1 DESCRIPTION TRANSPONDER AND BOOK FORM 5[0001] The present invention relates to a
transponder and a booklet. Priority is claimed on Japanese Patent Application No. 2008-041134,
filed February 22, 2008, 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 wirb-wound antenna coil on a substrate and
connecting it to an IC module to form a non- 15contact type communication unit which performs data
communications with an external reading/writingy geriggp(ggnsee 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 20characteristics of such non-contact IC cards, IC tags,
and the like in a booklet, such as a pass%frt and a savings passbook, it is proposed to form a

non-contact type information mediurﬁ%‘f) ﬁ?c@hﬁ@%%'f@l IBOR N 4MRtenna 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

5 [0001]
The present invention relates to a transponder and a booklet.
Priority is claimed on Japanese Patent Application No. 2008-041134, filed
February 22, 2008, 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 substrate and connecting it to an IC module to form a non-
15  contact type communication unit which pefforms 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
20  characteristics of 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
25  thereof.

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



25thereof Since such a booklet enables electronic data to he entered to the IC inlet 2 and printed,
enhanced security characteristics and the like can be achieved. [0004] Patent Document 2 discloses
one example of a booklet such as that described above. In this booklet, a non-contact type information
medium is 5 bonded to an inner face of a back coveg of the booklet. The non-contact type information
medium is copfigured such that, on a top-face side of a first base-material sheet, a second

base-mateff BHBE I SORRSH Spewiry Shasastersiisrantthodie sambrehiovestm a recess, an IC chip

and an anr:f(&r&a coil attached thereto are provided in this recess, and an adhesive layer is provided on
a 10bottom ¥4 side of the first base-material sheet. Patent Document I: Japanese Patent No.
3721520 Patent Document 2: Japanese Patent Application, First Publication No. 2002-42068
15DISCLOSURE GRS Poqumsdt RyNseErseiins eraamerisinpliet mishasghgboos]  However,
in the conv%r%gqnal technolog‘)alI described above, when bonding an insulating base material and the like
to an inlet AFSFRFCAPIE Em ol ki bepkighuAienairatpetfineia fnaetior meHigmrisntenna coil, the
bonded base material swells due to die thickness of a sealing resin section where an IC chip is sealed.
Accoréingl??’é@eéﬁ&ﬁﬂ innerdase ohabaskvenababisiagdder. a Bheaamacontaci2ipeluding an opening
42h corresponding, to a sealing resin section 23 is bonded to an inlet 30 including an IC module 20
mounted ofarsHaRmediwas configheed suehthetrenin tachess sBlisaftaitstand exposed in the

opening 4%h of the base
ase-material sheet, a second 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 layer is provided on a
10 bottom-face side of the first base-material sheet.
Patent Document 1: Japanese Patent No. 3721520

Patent Document 2: Japanese Patent Application, First Publication No.

2002-42068

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

However, in the conventional technology described above, when bonding

an insulating base material and the like to an inlet wherein an IC module is

20  mounted on an antenna sheet including an antenna coil, the bonded base material
swells due to the thickness of a sealing resin section where an IC chip is sealed.
Accordingly, as shown in FIG. 20, in a conventional inlay 400, a base material 42
including an opening 42h corresponding to a sealing resin section 23 is bonded to
an inlet 30 including an IC module 20 mounted on an antenna sheet 1, and the

25  sealing resin section 23 is stored and exposed in the opening 42h of the base



3 material 42. [0006] When a gap D forms between the sealing resin section 23 and the inside face
of the opening 42h, there is a problem that a part of the wiring or the like of 5 the inlet 30 is exposed in
the opening 42h, and static electricity intrudes. When static electricity intrudes into a part of the wiring
of the inlet 30, there is a danger of adversely affectidg the IC module 20. To prevent formation of such
a gap D, itrhsa ogﬁi%%red to use a material that is flexible and pliable as the base material 42, make the
outer shape ofthe opening 42h smaller than the outer shape of the sealing resin section 23, and
press thejs(?t{éﬁg resin section 23 into the opening 42h. [0007] However, while this can prevent
generationo gap D, there is a danger that, in pressing the sealing resin section 23 into the
opening 42h, the rnal forc will break the 1IC module 20. Also, when the sealing resin section 23
is pressed into th%ﬂiﬁ&%ﬁ,g%ﬁbﬁ%‘bgﬁs iLFAB $5SLOR A AR BedniYSesin section 23,

and there is a danger that exgérnaéﬂforce during a stamp test and the like will break the IC module 20.
Therefore S BrE & S8 BB S&th g%edl%ﬂ@é#@e A LRI VBB SRR #f the opening 42h,

the ouyter shape, of Iée opening,42h must be made larger than the quter shape of the sealing resin
secti(;érﬁ 23. ]i%l?ﬁé 8 %@l‘fﬁ%ﬁlﬂ CIE R ﬁﬁf%ﬁ@qﬁﬁﬁﬁy[m@urtMre, since the
inlay 400 is required to.have a flat.outer surfage, it 4 .

iniay '3th ue*!{ecqrtxcfcy }/ntrucfes myo a palf't og Slel wiring of the inlet 30, there is a danger

of adversely affecting the IC module 20.
To prevent formation of such a gap D, it is considered to use a material
that is flexible and pliable as the base material 42, make the outer shape of the
10  opening 42h smaller than the outer shape of the sealing resin section 23, and press
the sealing resin section 23 into the opening 42h.
[0007]
However, while this can prevent generation of the gap D, there is a danger
that, in pressing the sealing resin section 23 into the opening 42h, the external force
15 will break the IC module 20.  Also, when the sealing resin section 23 is pressed
into the opening 42h, a part of the base material 42 rises onto the sealing resin
section 23, and there is a danger that external force during a stamp test and the like
will break the IC module 20.
Therefore, to store and expose the sealing resin section 23 of the IC
20  module 20 in the opening 42h, the outer shape of the opening 42h must be made
larger than the outer shape of the sealing resin section 23. This makes it difficult
to prevent generation of the gap D.
[0008]
Furthermore, since the inlay 400 is required to have a flat outer surface, it

25  issubjected to a flatness test such as a ball-pen test. If a catch is generated at the



gap D, or if a step g forms between an outer surface 42a of the base material 42 and an outer face
20a of the IC module 20, there are cases where the inlay 400 cannot satisfy the standard for passing
the test. [0009] 5Furthermore, many conventional booklets such as that described above are made
using paper and the like. Since chloride ions, water, 4nd the like can easily permeate through paper,

permeation gfspHC Qﬁflgsgé@ forRIRel leads tg deteriorgtion égf? antenna a %the like of the
bonded non-contact type infccgrﬁa%gn mge’l%%nm. A?s}ﬁgl}ggﬁé,c%h%éar%?g gﬁ%@%@?ﬁevc e durability
of 10 the noprGRRAS]YBBJPAR(© IWR, Jeading to problems such as a possibility of a decline
in the performance of the non-contac%%@el%g’rr{ﬁg ﬁ)%gem% ﬁfﬂﬁ%ﬁﬁlﬁé‘@%ﬁi& f&H8hg used. [0010]
Accordinglys#4ig,ye ian ' X in an inlay with cover, and a 15data carrier with non-contact
type IC, that caﬁyl prevent ir#?t?ggc?n C%‘H1 éaggg ’éﬁset(:tricity and satisfy the demand for flat outer surfaces.
Means for ngb(jgp the Problem [0011] 20To solve the problems mentioned above, a transponder of the
present invention includes an inlet including an antenna sheet, which includes an antenna coil on a
flexiblesfirst base matgrial, A module connected to the antenna coil, and a second base

