electronic passport as an example of a data carrier with
non-contact type IC including an inlay, the inlay of the present invention can also be used in, for
example, electronic identification documents and various types of electronically confirmable activity
history documents. 20[0109] When the inlet of thg present invention is applied in, for example a.
card type data carrier with non-contact type IC, such as a commuter pass with an IC or an electronic
money card, thevadednméhsihest neitiding treattdebahiv phevatimmehkdgs sidhaadtbanatenilaof the
commuter pass with an IC, the electronic money card, and the like, 25increasing the reliability of data
communicatidindidd wrerbasinteprodbistiityingief0010] LFsorteBasbiodifaenpening opameeesontact type
information medium (hereinafter abbreviated as 'information medium®) according to a. fourth
embodiment bétie prasbht theemiosheiteSbdhexsilinedasasettlonlthehdpaiindsn viewpdGias is a
perspective view of a booklet 101 including an information medium 110 of this embodiment. The
information niddivmedniosisraffised wiike ey ahimich col tratiiadndioelef ompeosdoeidanenibers 102, which
constitute a front cover and a rear cover of the booklet 101, and an inner bonding sheet 103 that is
bonded td thani@eoladrriberandthasgilivaditgon teikihsHeettin(2 are bosiadedatwbisrstiignizont cover
and the rear cover, enabling the booklet 101 to he used for various purposes such as a savings
passbook. sectigidentally, the information medium 110 can be attached to face of one of the cover
members 102 of the booklet 101. In this case, the information medium 110 is 15preferably attached to
the inner face of the cHViérthie bR ¢thevteocvratentiesbodel memberd 1O conehusithe text
sheets 104), rather than to its outer face. This configuration can protect the information medium 110

from externaltéstisiefesialgand e boiokareductAlheraciviss ehdhinfopdationmisdietncedoasdn be

attached to one of the pages Oof the text sheets 104 of the booklet 101. For example, a predetermined
page of the the antenna sheet 1 can be more reliably fixed by the pair of base materials.

10 [0107]

The joint section between the antenna connecting land and the antenna land of
the module, which are joined by resistance welding, can be covered with epoxy resin,
urethane resin, and the like. This can increase the reliability, vibration resistance,
impact resistance, abrasion resistance, and the like, of the joint section.

15 [0108]

While the embodiment describes an electronic passport as an example of a data
carrier with non-contact type 1C including an inlay, the inlay of the present invention
can also be used in, for example, electronic identification documents and various types
of electronically confirmable activity history documents.

20 [0109]

When the inlet of the present invention is applied in, for example, a card type
data carrier with non-contact type 1C, such as a commuter pass with an IC or an
electronic money card, the antenna sheet including the inlet can prevent breakage of the
antenna coil of the commuter pass with an IC, the electronic money card, and the like,

25  increasing the reliability of data communication and increasing productivity.



text sheets 104 is given a larger area than the other pages, and folded such that its area becomes the
same as the other pages, enabling the information medium 110 to be stored in a space formed by the
folded section. The folded section is sealed by a method such as gluing or stitching. 25[0111] 43
FIG. 14 is a view showing a mold of an IC inlet 111 that constitutes a part of the information medium
110. The IC inlet ill includes an insulating sheet 112, an antenna coil 113 formed on both sides of the
sheet 112, andidA]IC chip 114 attached to the sheet 112. [0112] Various types of resin such as
polyethylene terephthalate (PET) can suitably be used as the material for the sheet 112. The antenna
coil 113 is forrhedrby Enhediodnstich as etching, wire bonding, or printing, using a conductor such as
aluminum or silver. Of these, aluminum is inexpensive, making it preferable when considering the
10manufacturing cost Tore @mtenhiy poihid R rclodeslanattennaisoptbtehgedvided on one face of
the antenna coil 113, and a jumper wire 113B provided on another face. The end of the jumper wire
113B is electrioéyretionevtddito e anteng dolo dputttdnbiedantambafhhotesgrotshavinh pridvided in the
sheet, or by a method such as crimping. [0113] 15The IC chip 114 is electrically connected to the
antenna Zoil b¢31pjaveidirgedr thehiikéraanuigattached to the sheet 112. This enables the IC inlet Il to
transmit and receive data to/from an external data reading device and such like in a. non-contact
manner. [0114] 20FIG1G5 siaxpesspedctionawisie bbaéhidrimatiodimeaiunfdritGatached to a
booklet 101. The information medium 110 is formed by using two sheet-like porous base materials 115
to pinch an I@idem 11 fehthabovban dselow HEHeiEnalamimedme the poatisedagelnbearials 115 are
joined in a single piece by an adhesive 116. [0115]

pinched between one of two cover members 102, which constitute a front cover and a

rear cover of the booklet 101, and an inner bonding sheet 103 that is bonded to that
10 cover member 102. A plurality of text sheets 104 are bound between the front cover
and the rear cover, enabling the booklet 101 to be used for various purposes such as a
savings passbook.
Incidentally, the information medium 110 can be attached to face of one of the
cover members 102 of the booklet 101. In this case, the information medium 110 is
15 preferably attached to the inner face of the cover member 102 (the face where the cover
members 102 touches the text sheets 104), rather than to its outer face. This
configuration can protect the information medium 110 from external collisions against
the booklet 101.
Alternatively, the information medium 110 can be attached to one of the pages
20 of'the text sheets 104 of the booklet 101. For example, a predetermined page of the
text sheets 104 is given a larger area than the other pages, and folded such that its area
becomes the same as the other pages, enabling the information medium 110 to be stored
in a space formed by the folded section. The folded section is sealed by a method such
as gluing or stitching.

25 [0111]



25In consideration of a manufacturing step of the information medium 110 44 described below, the
porous base materials 115 should preferably have thermoplasticity. Specifically, a base material can
be obtained using a resin such as polyethylene, polypropylene, polyvinyl chloride, polyvinylidene
chloride, polystyrene, polyvinyl acetate, polyester, orgg combination of such resins, which is then
subjected to a. process such as mixing with porous particles such as silica, thaming by the addition of
air during kneading, &g dttetchingwoltowaezbynpeidsHing [Simdet tHis thpeccoftdsemateriallithe
commercially available as resin sheet and synthetic paper in which print suitability is given to an inkjet
an offset, andntfeenikgotheséivan be ustd: [0128% 108inladss aheradlvéisigelres lit2praferably
hot-melting. Specifically, adhesives made from various types of thermoplastic resin, such as an
ethylene-vinydrdeetateodobdlymere(Eoandobasidds efithiesteatdridicaadiancpelymbrd Btashdsbised, ethylene
methyl acrylic acid copolymer (EMAA)-based, polyester-based, polyamide-based, polyurethane-based,
and olefin-badwdsheah Idditably be used. 15[0117] A substance that is resistant to chloride ions is
mixed into the adhesive 116, and prevents the peimeati n of chloride ions. That is, the layer that
includesthe &dhedive 116 also functions as a chloride on-resistant layer, which covers the antenna
coil 113 formed on the IC inlet 111 and prevents the chloride ions from contacting the antenna 20coill
113, thereby preventiWgrideseiipeatdmesuckrgl soprdsithy Sucterentibpletive i scennwtsbly bR obtained
by adding an epoxy-based cross-linking agent to an EAA-based aqueous emulsion adhesive, or by
using a gravureedeatde o apph) an dershieceidisiohbadinéssive emblitheilikerasordingrrshed
predetermined coating thickness, etc. [01 [8] 25To form a chloride ion-resistant layer using the
adhesive 1165uskhdgriohne, tered®nding, or printing, using a conductor such as aluminum or silver.