OF Ty DO S TR REER S e dche o

material, which has an opening for exposing at least a p 3RWSrIEd to the inlet,

The transpereies (RGeS | matgrial haying.electrical insulation being provided between the
IC module and an in%%lei gciéq %g%gﬁg%ent%élp fo?% © l%ﬁ’h"‘fﬁ@tﬁﬁig‘lﬁg a0 £45hen the outer
shape of thgLReHBHRIPSH outer shape, of the section of the IC module that is exposed in
the openingﬁ, 5 generatinlgé’agég%&gv%@g#%ﬁg ?nss‘i%% SEHRE SRS g RtC module, the
insulating sg&@%ﬁ%ﬁr@tﬁggﬂéﬁé ' gﬁp. Therefore, it is possible to prevent externally generated
static electricity from infiltrating twroug{ijwi t |seglél|{oe, ﬂféﬁg%bf B&g\gelh%ﬁﬁo&?gﬁﬁw generated static

electricity fraf.aavesach-affecting th odule. .Moreaver, even when exposed.to a
e e R Rt S R T ——

high-temperature environment or 10medical solutions, the sealngcmg?e 5

externol SUBRIARSRSLANE 5 KGNS IOBHERY IR U0 SEIReLsYPIanses ayeh as water rom

adversely affecting the IC module.

of a decline in the performance of the non-contact type information medium while

the booklet is being used.
[0010]
Accordingly, this invention provides an inlay, an inlay with cover, and a
15 data carrier with non-contact type IC, that can prevent infiltration of static

electricity and satisfy the demand for flat outer surfaces.

Means for Solving the Problem

[0011]

20 To solve the problems mentioned above, a transponder of the present
invention includes an inlet including an antenna sheet, which includes an antenna
coil on a flexible first base material, and an IC module connected to the antenna
coil, and a second base material, which has an opening for exposing at least a part
of the IC module and is bonded to the inlet. The transponder includes a sealing

25  material having electrical insulation being provided between the IC module and an



Since the gap between the inside face of the opening and the IC module exposed in the opening is
filled in using the sealing material, a catch at the gap 15during a flatness test such as a ball pen test
can be prevented, making it possible to enhance the flatness and smoothness of the outer surface of
the transponder. [0013] The sealing material of the thansponder according to the present invention is
arranged s dgsfatgec&vt%%tge outer surface of the IC module exposed in the 20 opening, and is
formed such that an outel SUTTACERof the second base material and an outer surface of the sealing
material arﬁﬂﬁqa inuous and roughly flat. [0014] With this configuration, even if a step is
generated between the outer surface of the second base material and the outer surface of the IC
module exposed ng&operéiﬁ]%&fsi_pce the outer surface of the second base material and the outer
6 surface of the sealing MAteTial fr TBHARFYSH IR the PUte tharns phe openéngdndpaatier can be
made flat. Fherefore, the flatness and smoo%me s of the outer surface of the transponder can be
increased.][ia)%i@ﬁeﬁn ?ﬁg*{?gﬁg (?ﬁ%é?%%? imj tﬁ?ﬁ?&%imﬁgﬁ%mn the outer

surface of the gr%%ond bas%materia and the f%uter surface of the sealing material is no larger than 20

fun. [0016]5 2 HRAfA FIR NG ifolsifie fate i apeningand dhe Nornedelsnthe formed 10

roughly flat and roughly,in the same plane, and,can adeguately satisfy the standard for passing a

flatness tegﬁs s‘%aéﬁl sseg%%lﬁg ?&ﬁﬁﬁgfﬂnt&slﬁaﬁ’m t%ﬁé‘ Belt deBs8PlS to BreYsREsent invention,
to cover a conpection section between the antenna coil and the

Tge seallngeg’{%%ggi%l, Igsegloerra% sst%ﬁg %%ctnclty om infiltrating through this gap, thereby

preventing externally generated static electricity from adversely affecting the IC
module. Moreover, even when exposed to a high-temperature environment or
10 medical solutions, the sealing material can prevent infiltration of external
substances such as air and water, thereby preventing external substances such as
| water from adversely affecting the IC module.
Since the gap between the inside face of the opening and the IC module
exposed in the opening is filled in using the sealing material, a catch at the gap
15 during a flatness test such as a ball pen test can be prevented, making it possible to
enhance the flatness and smoothness of the outer surface of the transponder.
[0013]
The sealing material of the transponder according to the present invention
is arranged such as to cover the outer surface of the IC module exposed in the
20  opening, and is formed such that an outer surface of the second base material and
an outer surface of the sealing material are continuous and roughly flat,
[0014]
With this configuration, even if a step is generated between the outer
surface of the second base material and the outer surface of the IC module exposed

25 inthe opening, since the outer surface of the second base material and the outer



15 module, and a jumper line that connects the antenna coil to the IC module. [0018] With this
configuration, a connection section between the antenna coil and the IC module can be reinforced,
thereby increasing the mechanical strength and the reliability of the connection section. 20[0019]

In the transponder according to the present inventiog, the IC module includes a lead frame, an IC chip
mounted on the lead frame, and a sealing resin section which seals the IC chip, and the longitudinal
elastic modufiicsfofthe sealingmatetial is fosmedaouabliofigiidhnaltetasticaodfitlis of the sealing resin
section. 25[0020] 7 With this configuration, a shock applied against the transponder is dispersed into
the sealingtfiateondesatcktimededst. Cdisecfoentihetiiatshacindgaiostiineskofithd wlet@an be reduced.
Furthermore, the sealing material elastically deforms more easily than the 5sealing resin section of the
IC module.SWfé?é@félmmamwm tasthbevseréhsaexternal force received from the pen tip by the outer
surface of the second base material makes a deformed indentation on the inlet side of the outer
surface of leQb‘daling material, when the pen tip moves from being on the outer surface of the second
base material to being on the outer surface of the sealing material, the 10 sealing material elastically
deforms in a directiorihbkitaagvodsthecsidngamtbe pteemitercatidace stiheeseeonehbase material
and the outer surface of the sealing material (the inlet direction). This can reduce stress in the direction

which the Sitetigusno oéduirsgdonduente thetatabaretheanitbesotfieresf theasilihe second base
material and the outer surface of the sealing material. 15[0021] The sealing material of the
transpondéﬁﬁé@@ldﬂ@tlﬁ@@rﬁh@sé&ﬁ pmention is a resin tape including a sticky material and a
support. [OE)02021]6']\Nith this configuration, the arrangement of the sealing material can be
With this configuration, the outer surface of the transponder can be formed
10 - roughly flat and roughly in the same plane, and can adequately satisfy the standard
for passing a flatness test, such as a ball pen test.
[0017]
In the transponder according to the present invention, the sealing material
is formed such as to cover a connection section between the antenna coil and the IC
15 module, and a jumper line that connects the antenna coil to the IC module.
[0018] |
With this configuration, a connection section between the antenna coil and
the IC module can be reinforced, thereby increasing the mechanical strength and

the reliability of the connection section.

20  [0019]
In the transponder according to the present invention, the IC module
includes a lead frame, an IC chip mounted on the lead frame, and a sealing resin
section which seals the IC chip, and the longitudinal elastic modulus of the sealing

material is less than the longitudinal elastic modulus of the sealing resin section.