Of these, aluminum is inexpensive, making it preferable when considering the

10 manufacturing cost. The antenna coil 113 includes an antenna loop 113 A provided on
one face of the antenna coil 113, and a jumper wire 113B provided on another face.
The end of the jumper wire 113B is electrically connected to the antenna loop 113A via
a through hole (not shown) provided in the sheet, or by a method such as crimping.
[0113]

15 The IC chip 114 is electrically connected to the antenna coil 113 by welding or
the like, and attached to the sheet 112.  This enables the IC inlet 111 to transmit and
receive data to/from an external data reading device and such like in a non-contact
manner.

[0114]

20 FIG. 15 is a cross-sectional view of an information medium 110 attached to a
booklet 101. The information medium 110 is formed by using two sheet-like porous
base materials 115 to pinch an IC inlet 111 from above and below. The IC inlet 111
and the porous base materials 115 are joined in a single piece by an adhesive 116.
[0115]

25 In consideration of a manufacturing step of the information medium 110



material quality,consideration must also he given to the thickness of the layer formed by the adhesive
116. Tests were carried out to clarify the relationship between these. Methods used in the tests will be
explained. [0119] 5(Test Samples) Using a TESLIN Sheet' (a product manufactured by PPG Industry;
thickness = 380 urn) as porous base materials, an 1Gjnlet having an aluminum antenna coil was
pinched and affixed onto a sheet made from PET. As the adhesive three types of conventional
adhesives weleswided: o0 tEypotebabett attiesile | hh MARPbesed divesitlecopnpdisiivgan
epoxy-based cross-linking agent, and an acrylic-based adhesive 116; the coating thicknesses and
additive quarftitessfivale, wdried nTitesd saniplebiweond useg nrassakvglatsmspyaihvésitadescribed below.
Samples were also created in which each of the adhesives complying with these 15conditions was
applied directiglsoptbiylchinletwitholchiendengdhbenwidmpohbersdoanel rawsrialpodrdntiese samples
were used in a hydrochloride test described below. (Test 1: Salt Water Spray Test) A salt water
spray test wasseetipetgestarcomplianbmatitn 060103781, arfddnés tbsnlssieniedivaduatedsh the
following three stages. 20A: No corrosion whatsoever, B: Partial corrosion, C: Total corrosion and
defective® perfoninancexiTestith: poydvechitidtis Tubtys silica rioiesbsdhiesditionetrmddpertbormed
according to the following procedures.

kneading, and stretching followed by punching. Since this type of base material is

commercially available as resin sheet and synthetic paper in which print suitability is
given to an inkjet, an offset, and the like, these can be used.
[0116]

10 Similarly, the adhesive 116 is preferably hot-melting. Specifically, adhesives
made from various types of thermoplastic resin, such as an ethylene-vinyl acetate
copolymer (EVA)-based, ethylene-acrylic acid copolymer (EAA)-based, ethylene
methyl acrylic acid copolymer (EMAA)-based, polyester-based, polyamide-based,
polyurethane-based, and olefin-based, can suitably be used.

15 [0117]

A substance that is resistant to chloride ions is mixed into the adhesive 116, and
prevents the permeation of chloride ions.  That is, the layer that includes the adhesive
116 also functions as a chloride ion-resistant layer, which covers the antenna coil 113
formed on the IC inlet 111 and prevents the chloride ions from contacting the antenna

20 coil 113, thereby preventing deterioration such as corrosion. Such an adhesive 116 can
easily be obtained by adding an epoxy-based cross-linking agent to an EAA-based
aqueous emulsion adhesive, or by using a gravure coater to apply an acrylic emulsion
adhesive and the like according to a predetermined coating thickness, etc.

[0118]

25 To form a chloride ion-resistant layer using the adhesive 116, in addition to the



25(1) One drop of 2N hydrochloride (HC11) was dropped onto each sample, obtained by 46 applying
each type of adhesive directly to an IC inlet which was then covered from above with a film of PET so
that it did not dry. (2) Each sample was them put into an 80C. oven, and the time taken for the alumin
to melt was measured. Table 1 shows results obtaingd for each sample in Test | and Test 2. [0120]
Table | Adhesive Coating Thickness lest 1 lest 2 EMAA-based thermoplastic adhesive 4 um C 1

minute

10

15

20

25

material quality, consideration must also be given to the thickness of the layer formed
by the adhesive 116. Tests were carried out to clarify the relationship between these.

Methods used in the tests will be explained.

[0119]
(Test Samples)

Using a ‘TESLIN Sheet’ (a product manufactured by PPG Industry; thickness =
380 um) as porous base materials, an IC inlet having an aluminum antenna coil was
pinched and affixed onto a sheet made from PET.

As the adhesive, three types of conventional adhesives were used: an
EMAA-based adhesive, an EMAA-based adhesive containing an epoxy-based
cross-linking agent, and an acrylic-based adhesive 116; the coating thicknesses and
additive quantities were varied. These samples were used in a salt water spray test
described below.

Samples were also created in which each of the adhesives complying with these
conditions was applied directly to the IC inlet without pinching it between porous base
materials, and these samples were used in a hydrochloride test described below.

(Test 1: Salt Water Spray Test)

A salt water spray test was conducted in compliance with ISO10373-1, and the
results were evaluated in the following three stages.

A: No corrosion whatsoever, B: Partial corrosion, C: Total corrosion and defective
performance.
(Tést 2: Hydrochloride Test)

A uniquely set testing method, performed according to the following

procedures.

(1) One drop of 2N hydrochloride (HC1) was dropped onto each sample, obtained by



EMAA-based thermoplastic adhesive8 um C 2 minutes EMAA-based thermoplastic adhesive 12 pill B
4 minutes EMAA-based thermoplastic adhesive -1 epoxy-based cross-linking agent 1% 4 um B 3
minutes EMAA-b-sed thermoplastic adhesive -n epoxy-based cross-linking "gent 5% 4 gui A 10
minutes 3 minutes Acrylic-based thermoplastic adhesive! 4 um

46

applying each type of adhesive directly to an IC inlet, which was then covered from
above with a film of PET so that it did not dry.
(2) Each sample was then put into an 80°C oven, and the time taken for the aluminum

to melt was measured.