25 [0020]



20 facilitated, the manufacturing step of the transponder can be simplified, and the manufacturing cost
can be reduced. [0023] The IC module of the transponder according to the present invention
includes a lead frame, an IC chip mounted on the lead frame, and a sealing resin 25section which
seals the IC chip; and the longitudinal elastic modulds of at least one 8 of the sticky material and the

support is less tharWE;g ngitudinal elastic modulus af the sealing resin section,. [0024] With this
configuration, a shoc a%gﬁf%gngi m%%’eat?aﬁgpgﬁggl |sa§81§ﬁ%er@ee§?ﬂ§8‘m e§é§\|ing material as
elastic ene ? sequently, the shock.against the IC module can be reduced. Furthermore, the
sealing ma&;fgs:?g ﬁgéﬁﬁbaﬁi/egé%lprﬁsmnﬁt&%gleg%l i lgneﬂ?éggealéﬁqseeﬁﬁe ggﬁgfﬁe&lhﬁ?é(lc module.
Therefore, | p% test, even if an external force received from the pen tip by the outer surface of
the seconc#%%%slg Qr?]%t’élﬁgr&rﬁ%s gr(féf;%JCre éd indentation on the inlet side of the outer surface of the

sealing material, when,the pen tip movyes from being on t uter surface of the second base material

to being on the outgygﬂ?%%r%fﬂ%esg%yélﬁ% 8@3?%lgﬁga%ﬁ§mgﬁF§%§%%Mrms ina

directign t educes the step between the outer. surfagce of the second base magerial and the outer

surfac% ofl%%ge‘iglgaﬁ%bnfg%g eﬁgﬁt&?eélﬁ?&ga%ectitgﬁfre Ore’é%ﬁeé@(ﬁﬁ?ﬂlﬁsﬁ’ ﬁvﬁf}éfi"l‘)‘?e to reduce stress

in the directjon whigh the pen tipis praceeding in dye to the step between the quter surface of the
%g&:rnal B rg@ Ned frof %?a%%n g q&g %ﬁﬁé}e éﬁ%‘ﬁ%ﬁﬁg econd%ase

second base material an € outer sur

material makes a deformed indentation on the inlet side of the outer surface of the
sealing material, when the pen tip moves from being on the outer surface of the
second base material to being on the outer surface of the sealing material, the
10 sealing material elastically deforms in a direction that reduces the step between the
outer surface of the second base material and the outer surface of the sealing
material (the inlet direction). This can reduce stress in the direction which the pen
tip is proceeding in due to the step between the outer surface of the second base
material and the outer surface of the sealing material.
15 [0021]
The sealing material of the transponder according to the present invention
is a resin tape including a sticky material and a support.
[0022]
With this configuration, the arrangement of the sealing material can be
20  facilitated, the manufacturing step of the transponder can be simplified, and the
manufacturing cost can be reduced.
[0023]
The IC module of the transponder according to the present invention
includes a lead frame, an IC chip mounted on the lead frame, and a sealing resin

25 section which seals the IC chip; and the longitudinal elastic modulus of at least one



20In the transponder according to the present invention, the first_ base material is a cover material. _
With this configuration, it becomes possible to provide a transponder with cover wherein
infiltration of static electricity is prevented, and which has a fIatter 25and smoother outgr surface. .
Furthermore, by using a cover material as the first 9 pase material, the transponder with cover can be

[0026]

made thlnneorfl a

In the trans

n oggén which a cover is joined to the outer surface of the first base material. [0027]
P

FRAtE R il the suRpaTy éslesm thaw dhe langintidabetastidemstiohss of the outer

pon

surface of th(-%E jrst base material and the outer surface of the second base material. [0028]
ati

this configu

2

St LSSt Bvide a transponder with cover wherein infiltration of static

With

electricity ismroe‘%\‘/ﬁnted, and which has a flatter outer 10surface. [0029] In the transponder according to
HV

the present

10

15

20

25

ion, the antenna sheet and the sealing material are molded in a single piece.

With this configuration, a shock applied against the transponder is
dispersed into the sealing material as elastic energy. Consequently, the shock
against the IC module can be reduced.

Furthermore, the sealing material eléstically deforms more easily than the
sealing resin section of the IC module. Therefore, in a ball pen test, even ifan
external force received from the pen tip by the outer surface of the second base
material makes a deformed indentation on the inlet side of the outer surface of the
sealing material, when the pen tip moves from being on the outer surface of the
second base material to being on the outer surface of the sealing material, the
sealing material elastically deforms in a direction that reduces the step between the
outer surface of the second base material and the outer surface of the sealing
material (the inlet direction).

Consequently, it is possible to reduce stress in the direction which the pen
tip is proceeding in due to the step between the outer surface of thé second base
material and the outer surface of the sealing material.‘

[0025]

In the transponder according to the present invention, the first base
material is a cover material.

[0026]

With this configuration, it becomes possible to provide a transponder with
cover wherein infiltration of static electricity is prevented, and which has a flatter

and smoother outer surface. Furthermore, by using a cover material as the first



[0030] 15 With this configuration, static electricity generated outside the transponder can be prevented
from infiltrating through a gap between the antenna sheet and the sealing agent, whereby externally
generated static electricity can be prevented from adversely affecting the IC module. [0031] 20The
transponder according to the present invention inclgdes a chloride ion-resistant layer formed such as
to cover agﬂe%st one or more of the antenna coil, the IC module, and a jumper line that connects the

antenna ¢ (anspprdqr with coygrisanibecmadg thinmst, thateers diovhistany of the

antenna coil, the IC module, and the jumper line due to chloride ions from outside the transponder can
be prevenfY S0 33nsd ke tharulsiusiase ofidinfisdpre setterialention includes a water-resistant

layer formed such as to cover at least one or more of the antenna coil, the IC module, and a jumper
line that cdAfi&Els the antenna coil to the IC module. [0034] With this configuration, deterioration

of any of the antenna coil, the IC 10 module, and the jumper line due to water from outside the
transponder can bEShevEtEpqdermcordingisdibe Parssaidiis it ohe Hrevenisiomedda includes a
transponder including an inlet including an antenna sheet, which includes an antenna coil on a

- 15flexible RtdethsaG R ibsauter gure ofdhieBraobrieanaicinlrmd thermuessirtase afsecond base

material, which has an opening for exposing at least a part of the IC module and is bonded to the inlet.
A sealing ﬁh&té?%?ﬂﬁd%ﬂ?@‘%!’é@ﬁ%al insulation is provided between the IC module and an inside face of
the openin&.OZZ%]Effect of the Invention [0036]

With this configuration, it is possible to provide a transponder With cover
wherein infiltration of static electricity is prevented, and which has a flatter outer

10 surface.

[0029]

In the transponder according to the present invention, the antenna sheet
and the sealing material are molded in a single piece.
[0030]

15 With this configuration, static electricity generated outside the transponder
can be prevented from infiltrating through a gap between the antenna sheet and the
sealing agent, whereby externally generated static electricity can be prevented from
adversely affecting the IC module.

[0031]

20 The transponder according to the present invention includes a chloride
ion-resistant layer formed such as to cover at least one or more of the antenna coil,
the IC module, and a jumper line that connects the antenna coil to the IC module.

[0032]



According to the present invention, it is possible to provide a transponder and a booklet that can
prevent infiltration of static electricity, and can satisfy a demand for a flat outer surface. BRIEF
DESCRIPTION OF THE DRAWINGS [0037] FIG 1A is a plan view of an antenna sheet according
to a first embodiment of the present invention. 5FI®) 113 is a bottom view of an antenna sheet
according to the first embodiment of the present invention. FIG 2A is a cross-sectional view of a
connection sectiorFOE s senfighpion ddrtorationeh anvcirtthe snignameoihahsdet according to the
first embodiment of the present invention. 10FIG 2B is a cross-sectional view of a connection section
between djofwberankinpmpadisssiieicohlondn ignsdirm entdde e HARTPRHSE $#8t embodiment of
the present invention. FIG. 3A is a plan view of an IC module according to the first embodiment of
the preser‘*?@i%fﬂ%?@lSFlG. 313 is a cross-sectional view along a line A-A' of an IC module according
to the first embodiment of the present invention. FIG. 4A is an enlarged plan view of an inlet
according[ﬁpﬁiﬁ first embodiment of the present invention. FIG. 4B is a cross-sectional view

along a line B-13' of an inlet according to 20the first embodiment of the present invention. FIG. 5A
is a pfan view of an hsIEpnResdanacerIRng hedarissatieseEpmB dudes#t wWatsrgeyistant F|1G. 5B is a

partial cross-sectional view along a line C-C' of an inlay according to the first embodiment of the
present inkgisfidparmed such as to cover at least one or more of the antenna coil, the IC

modulé, and a jumper line that connects the antenna coil to the IC module.
[0034]
With this configuration, deterioration of any of the antenna coil, the IC
10  module, and the jumper line due to water from outside the transponder can be
prevented.
[0035]
A booklef according to the present invention includes a transponder
including an inlet including an antenna sheet, which includes an antenna coil on a
15 flexible first base material, and an IC module connected to the antenna coil, and a
second base material, which has an opening for exposing at least a part of the IC
module and is bonded to the inlet. A sealing material having electrical insulation

is provided between the IC module and an inside face of the opening.

20  Effect of the Invention
[0036]
According to the present invention, it is possible to provide a transponder
and a booklet that can prevent infiltration of static electricity, and can satisfy a

demand for a flat outer surface.

25



25FIG. 6 is a partial cross-sectional view corresponding to FIG. 5B of an 12 inlet according to a
second embodiment of the present invention. FIG. 7 is a partial cross-sectional view corresponding to
FIG. 5B of an inlet according to a third embodiment of the present invention. FIG. 8 is a perspective
view of the schematic configuration of an 5 electroni¢lpassport according to an embodiment of the

- present invention. FIG 9 isgpgigg Wﬁ# Iﬁsgg@m pe information medium
attached thereto according to a fourth embodiment of the p FIG.10is a
diagram of gogwodd of an IC inlet of the same non-contact type 10 mformatlon medium FIG.1llisa

cross-sectional view of the same non-contact type information medium attached to the same booklet

101. FIG. 12 ispdiggyaqm, &, fhe sam |nIet en manufacturing the same
non-contact type information m dlucrénig?%f asag?%?f?%(ﬁ fPHE GBI deetth part of the

same non-qgrﬂﬁclgy%ﬂlﬁfl%ﬁ@gﬁn medium in an example FIG 14A is a diagram showing an IC
inlet in a modification of a non-contact type information medium of the present invention. FIG. 1413 is

a diagram showmgpﬁ}qurggyg eh ation of a 20 ngn-contact type information medium of the
present invention. FIG. 15is a pgrtg)ﬁc?%gvs s(f-)e |or?a Vi %1%%0% Eﬁﬁé(tfhé fEF-SITG 5A) of

embodiment of the present invention.

FIG. 2A is a cross-sectional view of a connection section between a

Jjumper line and an antenna circuit of an antenna sheet according to the first
embodiment of the present invention.
10 FIG 2B is a cross-sectional view of a connection section between a
jumper line and an antenna circuit of an antenna sheet according to the first
embodiment of the present invention.
FI1G. 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 along a line A~A’ of an IC module
according 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 present invention.
FIG. 4B is a cross-sectional view along a line B-B’ of an inlet according to
20  the first embodiment of the present invention.
FIG. 5Ais a plan view of an inlay according to the first embodiment of the
present invention.
FIG. 5B is a partial cross-sectional view along a line C-C’ of an inlay

according to the first embodiment of the present invention.

25 FIG. 6 is a partial cross-sectional view corresponding to FIG. 5B of an



an inlay 40D according to a modification of the first embodiment of the present invention. FIG.
16 is a plan view of an inlay 40E according to a sixth embodiment of 25the present invention. 13

FIG 17 is a partial cross-sectional view along the line D-D' (FIG 16) of an inlay 40E according to the
sixth embodiment of the present invention. FIG 48 is a partial cross-sectional view along the line
E-E' (FIG 16) of an inlay 40E according to the sixth embodiment of the present invention. 5FIG 19 is a

partial crossleentondingdwaadeconthenibediren(fafIHoprefan intandeE according to the sixth
embodiment of the present invention. FIG. 20 is a partial cross-sectional view corresponding to

FIG. 5B of a convdriioriaisinlpyrti) &eferenteray vibol (RSB dAniernflShsBt gfSubstrate (First base
material) 4Antenna coil 15 20IC module 20aOuter surface 21Lead frame 22IC chip 23Sealing resin
section inlet according to a third embodiment of the present invention.

FIG. 8 is a perspective view of the schematic configuration of an

5 electronic passport according to an embodiment of the present invention.
FIG. 9 is a diagram of a booklet with a non-contact type information
* medium attached thereto according to a fourth embodiment of the present
invention.
FIG. 10 is a diagram of a mold of an IC inlet of the same non-contact type
10  information medium.

FIG. 11 is a cross-sectional view of the same non-contact type information
medium attached to the same booklet 101.

FIG. 12 is a diagram of a cut state of the same IC inlet when
manufacturing the same non-contact type information medium.

15 FIG. 13 is a diagram showing dimensions of each part of the same
non-contact type information medium in an example.

FIG. 14A is a diagram showing an IC inlet in a modification of a
non-contact type information medium of the present invention.

FIG. 14B is a diagram showing an IC inlet in a modification of a

20  non-contact type information medium of the present invention.

FIG. 15 is a partial cross-sectional view along the line C—C’ (FIG. 5A) of
an inlay 40D according to a modification of the first embodiment of the present
invention.

FIG. 16 is a plan view of an inlay 40E according to a sixth embodiment of

25  the present invention.



20 30Inlet 40, 4013, 40C, 40D, 408 Inlay 42Base material (Second base material) 42aOuter surface
42h, 42HOpening 2543Sealing material 14 43aOuter surface 44Cover material 50Sealing material
51Adhesive 5100Electronic passport (inlay with cover, data carrier with non-contact type IC) 101,
101ABooklet 110, 110ANon-contact type informatidi3 medium 112Sheet 10 112AThrough hole

FIG 17 is a partial cross-sectional view along the line D-D’ (FIG. 16) of
an inlay 40E according to the sixth embodiment of the present invention.
FIG. 18 is a partial cross-sectional view along the line E-E’ (FIG. 16) of an
inlay 40E according to the sixth embodiment of the present invention.
5 FIG. 19 is a partial cross-sectional view along the line F~F’ (FIG. 16) of an
inlay 40E according to the sixth embodiment of the present invention.

FIG. 20 is a partial cross-sectional view corfesponding to FIG. 5B of a

conventional inlay.

10 Reference Symbols

[0038]
1 Antenna sheet
2 Substrate (First base material)
4 Antenna coil
15 20 IC module
20a Outer surface
21 Lead frame
22 IC chip
23 Sealing resin section
20 30 Inlet

40, 40B, 40C, 40D, 40E Inlay

42 Base material (Second base material)
42a Outer surface
42h, 42H Opening

25 43 Sealing material



113Antenna coil 114IC chip 115Porous base materials 116Adhesive (chloride ion-resistant layer) 15
BEST MODE FOR CARRYING OUT THE INVENTION [0039] <First Embodiment>