5 Table 1 shows results obtained for each sample in Test 1 and Test 2.
[0120]
Table 1
Adhesive Coating Thickness Test 1 Test 2
EMAA-based thermoplastic adhesive 4 um C 1 minute
EMAA-based thermoplastic adhesive 8 um C 2 minutes
EMAA-based thermoplastic adhesive 12 um B 4 minutes
EMAA-based thermoplastic adhesive 4 pm B 3 minutes

+ epoxy-based cross-linking agent 1%

EMAA-based thermoplastic adhesive 4 um A 10 minutes

+ epoxy-based cross-linking agent 5%

Acrylic-based thermoplastic adhesive 4 pm B 3 minutes
Acrylic-based thermoplastic adhesive 8 um A & minutes
[0121%

10 As shown in Table 1, the results of Test 1 and Test 2 indicated a consistently

good correlation.  The samples that were joined using only an EMAA-based
thermoplastic adhesive in the conventional manner could not obtain sufficient durability
against the salt water spray, even when the thickness of the adhesive coating was
increased.

15 [0122]



B Acrylic-based thermoplastic adhesive, 8 um, 1 1 A8 minutes [012 1] 10As shown in Table 1, the
results of Test 1 and Test 2 indicated a consistently good correlation. The samples that were joined
using only an EMAA-based thermoplastic adhesive in the conventional manner could not obtain
sufficient durability against the salt water sprat., evvhgn the thickness of the adhesive coating was
increased. [0122] 47 Tn contrast, when an epoxy-based cross-linking agent is added to the
EMAA-based thermoplastitraihebiveathmwaxdihbsivd besomasnasistahtstodsibtidthéons. Durability was
enhanced by increasing the mixture ratio of the epoxy-based cross-linking agent.
EMAA-based thermoplastic adhesive, the adhesive becomes resistant to chloride ions.
Durability was enhanced by increasing the mixture ratio of the epoxy-based
cross-linking agent.
5 Furthermore, the acrylic-based adhesives had greater durability against salt
water spray than the EMAA-based adhesives, and were resistant to chloride ions.
Their chloride ion resistance was increased by making the coating thicker.
[0123]
The above results indicate that, by adjusting the mixture ratio of a substance
10 that is resistant to chloride ions, or by selecting an adhesive made from a material that 1s
resistant to chloride ions and adjusting its coating thickness, it is possible to form a
chloride ion-resistant layer having a desired resistance to chloride ions.
[0124]
A method of manufacturing the information medium 110 configured as
15  described above will be explained.
Firstly, an antenna coil 113 is made by providing an antenna loop 113A and a
jumper wire 113B on a sheet 112.  An IC chip 114 is connected the antenna coil 113 to
form an IC inlet 111.  Up to this point, the method is similar to a conventional method
for manufacturing an IC inlet.
20 [0125]
As shown in FIG. 16, to achieve a good joint between the IC inlet 111 and
porous base materials 115, the periphery of the sheet 112 is cut away; in addition, a

region of the sheet 112 that is inside the antenna loop 113A is removed, forming a

through hole 112A which penetrates in the thickness direction of the sheet 112.



Furthermore, the acrylic-based adhesives had greater durability against salt water spray than the EN
AA-based adhesives, and were resistant to chloride ions. Their chloride ion resistance was increased
by making the coating thicker. [0123] The above results indicate that, by adjusting the mixture ratio of
a substance 10that is resistant to chloride ions, or bysgelecting an adhesive made from a material that
is resistant to chloride ions and adjusting its coating thickness, it is possible to form a chloride
ion-resistant layer haVirgtroegireeleddidtanvetio sitarlgddonsd [esizgdp punching mathod of
manufacturing the information medium 110 configured as 15described above will be explained.

Firstly, an antdremefosi 443 is mradesbyhprewdingl @nrdetrermaniasppidBiealnty ddathpeg wigeedt13B on a
sheet 112. An IC chip 114 is connected the antenna coil 113 to foiin an IC inlet Ill Up to this point, the
method is similarterdcoonventionad setholdior sheafaotlningcantiCsinlgte#0fengshroughAslshown in
FIG. 16 to achieve a good joint between the IC inlet 111 and porous base materials 115, the periphery
of the sheet 1 2é¢zeutawage.in addition, a region of the sheet 112 that is inside the antenna loop 113A
is removed, forming a through hole 112A which penetrates in the thickness direction of the sheet 112.
48 The tihPddgh hole 112A can be suitably formed using a punching mold. Therefore, even in
cases such as when IC inlets are mass-produced by forming a great many antenna coils on a single
large sheet, punching’éftatsigsrd tgredti evary/algrodghihoreshithbe easipmadetsei2 e sizewith regard
to achieving a good joint with the porous base materials, the size of the through hole 112A is
preferably sethsubhotrgit bleéedrighh\os arsfosdsewstioncdrthaigbaaligeinter seetintpthiertickagesalivection of

the through hole 112A occupies 60% or more of the region enclosed within the innermost antenna of
the antenna lodgriagmantiththickness direction of the through hole 112A occupies 60% or more of

the region enclosed within the innermost antenna of the antenna loop 113A.  With

10 regard to the same point, the area of the sheet 112 is preferably set at not less than 3%

and less than 20% of the area of the porous base material 115 it is joined to.
[0127]

One face of each of the two po’rous base materials 115 formed with a desired
size 1s coated with an adhesive 116 which has been made resistant to chloride ions in the

15  manner described above. The faces coated with the adhesive 116 are arranged
opposite the IC inlet 111, which is then pinched and pressed by the porous base
materials 115 from’ above and below. In this manner, a chloride ion-resistant layer
including the adhesive 116 is formed such as to cover the antenna coil 113.

[0128]

20 When the porous base materials 115 are made from thermoplastic resin, if heat
1s applied at the same time as applying pressure, the porous base materials 115 soften
and deform, whereby projections and recesses on the surface of the IC inlet 111 due to
the IC chip 114 and the like are absorbed by the porous base materials 115.  As a result,

an information medium 110 having flat top and bottom faces can be obtained.