Subsequently, a first embodiment of the invention will be explained based 20 on the drawings. FIG
IA is a plan view of an antenna sheet 1 according thtthis embodiment, and FIG. 1B is a bottom view As
shown in EIG. 1A, the ant%n%g st‘}!e_get 1 includes a flexible substrate (first base material) 2 formed from,
for examplé, polyethylene n%pﬁtsna 8t (PEN) or polyethylene terephthalate (PET). The thickness of
the 255ub2;{ate 21is selectcsdv%f% a%pro riate from a range of, for example, approximately 15 0.02 nun
to approximately 0.10 mm. Ah circuit 3 is formed on a surface of the substrate 2. [0040] The
antenna c'sr&uit 3 includes an ﬁntenng cog4 formed in a roughly 5 rectangular spiral shape that
corresponds to the shape or thesstBsH e 2. The antenna coil 4 is made by performing etching and the
like to pattﬁrn an aluminu gin film fainted on a surface of the substrate 2, and is formed in a thin-film
shape having a thickness 0 %%?&imately 0.02 mm to 0.05 ram. An inside end of the antenna coil 4

expands i lume in a roughly circular shape, forming a terminal 10section, 5. Bent portions (rectangle
corn e%rs) oi (?(Igl?e antenna cok#iafﬁfc IO RAER %Pgn{ay et covet, dath carrier mjgh

non-contact type IC)

101, 101A Booklet

110, 110A Non-contact type information medium
112 Sheet |
10 112A Through hole
113 Antenna coil
114 IC chip
115 Porous base materials
116 Adhesive (chloride ion-resistant layer)

15
BEST MODE FOR CARRYING OUT THE INVENTION
[0039]
<First Embodiment>
Subsequently, a first embodiment of the invention will be explained based
20  on the drawings.
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 antenna sheet 1 includes
a flexible substrate (first base material) 2 formed from, for example, polyethylene
naphthalate (PEN) or polyethylene terephthalate (PET). The thickness of the

25  substrate 2 is selected as appropriate from a range of, for example, approximately



roughly circular arc shapes. [0041] 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 coil 15 4 side of
one corner of the substrate 2. The opening 7 can store and expose a part of an IC module explained
later. The outside end 6 of the antenna coil 4 that is Ik toward one corner of the substrate 2 is led

toward one §id #arofctappepeiingely 6N mELNNERSHIRATLANE A ?Sf%'e gggd'g@,gaS (connection
nd 8is

section) which is formed along the side 7a. 20 The antenna connecting la a rouﬁﬁly rectangular
terminal sectibthéaubegldayincreasing the width WI of the antenna coil 4. [0042 ] An antenna
connecting land 9 (connection section) is loaned on one side 7b of the opening 7 that opposes the side
7a where thg084€3nna connecting land 8 is 25formed. A wire 10 is one part of the antenna coil 4, and
is connected to the 16 antenna connecting land 9 opposing the antenna connecting land 8. In a

manner similar to thelepaasiit N3 GRMELIN0IaRH S éﬁﬁ nna connecting land 9 is formed in
a roughly rectangular shape along the side 7b of the opening 7%?/%%?@5&%6%% idth W2 of the wire

10. Oné end@tdhglwf@ﬂ&pﬂmiﬁﬁiﬁépcﬁﬁeép%ﬁ@%%oﬁﬁﬁg Qggbgstr%fi anather end side

. increases in volume in a roughly circular shape to form a terminal section [00 ?As shown in FIG
1B, reinforcmgepatiedib4d andid Byrpéforaing Segiiq %Ef?{l{gi Qr ing.the antenna connecting lands 8
and 9 are formed on a face on an lOoppositeﬂ%ide toghe ace w etﬁéq%éeé?\%ngmpa%‘ﬂﬂ 3 is formed, in
correspondéimiaefilm formed on a surface of the substrate 2, and is formed in a thin-film shape

having a thickness of approximately 0.02 mm to 0.05 mm. An inside end of the

antenna coil 4 expands in volume in a roughly circular shape, forming a terminal
10 section5. Bent portions (rectangle corners) of the antenna coil 4 are formed in

roughly circular arc shapes.

[0041]

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 coil

15 4 side of one corner of the substrate 2. The opening 7 can store and expose a part
of an IC module explained later.

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 (connection section) which is formed along the side 7a.

20 The antenna connecting land 8 is a roughly rectangular terminal section formed by
increasing the width W1 of the antenna coil 4.

[0042]

An antenna connecting land 9 (connection section) is formed on one side
7b of the opening 7 that opposes the side 7a where the antenna connecting land 8 is

25 formed. A wire 10 is one part of the antenna coil 4, and is connected to the



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, 15 etching and the like of a metal thin filmhés used for the antenna circuit 3, or by a similar
method. [0044] A jumper line 14 is conned on a face on the opposite side of the substrate 2 to the
face wher@HahteRRecting a2 spneng %WF@@HE@&FM%NWZ@WRE antenna coil 4
to the terminal section 11. The jumper line 14 is formed using, for example, a similar method to that
used for tHERIREIMDeiPRmeSngRtearRIcosnasEnatmst finda antpans crsaseting landRéSin roughly
circular shapes to form terminal sections 15 and 16. The tenninal sections 15 and 16 of the jumper line
14 are profgEad A frughi aestananien theptoriangdhe sigort of the aperirsl Bsection 5 and the
terminal section 11 of the antenna coil 4 respectively. The 17 terminal sections 15 and 16 of the
jumper lind $Eeasing factardth I 3atibaavisans. 1 1Qneradafdhnavisild sransetiR 815 connected
together in conductive sections 17, which are formed in a plurality of point-like shapes in the formation
regions of AEIBASRIICERDIEA 8, aad anthso ey sideiaasawn i valumainifre ctive section 17
is for example formed by a crimping process of applying pressure to the terminal section 15 (terminal
section 165545 fansdeiioem 2 tereinal sepHnRdilsection 5 (terminal section 11) of the antenna coil 4
such as to_pinch them from both sides, thereby breaking the 10substrate 2 and achieving physical
contact bek the terminal sections 5 and 15 (11 and 16). The conductive section 17 can be formed
using a method other than connection by the crimping process described above; as shown in FIG. 2B,
for example, it is a@ée%’t%ﬂl’é%ﬁ%% THsfsinepatsrmbd pahdd sesfpeipgnetiipnisregions of the
terminal s%gtions Sand 15 (11 and 16), fill the throu%h hole 19A with a conductive paste 19 such as
silver pastiOHFIENLCRE 1 FUFPRA FeRacRtiAg kapds 8 and 9 are formed on a face on an

10 opposite side 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 connecﬁng lands 8 and 9 along the outlines of the
antenna connecting lands 8 and 9 when viewed from above by, for example,
15  etching and the like of a metal thin film as used for the antenna circuit 3, or by a
similar method.
[0044]
A jumper line 14 is formed on a face on the opposite side of the substrate 2
to the face where the antenna circuit 3 is formed, and connects the terminal section
20 5 of'the antenna coil 4 to the terminal section 11. The jumper line 14 is formed
using, for example, a similar method to that used for the antenna circuit 3. Both
ends of the jumper line 14 are increased in volume in roughly circular shapes to
form terminal sections 15 and 16. The terminal sections 15 and 16 of the jumper
line 14 are provided in correspondence with the formation regions of the terminal

25  section 5 and the terminal section 11 of the antenna coil 4 respectively. The



section 15 (terminal section 16) of the jumper line 14 to the terminal section 5 (terminal section 11) of
the antenna coil 4. [0046] 20 (IC Module) Subsequently, an IC module 20 connected to the

antenna circuit 3 of the antenna sheet 1 will be explained. F1G. 3Ais a plan view of an IC module
20 according to this embodiment, and FIG. 3B is a &foss-sectional view along the line A-A' of FIG. 3A.

25As sh in: 3 3B, {he IC, module is formed.from a.lead 18 frame 21, an IC chip 22
mousnfedognt e fjég%%gaé}%%? fm %n{&a? is%leﬁ'rhuénl%%rin%eeigo %%lﬁ{‘gf’g‘éﬁ ?ﬁ‘éuf@%g} . [OO47I] The
! ly in th f tangle with its 5 ounded to circular are
chapes i Y BRI O OH SALH S Bopper thread
tal fil ' de hy weaving.copper thread into a film,angd silver plating this film. The lead
frame 21 1L R B B TR RS Yoo AFERS e fand 25

(terminal %u@%g%f ég onneltt‘st%%éclgn input/output 10 pad of the IC chip 22. [0048] The die pad

24 is slightly larger than e outeFs ape of the IC chip 22, and is fixed to the bottom of the IC chip 22.