10regard to the same point, the area of the sheet 112 is preferably set at not less than 3% and less
than 20% of the area of the porous base material 115 it is joined to. [0127] One face of each of
the two porous base materials 115 formed with a desired size is coated with an adhesive 116 which
has been made resistant to chloride ions in the 15magner described above. The faces coated with the
adhesive 116 are arranged opposite the IC inlet 111, which is then pinched and pressed by the porous
base materials 115 frdrraboveandisthod ofinthisi fagnneg @ dblerdkaiuhthedistagrrdyarsinclading the
adhesive 116 is formed such as to cover the antenna coil 113. [0128] 20When the porous base
materials 115harebmade dross, therchoplabtcresiedfusant, iappliegiat tHspress.time as applying
pressure, the porous base materials 115 soften and deform, whereby projections and recesses on the
surface of thédQ%let 11 | due to the IC chip 114 and the like are absorbed by the porous base
materials 115. As a result, an information medium 110 having flat top and bottom faces can be
obtained. 49 A densentiomalbiiethbdlef infarmftion iy iam| C ¢ dhd eotdained s parelns used in the
above process, which can be executed using, for example, a hot press. [0129] As shown in FIG, 15,
the inforfatidetmesdivne fioottherseobtaimed i pinchdd ‘shenbeeditgeshasht 8dverdnehsbehd®? and the
inner bonding sheet 103, and, when these

are all joined in a single piece using an adhesive (not shown), the booklet 101 including

the information medium 110 can be obtained.
The porous base materials 115 that constitute the outer faces of the information
medium 110 have good close attachment to various types of adhesive, and can therefore
10 be excellently joined without problems, even when using a water-based emulsion
adhesive and the like used in conventional booklet joining. Furthermore, since the
outer faces of the information medium 110 are flatly formed without projections and
recesses, the information medium 110 can be attached without spoiling the external
appearance of the booklet 101.
15 [0130]

When joining the cover members 102 to the information medium 110, it is
preferable to use a reaction curing type adhesive with no volume change. When a dry
curing type adhesive with volume change is used, if a part of the information medium
includes projections and recesses, the quantity of adhesive used will increase in the

20  recesses. As aresult, there is greater volume reduction when drying, and there are
cases where the external appearance is spoiled due to a partial collapse of cover
members 102 and the like which overlap the recesses.

As the adhesive with no volume change, it is possible to use, for example, a
two-part mixed type epoxy-based adhesive, a moisture curing type silicon-based

25 adhesive, a one-part curing type urethane-based adhesive, and the like. Various types



are all joined in a single piece using an adhesive (not shown), the booklet 101 including the
information medium 110 can be obtained. The porous base materials 115 that constitute the outer
faces of the information medium 110 have good close attachment to various types of adhesive,and
can therefore 10be excellently joined without problengg, even when using a water-based emulsion
adhesive and the like used in conventional booklet joining. Furthermore, since the outer faces of the
information médiormtittdiresflatlyafoaine anishdLtyshojedtidhsbasml récesdesctheohfestmabiordnedium
110 can be attached without spoiling the external appearance of the booklet 101. 15[0130] When
joining the cop@ymedibbased 0oy thehimformasatib mmiedaim-Ud8dit ipteferablbctovesefi@mmesstion curing
type adhesive with no volume change. When a dry curing tyre adhesive with volume change is used, if
a part of the infonpanonot veotkabn line ideduprbibttiensanca egeskesiitie aibasittyiofradhesive used
vill increase in the 20recesses. As a result, there is greater volume reduction when drying, and there
are cases whergdtmblexternal appearance is spoiled due to a partial collapse of cover members 102
and the like which overlap the recesses. As the adhesive with no volume change, it is possible to use,
fbr example, BDtwd}part mixed type epoxy-based adhesive, a moisture curing type silicon-based
25adhesive, a one-part curing type urethane-based adhesive, and the like. Various types 50 of
hot-melt adhesive cab/siispdxempkd, bwchfastEtith-tredadn BA)Advbbed opbigesttrdiabed,
polyamide-based, polyurethane-based, and olefin-based. Of these adhesives, from the viewpoints of
workability armindharainitity velidrdiiveheypaionedelt adhesive is more preferable. [0131] Using
examples, the information medium 110 and the booklet 101 of this embodiment will be further
explained. (Examples)

1. Creating an IC inlet

10 A PET sheet having a thickness of 38 micrometers (um) was used as the sheet
112.  Aluminum deposition and printing of a mask layer having the same shape as the
antenna coil 113 were performed on both faces of the sheet 112, and pattern etching was
used to form an antenna loop 113A on one face and a jumper wire 113B on the other
face. In addition, the antenna loop 113A and the jumper wire 113B were joined by

15  caulking, and an IC chip 114 was welded to the connection terminal section of the
antenna coil 113.

FIG. 17 shows dimensions of each section of an information medium 110A in
this test.  The outer periphery of the roughly square antenna loop 113A is 80
millimeters (mm) * 48 mm, and its inner periphery is 67 mm * 37 mm.

20 Subsequently, a part of the sheet 112 that is inside the antenna loop 113A was
punched away to form a through hole 112A having a roughly square shape of 65 mm x
35mm. Moreover, leaving an outline that is 2 mm from the outer periphery of the
antenna loop 113A and the IC chip 114, the sheet 112 that was further to the outside
than that was removed by punching. The cross-sectional area orthogonal to the

25 thickness direction of the through hole 112 A thereby becomes approximately 91% of



(Examples) 1. Creating an IC inlet 10A PET sheet having a thickness of 38 micrometers (pm) was
used as the sheet 112. Aluminum deposition and printing of a mask layer having the same shape as
the antenna coil 113 were performed on both faces of the sheet 112, and pattern etching was used to
form an antenna loop 113A on one face and a jumpeyjwire 113B on the other face. In addition,the
antenna loop 113A and the jumper wire 113B were joined by 15caulking, and an 1C chip 114 was
welded to thellworaseatioside thinpepetiorofltherdenanheopdil 143. In thisganerdhews diltensions of
each section of an information medium 110A in this test. The outer periphery of the roughly square
antenna loop ll13paismeadnvtimeters (mm) x 48 mm, and its inner periphery is 67 mm x 37 mm.
20Subsequently, a part of the sheet 112 that is inside the antenna loop 113A was punched away to
form a througl® hlé | 12A having a roughly square shape of 65 mm x 35 mm Moreover, leaving an
outline that is 2 mm from the outer periphery of the antenna loop 113A and the IC chip 114, the sheet
112 that was urtffeenerthe thaiddeuthBasendiatssirdimoved by punching. The cross-sectional area
orthogonal to the 25thickness direction of the through hole 1.12A thereby becomes approximately 91%

of Sithedregion insidé theslpesipisety prodicammendactonl byYIR Grntistiesn Heelknesicinleri) was

produced. [0132] 2. Preparing the Porous Base Materials 5A Teslin sheet (a product manufactured by
PPG industrieeishifskheste3sawin) wathesetbas thte materialb bt the porstisascopiaieadahy 115. An
adhesive, obtained by mixing | part by weight of a soluble epoxy curing agent with 20 parts by weight
of an EMAA-Iisat dopisbbs emeisiohaaehesiver(Xe 1o, aprodibt2h aatfdeiurseEbycCato Rika

Kogyo Corporation), \ as applied to one face of each sheet at an amount of 5g/m2
EMAA-based aqueous emulsion adhesive (AC-3100, a product manufactured by Chuo