A g?]psshis Bfﬂﬁifed between the die pad 24 and the antenna land 25, electrically insulating them from
each other.

As shown in FIG. 2A, the conductive section 17 is for example formed by
a crimping process of applying pressure to the terminal section 15 (terminal section
16) of the jumper line 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

10 substrate 2 and achieving physical contact between the terminal sections 5 and 15
(11 and 16).

The conductive section 17 can be formed using a method other than
connection by the crimping process described above; as shown in FIG. 2B, for
example, it is acceptable to form a through hole 19A that penetrates the formation

15 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 electrically connect the terminal
section 15 (terminal section 16) of the jumper line 14 to the terminal section 5
(terminal section 11) of the antenna coil 4.

[0046]

20  (IC Module)

Subsequently, an IC module 20 connected to the antenna circuit 3 of the

antenna sheet 1 will be explained.
FIG. 3Ais a plan view of an IC module 20 according to this embodiment,

and FIG. 3B is a cross-sectional view along the line A—A’ of FIG. 3A.

25 As shown in FIGS. 3A and 3B, the IC module 20 is formed from a lead



15The antenna land 25 is connected to the input/output pad of the IC chip 22 by bonding wires 26
made from, for example, gold (Au). Since the antenna land 25 is used as a terminal section of the IC
module 20 that is connected to an external circuit, it |ls formed extending along the long direction
(length L direction) of the IC module 20. 20[0049] %’he sealing resin section 23 is formed roughly in

the shape oftimg2dremi® ddxomeisuasadadie %Wﬁﬁmﬁﬂﬁﬁ%\@s\ﬁvﬁ g Irom above. The
c

sealing resin section 23 is formed from, for example, a resin material su S epoxf?@gin, and covers
the IC chip ZZ,tth’és'aqﬂutﬁhmImﬁmeQj the IC chip 22, the 25 bonding wires 26, the connection section
between the antenna land 25 and the 19 bonding wires 26, etc. The sealing resin section 23 is filled
into the gap[8U8&iween 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. [0050] 5(Inlet (also

termed Transpondeisattnund FIoRritenshdf by slelidsomectng g aptenna land 25 of

the IC module 20 to the antenna connecting lands 8 and 9 of antenna site

securiny thet@eronuied2a to thewdatienos) @%&b@{%&(}gﬁ% Vgnleﬁ%t{gr%eigcludes the

antenna sheet 1 and the IC module 20. 10Here, the opening e antenna s gmé opened in a

obgy squilmed s oo SSAGIRSA SEGIORA, A SIRNIYgrgr han the uter

shape of the sealing resin section 23, enabling the opening 7 to store and expo yroughly

square-shapsd deglogpresihrsad i aﬁ%tﬁﬁd@l%?%éﬁggtﬂﬁoﬁﬂ 15The widths W3 of the pair of
antenna connecting lands 8 and 9 provided opposing each other on both sides of the opening 7 of the

antenna sheet 1 ardheugiyfthesammnéades aligbthsmalss han.de width W4 of the antenna land 25
of the IC module 20. ‘pas: P S 6E81§hlp

22, and an antenna land 25 (terminal section) that is connected to an input/output

10 pad of the IC chip 22.

[0048]

The die pad 24 is slightly larger than the outer shape of the IC chip 22, and
is fixed to the bottom of the IC chip 22. A gap S is provided between the die pad
24 and the antenna land 25, electrically insulating them from each other.
15 The antenna land 25 is connected to the input/output pad of the IC chip 22
by bonding wires 26 made from, for example, gold (Au). Since the antenna land
25 is used as a terminal section of the IC module 20 that is connected to an external

circuit, it is formed extending along the long direction (Iength L direction) of the IC

module 20,

20 [0049]

The sealing resin section 23 is formed roughly in the shape of a square
with its corners rounded to circular arc shapes when viewed from above. The
sealing resin section 23 is formed from, for example, a resin material such as epoxy
resin, and covers the IC chip 22, the input/output pad of the IC chip 22, the

25  bonding wires 26, the connection section between the antenna land 25 and the



The length L3 of the antenna connecting lands 8 and 9 of the antenna sheet 20 1 is larger than the
length L4 of overlapping sections of the antenna land 25 of the IC module 20 and the antenna
connecting lands 8 and 9 In this embodiment, the length L3 of the antenna connecting lands 8 and 9 is
roughly twice the length L4 of the overlapping sectjgns of the antenna land 25 and the antenna
connecting lands 8 and 9 20 (Inlay) Subsequently, an inlay 40 including the inlet 30 described
above willtsading siesAgsintg F1 3 hs Acalingisiremetiot 2hiis filleth iot@tbgapiSo the inlay 40 including
the inlet 30 will be termed 'transponder'. 5As shown in FIGS. 5A and 5B, the inlay 40 of this
embodimdntyrren deasdisrrictand e batamdeod 2§, 40 d nrtaadsarostbogdse ftlaterial) that pinch the
inlet 30. The inlay 40 is formed with a desired thickness by pinching the inlet 30 between the base
materials Hetgntha thighkeersrhihafitbete madilsi? SHenfon exangileg enpiecemitAyn Gdhesive containing a
substance that is resistant to chloride ions can be applied to one or both of the face of the base
material 4108541 opposes the base material 42 and the face of the base material 42 that opposes the
base material 41. With this configuration, chloride ions infiltrating the IC module 20 from the outside
can be redlifet(ais|tomsd Transgandetdse materials 41 and 42, for example, an insulating plastic film
(PET-G: noncrystalline copolyester, PVC: vinyl chloride resin, etc.), or an insulating synthetic sheet
(Teslin {Registered$refermank F &S olibletfih 4y rbeticctticdi ramutatiogeticmnRRm lladstries), or Yupo
{Registered trademark} a 20 polypropylene synthetic sheet manufactured by Yupo Corporation) is
used. Heré? WicthtdStinpmules Héectamhipiatmaoknpidistrifnds 8 anfifedfase antenials 41 and 42 can
have thicknesses of, for example, approximately 100 um to approximately 1000 um. Preferably, the
thicknessEYSt thanhterphyareanring halgmaduly Bbtedhgantapprbrirhhtéhereds pm to

25approximately 500 um. Not only does this ensure that they function adequately as 21
formed an inlet 30 that includes the antenna sheet 1 and the IC module 20.

10 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 and
expose the roughly square-shaped sealing resin section 23 of the IC module 20.
[0051]

15 The widths W3 of the pair of antenna connecting lands 8 and 9 provided
opposing each other on both sides of the opening 7 of the antenna sheet 1 are
roughly the same as, or slightly smaller than, the width W4 of the antenna land 25
of the IC module 20.

The length L3 of the antenna connecting lands 8 and 9 of the antenna sheet

20  1is larger than the length L4 of overlapping sections of the antenna land 25 of the
IC module 20 and the antenna connecting lands 8 and 9.  In this embodiment, the
length L3 of the antenna connecting lands 8 and 9 is roughly twice the length L4 of
the overlapping sections of the antenna land 25 and the antenna connecting lands 8
and 9.