Rika Kogyo Corporation), was applied to one face of each sheet at an amount of 5 g/m*
10 (coating thickness: approximately 5 um). After drying, two sheets of 150 mm x 200
mm were cut, obtaining porous base materials 115. At this point in time, the area of
the IC inlet 111 was 15% of the area of the porous base materials 115.
A hole corresponding in size to the lead frame of the IC chip 114 was then
drilled into one of the porous base materials 115, and a hole corresponding in size to the
15  mold of the IC chip 114 was drilled into the other porous base material 115.
[0133]
3. Manufacturing the Information Medium
The IC inlet 111 and the porous base materials 115 wére arranged such thét the
read frame and mold of the IC chip 114 were stored in the holes formed in the
20 respective porous base materials 115. The IC inlet 111 was then laminated by
pinching it from above and below by the porous base materials 115, and temporarily
held by spot heating. |
The porous base materials 115 and the IC inlet 111 that were temporarily held
by spot heating were pinched between two stainless steel plates and subjected to heating

25  and pressurizing to join them completely together, thereby obtaining the information



10 (coating thickness: approximately 5 lam). After drying, two sheets of 150 mm x 200 mm were cut,
obtaining porous base materials 115. At this point in time, the area of the IC inlet 111 was 15% of the
area of the porous base materials 115. A hole corresponding in size to the lead frame of the IC
chip 114 was then drilled into one of the porous basesmaterials 115, and a hole corresponding in size
to the 15mold of the IC chip 114 was drilled into the other porous base material 115. [0133] 3.
Manufacturingntidevinfotvatiod Médaimg and fraesi@anigtchhd@fidnthe poraljsshebes mateialstd 15 were
arranged such that the read frame and mold of the IC chip 114 were stored in the holes formed in the
20respective perows bdsetmatetidn pasaTae CORIEtN 1RCS theesaminifel &Y pirichidg it from above
and below by the porous base materials 115, and temporarily held by spot heating. The porous
base material§ g/ Snandrihe MBirstesing tinisatfiSrecconisarall) keddnidy. spot heating were pinched
between two stainless steel plates and subjected to heating 25and pressurizing to join them
completely toff&thrék, thereby obtaining the information 52 medium 110A. The heating and pressurizing
conditions were adjusted as appropriate between a heater unit temperature of 100C to 160C, pressure
of 5 KgFém.' fo 38 .Kaghiom (afie Beeblsessing time of 15 seconds to 120 seconds. [0134] 54.
Attachment to the Booklet A cloth for book cover (Enviromate fi, a product manufactured by ICU
HolListon) was used dsdiethrfratbeiel forthd bovicomaserieroaRcThisnwiastodd 1He Game size as the
information medium 110A to obtain the cover members 102. A moisture curing hot-melt adhesive
(Esdain 9635Haisbeiuct asarsedastirecnbigrial for the cover members 102, This was cut to the

same size as the information medium 110A to obtain the cover members 102.
A moisture curing hot-melt adhesive (Esdain 9635, a product manufactured by
10 Sekisui Fuller Corp.) was melted with a heat roll coater, and an amount of 20 g/m2 was
applied to the cover members. The outer faces of the porous base materials 115 of the
information medium 110A were affixed to the cover members 102 coated with the
hot-melt adhesive, pressurized with rollers, and thereafter subjected to an aging process.
Subsequently, a plurality of text sheets 104 and one inner bonding sheet 103 are
15  collated, and their centers are stitched using a sewing machine, thereby manufacfuring a
text section with the inner bonding sheet 103 attached to an outermost section. A
water-based emulsion adhesive (SP-2850, a product manufactured by Konishi Corp.)
was then applied at an amount of 20g/m” to the porous base materials 115 on the
opposite side of the information medium 110A to the side affixed to the cover members
20 102, and the porous base materials 115 were affixed to the inner bonding sheet 103.
The book thus obtained is opened and cut to 125 mm x 180 mm, obtaining a booklet
101. That is, the dimensions of the porous base materials 115 shown in FIG. 17 are the
~ dimensions when the booklet 101A is folded.

(Comparative Example)



10Sekisui Fuller Corp.) was melted with a heat roll coater, and an amount of 20 glin® was applied to
the cover members. The outer faces of the porous base materials 115 of the information medium 110A
were affixed to the cover members 102 coated with the hot-melt adhesive, pressurized with rollers,
and thereafter subjected to an aging process. Subseggiently, a plurality of text sheets 104 and one
inner bonding sheet 103 are 15collated, and their centers are stitched using a sewing machine,
thereby manufacturinig a textisectionwitinphe atther gording sheet 0¥ zttactiedsio athosterenost
section. A water-based emulsion adhesive (SP-2850, a product manufactured by Konishi Corp.) was
then applied atcérdrronthof20ai2 the thieqdrthesivasemhaterla Bl $8 0 thienoppositerside of the
information medium 110A to the side affixed to the cover members 20102, and the porous base
materials 115Mheeeossfisast] aoaitredmnethbertinty shedtido®sTAadstiok thukedbtairgidhiglopénéd and cut
to 125 mm x 180 mm, obtaining a booklet 101That is, the dimensions of the porous base materials 115
shown in FIGvaYaarethiendimed§ions Wisangive bookisha 0eApisctyldéthe @vmparativel Example) 53 In a
comparative example, although the IC inlet 111 was made using the same method as in the example,
the size of the througMbwsiey ¢ 2ieWasd® iirh wBGtasheT heachosklseesioadharemorttisgdnesl to the
thickness direction of the through hole 112A was approximately 48% of the region inside the periphery
of the antennzs [beEaBA c 50 ohstiver bk et alanfiravabl st badaeddvod kippesimgdhe same

procedure
[0135]

The front and rear covers of the booklet 101 A of the example manufactured in
the manner described above are formed smoothly, no projections or recesses being

10 generated by the attachment of the information medium 110A. Furthermore, in various
durability evaluation experiments, including storing it in a high temperature and high
moisture énvironment and subjecting it to a bend test, the IC inlet 111 suffered no
deterioration, especially of the antenna coil 113, and thus achieved excellent results.
[0136]

15 When attempting to remove only the IC inlet from the booklet of the
comparative example, in the booklet of the comparative example, it was possible to
separate the IC inlet from the porous base materials and remove it without breaking the
antenna coil. On the other hand, in the booklet 101 A of the example, when attempting
to peeling away the porous base materials 115, sincé the porous base materials 115 are

20 directly and firmly joined together at the through hole 112A with a large area and
around the IC inlet 111, a part of the antenna coil 113 and the porous base materials 115
was broken, and the IC inlet 111 could not be removed in a usable state.