25 [0052]



base materials in respect of strength and the.like, it also gives the base materials 41 and 42 sufficient
pliability to be applied in a booklet shape. [0054] As shown in FIG. 5B, an opening 42h for storing the
sealing resin section 523 and exposing its outer surface is formed in the base material 42. The outer
shape of the opening 42h is slightly larger than theyguter shape of the sealing resin section 23, and a
gap D is formed between the inner face of the opening 42h and the sealing resin section 23. The
opening 4dinlgydilled with a sealing material 43 such as to cover the outer surface 20a of the IC module
20 including the outer 10surface of the sealing resin section 23 that is exposed in the opening 42h.
The sealing materBubdquehtiy, anamgedbetvledmghihéniside Yo desribalapeningidieand the sealing
resin section 23, and the gap D is filled in with the sealing material 43. Incidentally, a substance that is
resistant texttoneibusing 36 eAused G iBseallogabi¢hiaindst IGMASH0 thehmpdaling material 43
is formed such that the outer surface 42a of the base material 42 and the outer surface 43a of the
sealing matteliuling theeinbn ihiuwils i moed Msafispondtrthe outer surface 42a of the base material 42
and the outer surface 43a of the sealing material 43 being formed roughly in the same plane. In 20 this
embodliment, 'rough$yshatvoritr GlGHlySia tnd SRntheiatey 4Q)nfithisantbedtapnbatnladesthe outer surface
42a of the base material 42 and the outer surface 43a of the sealing material 43 is no larger than 20
um. [0056{tEHslsb3inandh hasd ahatsriglfotinaadfiGnisdorek haspimaterielp tirt pliRbirtisellating,
heat-resistant, and moisture-resistant resin material. It is possible to 22 use a polyester-based resin, a
polypropyketei-Bsed hedirlan 40 ipdiphed ovithsedesisid, thigalyssyre pisbbserithesideo3® polyimide
resin, and it is particularly preferable to use a biaxially oriented polyester resin. It is also possible to
use an adheBiretithbasemassriadsifl Bidid dasidlsminatingdhoeritnintlufthmeealing material 43 is,
for

single piece.

10 An adhesive containing a substance that is resistant to chloride ions can be
applied to one or both of the face of the base material 41 that opposes the base
material 42 and the face of the base material 42 that opposes the base material 41.
With this configuration, chloride ions infiltrating the IC module 20 from the -
outside can be reduced.

15 [0053]

As the base materials 41 and 42, for example, an insulating plastic film
(PET-G: noncrystalline copolyester, PVC: vinyl chloride resin, etc.), or an
insulating synthetic sheet (Teslin {Registered trademark}, a polyolefin synthetic
sheet manufactured by PPG Industries), or Yupo {Registered trademark} a

20  polypropylene synthetic sheet manufactured by Yupo Corporation) is used. Here,
the plastic film is preferably a flexible plastic film.

The base materials 41 and 42 can have thicknesses of, for example,
approximately 100 pm to approximately 1000 um. Preferably, the thicknesses of
the base materials 41 and 42 are in the range of approximately 100 pm to

25  approximately 500 pum. Not only does this ensure that they function adequately as



example, approximately 1 to approximately 5s. [0057] A resin tape including a sticky material and
a tape support made from the materials mentioned above can be used as the sealing material 43.
When using a 10resin tape, the thickness of the resin tape is preferably, for example, approximately 25
um to approximately 100 um. When the thickness ofthe resin tape is below this range, its sealing
effects deteriorate; when the thickness is above this range, there is a danger that a step will be
formed. [0&38¢ EENTrials istespactexfintraagthiahd shdilen atintyorgites dhd Dateanatsiiaindterial should
preferably have a less longitudinal elastic modulus than the sealing resin section 23 of the IC module
20. FurtheBR&E stEniers ndiabiétitorhp apligbisedivkiettbaipt.43, the longitudinal elastic modulus
of at least one of the support and the sticky material constituting the resin tape is preferably less than

the 20Iong[1QQﬁﬁ31l elastic modulus of the sealing resin section 23 of the IC module 20. [0059]
Though not shown here, an opening or a recess can be provided in the base material 41 at a position
corresponding to |8 sharve iRIF IWithRhis opefilng 42brfonsteritptidingalhezlrasia seataials 41 and 42,
the lead frame 21 can be 25stored in the opening or the recess, eliminating projections and recesses
in the Dase2anchaxaesinglideater tueftoickntsmof tinethedrdeanme?ibl Ao, Sinceuter gap is generated
by the thickness of the lead frame 21, the inlay 40 can be thinner and its thickness can be made
uniform. Fah#ReSots trsaingrédk is gigvdnladgarttiaetistantes sbdfexafgls saalmasedinvoreover, the
IC module can be fixed by 5 storing the lead frame in the opening and in the recess.

section 23, and a gap D is formed between the inner face of the opening 42h and

the sealing resin section 23. The opening 42h is filled with a sealing material 43

such as to cover the outer surface 20a of the IC module 20 including the outer

10 surface of the sealing resin section 23 that is exposed in the opening 42h. The
sealing material 43 is then arranged between the inside face of the opening 42h and
the sealing resin section 23, and the gap D is filled in with the sealing material 43.

Incidentally, a substance that is resistant to chloride ions can be used as the sealing

material 43,

15  [0055]

The sealing material 43 is formed such that the outer surface 42a of the
base material 42 and the outer surface 43a of the sealing material 43 are continuous
and roughly flat, with the outer surface 42a of the base material 42 and the outer
surface 43a of the sealing material 43 being formed roughly in the same plane. In

20  this embodiment, ‘roughly flat’ or ‘roughly in the same plane’ signify that the step
between the outer surface 42a of the base material 42 and the outer surface 43a of
the sealing material 43 is no larger than 20 pm.

[0056] |
The sealing material 43 is formed from, for example, an electrical

25 insulating, heat-resistant, and moisture-resistant resin material. It is possible to



[0060] The opening in the base material 41 can be formed by a method such as punching. After
bonding the base materials 41 and 42, the opening in the base material 41 can be sealed in a manner
similar to the opening 42h in the base 10 material 42. The same sealing material as that of the sealing
material 43 can be used for the opening in the bas&2material 41. It is also possible to use an adhesive
such as a two-c%gn oneEt cu[able e ox;li< resin. In particular, using a shock-resistant elastic epoxy resin

can protelPHhH R BekyBEREYlsReRasrdResih s rthlene-Bassde formed by

hot-stamping, millig%, 15emtkossing, etc. [0061] Subsequently, effects of this embodiment will be

explained™ OWAT AT BRECEESTR 1R A My e O trse A inBMtieHdYter shape of the
 opening 42h

s slightly larger, than the outer shape of the sealing resin section 20 23, and agap D is
formed b&Wé“éﬁ e‘?déﬁagiﬁwﬁﬁmamr?glxsﬂ%asme sHdfsPRpssiletorissam sealing material

43 having electrical insulation is provided such as to fill in this gap D. This can prevent external static
electricity HOY Ntk S SROBGIFHH gap D and adversely affecting the IC module 20. When the
sealing material 43 is Iose%/ attached and covers the lead frame 25 21, which is the conductive
sectign of the IC st pperaigiaanoLihe sealingreaieunyafiedosan be achieved. The
joint strenﬁgﬁt{h bejween the I1C o?ule 20 and the antenna coil 4 is also increased. [0062] When the gap

D is filled & RPN al AP s a
[0057]

A resin tape including a sticky material and a tape support made from the
materials mentioned above can be used as the sealing material 43. When using a

10 resin tape, the thickness of the resin tape is preferably, for example, approximately
25 um to approximately 100 um. 'When the thickness of the resin tape is below
this range, its sealing effects deteriorate; when the thickness is above this range,
there is a danger that a step will be formed.