[0137]
According to the information medium 110 of this embodiment, when the IC

25 inlet 111 is pinched between the porous base materials 115, which have been coated



as the example, to obtain a booklet having roughly the same external appearance. [0135] The front
and rear covers of the booklet 101A of the example manufactured in the manner described above are
formed smoothly, no projections or recesses being 10generated by the attachment of the information
medium 110A. Furthermore in various durability evalgiation experiments, including storing it in a high
temperature and high moisture environment and subjecting it to a bend test, the IC inlet 111 suffered
no deterioratisith ébpekiatigofcneeaistenirlbeii el B aadivioatifdien exesime rmsets: [0136]
15When attempting to remove only the IC inlet from the booklet of the comparative example, in the
booklet of theldensaretivesisiannlslecritsvasrdssibleatd e eparatberrpteaninfet fldm itdudare schase
materials and remove it without breaking the antenna cod. On the other hand, in the booklet 101A of
the example,anisenedaepmptiny wpdslingagayithe Fdtoud bisbomatsaanenshsinderthatioorous base
materials 115 are 20directly and firmly joined together at the through hole 112A with a large area and
around the Qnigdemld paredicheddate Anakisil c%i@“iaiﬁdqwbarbwa%hﬁ&%@ﬂbem@%roken,
and the IC inlet 111 could not be removed in a usable state. [0137] According to the
informatidon nseditheinner bpiisaniisstirfid arcwirasnisd fomtimebineths pipHacrpdtvéei¢he porous
base materials 115which have been coated 54 with the chloride ion-resistant adhesive 116, and
joined to therfcting siwglé pidrachy disrigeatsn widieantape cilibimiscescRlicald toesveicthe antenna
coil 113 including the antenna loop 113A and the jumper wire 113B. Therethre, even when the
information mewiigiere1ovienarleh gy t6farpusideenibride iRY AR pdreakiste seNdEIERHREMbers 102
and the inner bonding sheet 103 are prevented from reaching the antenna coil 113 and acting upon it
whereby deteigsragiapromiplésheteriricie infor diciemsdypiapehtsd WiHebisb e laDBHxWREA the
inthnnation medium is applied in a booklet, a configuration can be accomplished where the information
medium funchidrstimgPsigttireliability for a long time period. 10[0138]

10 [013§]

Furthermore, since the IC inlet 111 is pinched from above and below by the
porous base materials 115, projections and recesses due to the IC chip 114 and the like
are absorbed by the porous base materials 115, whereby the information medium can be
configured with smooth top and bottom faces. As a result, even when the information

15  medium 110 is applied in a booklet, the external appearance is not spoiled.
- [0139]

Moreover, since the through hole 112A is provided in the sheet 112 of the IC
inlet 111, at the point of the through hole 112A, the porous base materials 115 are firmly
affixed by the adhesive 116 without the sheet 112 in between them. Therefore, the

20 entire information medium 110 can be stably joined. In addition, it is difficult to
remove only the IC inlet for purposes of counterfeiting and such like, whereby security
can be increased.

[0140]
While preferred embodiments of the invention have been described above, the

25  technical field of the invention is not limited to these embodiments, and can be modified



Furthermore, since the IC inlet 111 is pinched from above and below by the porous base materials
115, projections and recesses due to the IC chip 114 and the like are absorbed by the porous base
materials 115, whereby the information medium can be configured with smooth top and bottom faces.
As a result, even when the infoiuiation 15medium 11£kis applied in a booklet, the external appearance
is not spoiled. [0139] Moreover, since the through hole 112A is provided in the sheet 112 of the
IC inlet Ill, atthepoistodthethauglstwolong M the Poidas wase vhihedapsent Biseatiimly affixed by
the adhesive 116 without the sheet 112 in between them. Therefore, the 70entire information medium
110 can be stéb#y Joined. In addition, it is difficult to remove only the IC inlet for purposes of'
counterfeiting and such like, whereby security can be increased. [0140] While preferred embodiments

of the invention havefseenaesicsibbd arsheo files gslindiaatisiarayd evitiotradapaniher ¢rdw the spirit

or scope of the present invention. [0141] For example, while each of the embodiments describes an
example wheréhgisevadheshehiorlisiensteaiontie sichend ctiva ehibiite larerssistasierdyed can instead
be 5formed using a chloride ion -resistant substance other than the adhesive 116, such as, for

example; an &poxt basecdddiTide iopngisteaseulbendslothde o thsisthasiey & Gat Yeafofied on the

IC inlet 111 by a method such as coating, or it can be formed on the faces of the porous base
example, an epoxy-based resin.

In this case, the chloride ion-resistant layer can be formed on the IC inlet 111
by a method such as coating, or it can be formed on th¢ faces of the porous base
materials 115 that will be joined to the IC inlet 111.  In the latter case, a chloride

10 ion-resistant layer and an adhesive can be formed on the surfaces of the porous base
materials using a printing device and the like that is capable of multi-color printing,
enabling the two layers to be formed efficiently without greatly modifying the process.
[0142] |

The through hole formed in the sheet 112 is not limited to the single hole

15  described in the embodiments. For example, a plurality of through holes 112B and
112C can be provided, as in the modifications shown in FIG. 18A and FIG. 18B. This
configuration achieves a plurality of dispersed points where the porous base materials
are firmly joined together, obtaining a highly secure information medium which is more
difficult to peel off.

20 [0143]

While each of the embodiments describes an example of an information
medium wherein an IC inlet is pinched between porous base materials, the information
medium can be configured without providing porous base materials, and with a chloride
ion-resistant layer formed directly on the IC inlet. While such an information medium

25 is slightly less smooth than one that includes porous base materials, it can be applied in



materials 115 that will be joined to the IC inlet 111. In the latter case, a chloride 10ion-resistant layer
and an adhesive can be formed on the surfaces of the porous base materials using a printing device
and the like that capable of multi-color printing, enabling the two layers to be formed efficiently without
greatly modifying the process. [0142] The through haojg formed in the sheet 112 is not limited to the
single hole ISdescribed in the embodiments. For example, a plurality of through holes 1123 and kI2C
can be providebyaddhbthenpodificatiosd eshioganndi iy oniwdniGit 8BhT hiendenfigurativheachieves a
plurality of dispersed points where the porous base materials are firmly joined together, obtaining a
highly securedirddhanarenbodiding whvieh islhtlore diifficuds toopabloff. Ofotd3] cteriomfisifecddleh of the
embodiments describes an example of an information medium wherein an IC inlet is pinched between
porous base anggenaksitradrdormationimedimaddhebaloontigoradadithiout prioviding therous base
materials, and with a chloride ion-resistant layer tbrined directly on the IC inlet. While such an
information niwikiet kv slighondéissespavoth than one that includes porous base materials, it can be
applied in 56 a. booklet by appropriately selecting an adhesive for joining it to the front cover member
and the idner[Bbftling sheet. It then becomes possible to suppress deterioration of the antenna coil
and ensure the functions of the information medium, while using the booldet over a long time period.
5[0144] The fourth embedimehtadséiibent dsevrebedntse applibd dnndisd onansfahe dirgiaditkle third
embodiments. For example, the antenna coil 4 of the first to the third embodiments can be covered
with the adhesiveerthgdieamfodimeettie chioriekaipplycdisrienagepditios foufttstembsdinient.

10Furthermore, an adhesive that is not resistant to chloride ions can be applied to
embodiments can be covered with the adhesive 116 that forms the chloride ion-resistant

layer of the fourth embodiment.
10 Furthermore, an adhesive that is not resistant to chloride ions can be applied to
| the antenna coil 4, and this adhesive can then be covered with a chloride ion-resistant
layer.
[0145]
In the fourth embodiment described above, sheet-like porous base materials 115
15 that pinch the antenna coil 113 such as to cover it can be provided on the entirety of
both faces of the sheet 112, and the adhesive 116 which constitutes a chloride
ion-resistant layer can be formed on faces of the porous base materials 115 thaf oppose
the sheet 112.  This enables the chloride ion-resistant to be easily formed; in addition,
both faces of the non-contact type information medium 110 can be made flat, and, when
20  the information medium 110 is attached to a booklet, projections and recesses are less
likely to be generated on the page it is attached to.
[0146]
As described in the fourth embodiment, when the porous base materials 115 are
affixed by the adhesive 116 to the sheet 112, since the adhesive 116 is resistant to

25  chloride ions, it functions as a chloride ion-resistant layer.  This makes it possible to



the antenna coil 4, and this adhesive can then be covered with a chloride ion-resistant layer. [0145] In
the fourth embodiment described above, sheet-like porous base materials 115 15that pinch the
antenna coil 113 such as to cover it can be provided on the entirety of both faces of the sheet 112, and
the adhesive 116 which constitutes a chloride ion-registant layer can be formed on faces of the porous
base materials 115 that oppose the sheet 112. This enables the chloride ion-resistant to be easily
formed, in additibrhbefrfiteioniais aonoonridhepainfonaasiefixeditharrrousdisse made flat, and,
when 20the information medium 110 is attached to a booklet, projections and recesses are less likely
to be generatadtomthdlsagy itnerentaeh St wapoiaslmsdéseret in the fourth embodiment, when the
porous base materials 115 are affixed by the adhesive 116 to the sheet 112, since the adhesive 116 is
resistant to 2BHldtide ions, it functions as a chloride ion-resistant layer. This makes it possible to 57
form the chloride ion-resistant layer at the same time a.s affixing the porous base materials, thereby
increasing the manufBetthérgstiicedeseribadin the fonythephrsheney. dbechpdd 18 ihelvdasth
embodiment, the sheet 112 includes a through hole 112A penetrating the thickness direction of the
sheet 112, arnbrehatpbedubl BAsecnsseiid sherbigkaqgeinigdicheltHiosbprhblé. rd AbgitRuisthe sheet
112 in between, whereby the porous base materials 115 are joined together directly at the through

hole. Therefdrasamafssrded Pagre intredialshetbreaghdew]eihblareotidily shert $bEuriBetEsehe

increased. 10[0148]
whereby the porous base materials 115 are joined together directly at the through hole.

Therefore, the porous base materials 115 can be joined more firmly, and security can be
increased.
10 [0148]

Furthermore, as described in the fourth embodiment, the cross-sectional area in
the direction that orthogonally intersects the axis line of the through hole 112A is given
a value of not less than 60% of the area of the region inside the loop of the antenna coil
113; also, the area of the sheet 112 at the time of joining it to the porous base materials

15 115 is not less than 3% and less than 20% of the area of the porous base materials 115,
whereby the porous base materials 115 can be more firmly joined.
[0149]

Furthermore, as described in the fourth embodiment, since the antenna coil 113

includes aluminum, it can be formed inexpensively and reliably.
20 [0150]

Furthermore, as described in the fourth embodiment, by applying the
non-contact type information medium 110 in the booklet 101, the antenna coil 113 of
the non-contact type information medium 110 attached to the booklet 101 is less likely
to deteriorate, and can be used stably for a long period of time.

25 [0151]



Furthermore, as described in the fourth embodiment, the cross-sectional area in the direction that
orthogonally intersects the is line of the through hole 112A is given a value of not less than 60% of the
area of the region inside the loop of the antenna coil 113; also, the area of the sheet 112 at the time of
joining it to the porous base materials 115 is not lesssthan 3% and less than 20% of the area of the
porous base materials 115, whereby the porous base materials 115 can be more thinly joined. [0149]
Furthermore, as desd¥ibie thetherfduribedibodiresstisincectiie wheen e €6l1cB1% ihkhudes aluminum, it
can be formed inexpensively and reliably 20[0150] Furthermore, as described in the fourth
embodimentcbystippiping chioridnicontsttappeeisformatiopdrmediumta covier the dekhst aol ] tRe
antenna coil 113 of the non-contact type information medium 110 attached to the booklet 101 is less
likely to detetlosatencidndtati heaiske istabljolor aflonexpemid iof aidisiopsfoasiptes! of a While the fourth
embodiment describes a ease where the adhesive 116 constituting a chloride ion-resistant layer is
formed such @daddsovargsestieiiazcsoiviate:-thissignidetienitatibe tthedinventdi ForEkanple, in
addition to or instead of a chloride on-resistant layer, a water-resistant layer can be thrmed such as to
cover the antrignesitil 133. As the material for a water-resistant layer, it is possible to use rubber latex
such is natural rubber latex and styrene butadiene copolymer latex, vinyl chloride-vinyl acetate-based
resin, polyester-basetis8sim pejalrithamaibasesisteditayer, ¥ (Friuwphteyiicsasdbeekifesgerhas
(meta)acrylate-styrene acid/alkyl ester, (meta)acrylic 10acid/alkyl ester copolymer, or an epoxy-based
resin, etc. Indas@tayablichbilitla{o182] styrenaypiad! prgrmekimieid dcsroduidt Byaislay @ Yase material
such as paper to pinch 15an IC module, the present invention can be applied in an antenna sheet, a
transponder, adiaisKdascanesthenikEcifiibAsearomieoler peagcratfiA resin,

a (meta)acrylic-based resin such as (meta)acrylate-styrene acid/alkyl ester, (meta)acrylic

10 acid/alkyl ester copolymer, or an epoxy-based resin, etc.

Industrial applicability
[0152]
When manufacturing a product by using a base material such as paper to pinch
15 an IC module, the present invention can be applied in an antenna sheet, a transponder, a

booklet, and the like, which can make the product thin.



59 CLAIMS 1. An antenna sheet comprising: a flexible substrate; and an antenna coil that is
connected to a terminal section of an external IC module 5including an IC chip and is arfafigedion said
substrate; a storing section that stores at least a part of said IC module being formed on said
substrate wherein said antenna coil is formed in a film shape, and the width of a roughly-
rectangular-shaped connection section of said anterda coil to be connected to said 10terminal section
is larger than the width of said antenna coil; and a pair of said connection sections are arranged
opposing eachlath¥Sat portions pinching said storing section in said substrate, and wherein said
connection sections are part of said antenna coil and are formed at the both ends of said antenna coil.
15 2. The antbnAa shiganasbertipegraigiagn 1, further comprising: reinforcing sections that
reinforce the connection sections, and are formed on a face on an opposite side to the face where the
antenna coil is formadlexilsrsapsraeHte with the formation regions of the connection sections. 20 3.

The antenna sheet according to claim 1, including a chloride ion-resistant layer formed such as to
cover said antenna apjantgona coil that is connected to a terminal section of an external IC module

5  including an IC chip and is arranged on said substrate;

a storing section that stores at least a part of said IC module being formed on
said substrate

wherein said antenna coil is formed in a film shape, and the width of a roughly-
rectangular-shaped connection section of said antenna coil to be connected to said

10  terminal section is larger than the width of said antenna coil; and

a pair of said connection sections are arranged opposing each other at portions
pinching said storing section in said substrate, and

wherein said connection sections are part of said antenna coil and are formed at

the both ends of said antenna coil.

15
2. The antenna sheet according to claim 1, further comprising:
reinforcing sections that reinforce the connection sections, and are formed on a
face on an opposite side to the face where the antenna coil is formed, in correspondence
with the formation regions of the connection sections.
20

3. The antenna sheet according to claim 1, including a chloride ion-resistant layer

formed such as to cover said antenna coil.




4. The antenna sheet according to claim 1, including a water-resistant layer formed such as to cover
said antenna coil. 5. The antenna sheet according to claim 1, wherein the widths of said/€dinection
5sections are smaller or similar to the width of said terminal section. 6. The antenna sheet according to
claim 1, wherein said terminal section and said connection sections are connected such that they
overlap in a direction linking said opposing connecti®? sections, and the length of said connection
sections is larger than 10the length of a region where said terminal section and said connection
section overlap The Phicairachert sprsatinecorairignd, cpahrdingmuasH Qi fionsdaxrs ivgvided in said
substrate and in said connection sections. 158. The antenna sheet according to claim 1, wherein a
through hole shelt @fe‘iﬁ’ét@é(@sﬁ%@ié@%ﬁﬁé%@is formed in a region of said substrate where said antenna
coil is not formed. 9. The antenna sheet according to claim 1, wherein said connection sections of
said antenna sheet are welded to said terminal section of said IC module at a plurality of 20points.

10. A transponder comprising: an antenna sheet including a flexible substrate, and an antenna coll
that is conneéteﬁ%%@%iﬁ%%@éﬁ@ﬁ%ﬁ eeigtHamEcHRdiR Rt g A e0RR%Yhd is MCal.P 61
arranged on said substrate, a storing section that stores at least a part, of said IC module being formed
on said SubstieadorIaFme FeaRIBIRaRiRAg Wi oS GRS ection: said IC module being
fixed to said antenna sheet, and 5said antenna sheet being connected to said terminal section of said
IC module,

6. The antenna sheet according to claim 1, wherein said terminal section and said
connection sections are connected such that they overlap in a direction linking said
opposing connection sections, and the length of said connection sections is larger than

10  the length of a region where said terminal section and said connection section overlap.

7. The antenna sheet according to claim 1, wherein slit holes are provided in said

substrate and in said connection sections.

15 8. The antenna sheet according to claim 1, wherein a through hole that penetrates said

substrate is formed in a region of said substrate where said antenna coil is not formed.

9. The antenna sheet according to claim 1, wherein said connection sections of said
antenna sheet are welded to said terminal section of said IC module at a plurality of

20  points.

10. A transponder comprising:
an antenna sheet including a flexible substrate, and an antenna coil that is

connected to a terminal section of an external IC module including an IC chip and is




wherein said antenna coil is formed in a film shape, and the width of a roughlyrectangular-shaped
connection section of said antenna coil to be connected to said terminal section is larger than'the width
of said antenna coil; and a pair of said connection sections are arranged opposing each other at
portions 10pinching said storing section in said substrate, and wherein said connection sections
are part of said antenna coil and are formed at the bdth ends of said antenna coil. ~ 11. The

transponder according to claim 10, including a pair of base materials that 15pinch said antenna sheet
and said I1C nodoied op sTidesehatigio RdbpaRE opeliing thatigivre ot et pbssdhataedblpening for
storing at least a part of said IC module is provided in at least one of said pair of base materials. 20
13. The transpeingderaeebedingids erairataiangherein a through bole is formed in said antenna sheet,
and said pair of base materials are joined via said through hole. ivIC S L. P 62 14. The transponder
according to claim 11a1d€liendyla EsledingAaAal jbinaads Eraceabieatienst one of said pair of base
materials.  15. The transponder according to claim 11, wherein said pair of base materials are
5porous or have a fiteu shedelr deing fixgdderaidasrsprgitiget: a0dn antenna sheet including a
flexible substrate, and an antenna coil that is connected to a terminal section of an external IC module
including®an IC chipstihastamsy rhagdrvg samretipd tsaidaming sstiesrinalslorawdtivast a part of

said IC module . . _
wherein said antenna coil is formed in a film shape, and the width of a roughly-

rectangular-shaped connection section of said antenna coil to be connected to said
terminal section is larger than the width of said antenna coil; and
a pair of said connection sections are arranged opposing each other at portions
10 pinching said storing section in said substrate, and
wherein said connection sections are part of said antenna coil and are formed

at the both ends of said antenna coil.

11. The transponder according to claim 10, including a pair of base materials that

15  pinch said antenna sheet and said IC module.

12. The transponder according to claim 11, wherein a base material opening for
storing at least a part of said IC module is provided in at least one of said pair of base
materials.

20
13. The transponder according to claim 11, wherein a through hole is formed in said

antenna sheet, and said pair of base materials are joined via said through hole.




being formed on said substrate; an IC module including an IC chip and a terminal section; and a pair of
base materials that pinch said antenna sheet and said IC module; said IC module being fiXeel.td"said
antenna sheet, and 15said antenna sheet being connected to said terminal section of said IC module,
wherein said antenna coil is formed in a film shape, and the width of a roughlyrectangular-shaped
connection section of said antenna coil to be connedtéd to said terminal section is larger than the width
of said antenna coil; and a pair of said connection sections are arranged opposing each other at
portions 20pirdhinystrisoridry secaidinmiesidisubbtiatduding a COVWPé‘?ﬁigldi@ IRECtSA sections
are part of said antenna coil and are formed at the both ends of said antenna coil.

of at least one of said pair of base materials.

15. The transponder according to claim 11, wherein said pair of base materials are

5  porous or have a fibrous structure.

16. A booklet comprising:
an antenna sheet including a flexible substrate, and an antenna coil that is
connected to a terminal section of an external IC module including an IC chip and is
10 arranged on said substrate, a storing section that stores at least a part of said IC module
being formed on said substrate;
an IC module including an IC chip and a terminal section; and
a pair of base materials that pinch said antenna sheet and said IC module;
said IC module being fixed to said antenna sheet, and
15 said antenna sheet being connected to said terminal section of said IC module,
wherein said antenna coil is formed in a film shape, and the width of a roughly-
rectangular-shaped connection section of said antenna coil to be connected to said
terminal section is larger than the width of said antenna coil; and
a pair of said connection sections are arranged opposing each other at portions
20  pinching said storing section in said substrate, and
wherein said connection sections are part of said antenna coil and are formed at

the both ends of said antenna coil.