[0058]

15 When using a resin material as the sealing material 43, the resin material
should preferably have a less longitudinal elastic modulus than the sealing resin
section 23 of the IC module 20. Furthermore, when using a resin tape as the
sealing material 43, the longitudinal elastic modulus of at least one of the support
and the sticky material constituting the resin tape is preferably less than the

20  longitudinal elastic modulus of the sealing resin section 23 of the IC module 20.
[0059]

Though not shown here, an opening or a recess can be provided in the
base material 41 at a position corresponding to lead frame 21. With this
conﬁguraﬁon, when bonding the base materials 41 and 42, the lead frame 21 can be

25  stored in the opening or the recess, eliminating projections and recesses in the base



5 catch at the gap D during flatness test such as a ball pen test, and can increase the flatness and
smoothness of the outer surface of the inlay 40 constituted by the outer surface 42a of the base
material 42 and the outer surface 43a of the sealing material 43. [0063] 10The sealing material 43 is
arranged such as to cover the outer surface 20a ohthe IC module 20 exposed by the opening 42h,
whereby the outer surface 42a of the base material 42 and the outer surface 43a of the sealing
material 43nakeijidedseithths thitewsmef thedgdd framenidl roudlfg, ifinpe iAEHP Bane. Consequently,
even if a step g is generated between the outer surface 42a of the base material 42 15 and the outer
surface 20geatthted GymbelthicRAdsobiding ik foarer Surtaeinbisti4d seminsghrsgier sactish 23, the outer
surface 42a of the base material 42 and the outer surface 43a of the sealing material 43 can be kept
roughly in thiBassecatabe ninik theifeione pBeghsiortortn docakstntrs fpresntedd @foothness of the outer
surface of the inlay 40 constituted by the outer surface 42a of the base material 42 and the 20outer
surface 43pgihthe-sealirgimateint#asdd06Moreoveyrtheltionedsinsanths Sisgddstween the outer
surface 42a of the base material 42 and the outer surface 43a of the sealing material 43 is not larger
than 2§ p.rsoihexahitdesd fiaeecohttie ipayid® achistititaddsysthe outer surface 42a of the 25 base
material 42 and the outer surface 43a of the sealing material 43 can between 25 made roughly flat
and in the $edgo]plane, and can adequately satisfy the standard for passing a flatness test, such as a
ball pen test. More preferably, the step is not larger than 15 urn. This can reduce the defect rate in the

ball pen test. [0065Th¥\ipeningiing thebsin tagieriad Hecendiinfprmedhuiasaethpd 868 possible to
facilitate the arrangement of the sealing material 43, simplify the manufacturin
punching. After bonding the base materials 41 and 42, the opening in the base

material 41 can be sealed in a manner similar to the opening 42h in the base
10 material 42. The same sealing material as thaf of the sealing material 43 can be
used for the opening in the base material 41. It is also possible to use an adhesive
such as a two-component curable epoxy resin. In particular, using a
shock-resistant elastic epoxy resin can protect the IC module 20 from shock.
The recess in the base material 41 can be formed by hot-stamping, milling,
15 embossing, etc. |
[0061]
Subsequently, effects of this embodiment will be explained.
As shown in FIG. 5B, in the inlay 40 of this embodiment, the outer shape
of the opening 42h is slightly larger than the outer shape of the sealing resin section
20 23, and a gap D is formed between the inside face of the opening 42h and the
sealing resin section 23. A sealing material 43 having electrical insulation is
provided such as to fill in this gap D. This can prevent external static electricity
from infiltrating through the gap D and adversely affecting the IC module 20.
When the sealing material 43 is closely attached and covers the lead frame

25 21, which is the conductive section of the IC module 20 exposed by the gap D, a



step of the inlay 40, increase the yield, and reduce the manufacturing cost. [0066] When using, as the
sealing material 43, a resin material having a less 10 longitudinal elastic modulus than the sealing
resin section 23 of the IC module 20, or a resin tape wherein at least one of the support and the sticky
material has a less longitudinal elastic modulus th&@4 the sealing resin section 23 of the IC module 20,
a shock applied against the inlay 40 is dispersed into the sealing material 43 as  elastic energy. This
reduces t %ﬁuﬁ’é Yaget éQ@rh‘?)ﬁ‘ihé"??f,l'15W?WW3%§@W§€&FBP4§M%&IW deforms
more easig/ thanp the sealing resin section 23 of the IC module 20. Therefore, in a ball pen test, even if
an extern Qﬂ&%ﬁ}mﬁsﬂ this 61%“19 Eﬁ?{%‘%@% outer surface 42a of the base material 42 makes a
deformed 'aﬁggﬁaﬂon on the inlet 30 side of the outer surface 20 43a of the sealing material 43, when
the pen ti[i s from being on the outer surface 42a of the base material 42 to being on the outer
surface 43a of the sealing material 43, the sealing material 43 elastically deforms in a direction that
reduces the step bM?%%R& llph e using Shermealingmvnisriabf Aothis preeeotier surface 43a of
the sealing material 43 (the inlet 3Q direction). This can reduce stress in 25the direction which the pen
tip is proc 8@%@9*8@@3&%%&%%@&%%@&%? bellqidest. o ertiadsaseisterial 42 and the
outer surface 43a of the sealing material 43. [0068] As described above, according to the inlay 40 of
the prese %faéﬂ‘?%ﬁﬂﬁém‘,’%ﬁhﬁﬁ%\ﬂgFf‘BPé‘fﬁﬁé‘@fé%ﬁF&ft?‘@éﬁl%@ré%ﬁﬁéﬁ?érW fhe elgfand for a flat

outer surface.can gtggtisfied. [0069]. In this embodiment, when the inlet 30 shown in FIGS. 4A

and 48 is SHifSEdd8 T Erbastimatarial 42mditl qimersiHBosan ek thpacaling mestaodule
43.

[0063]

10 The sealing material 43 is arranged such as to cover the outer surface 20a
of the IC module 20 exposed by the opening 42h, whereby the outer surface 42a of
the base material 42 and the outer surface 43a of the sealing material 43 are joined
such as to become roughly flat and roughly in the same plane. Consequently,
even if a step g is generated between the outer surface 42a of the base material 42

15 and the outer surface 20a of the IC module 20 including the outer surface of the
sealing resin section 23, the outer surface 42a of the base material 42 and the outer
surface 43a of the sealing material 43 can be kept roughly in the same plane. Itis
therefore possible to increase the flatness and smoothness of the outer surface of
the inlay 40 constituted by the outer surface 42a of the base material 42 and the

20  outer surface 43a of the »sealing material 43.

[0064]

Furthermore, since the step between the outer surface 42a of the base
material 42 and the outer surface 43a of the sealing material 43 is not larger than 20
um, the outer surface of the inlay 40 constituted by the outer surface 42a of the

25  base material 42 and the outer surface 43a of the sealing material 43 can between



10 20 is connected to the antenna connecting lands 8 and 9 of th_e antenna sheet 1 is su_bjectf to a
stress due to repeated flexing. At this time, since the antenna coil 4 is formeq by patternln_g of an
aluminum thin film on the substrate 2, flexibility is increased in comparison with a conventlo.n.al ‘
antenna coil formed from a wound wire, and stress isggrevented from concentrating at s_pecmc points.
15[0070] The width, W3 of the antenna connecting lands 8 and 9 of Fhe antenna _con 4 connected
to the antenr%%%ﬁo %E&' e &?é%ﬁ@*@?ﬁa@@i%%@tﬁ%ﬁg&s&ﬂgﬁt&ﬂaﬂms WI and W2
of the antenna colil 4, and_roughly the same as, or slightly smaller than, the Wld.th W4 of the antenna
land 25 Thig%%aa%ib%&g%?ﬁeéﬂe&"hﬁ%%WﬂéﬂPPWBSﬁirem,m&mﬁwﬂmtgﬁ&pﬁsmcentrmmg.
Furtherhore the aptenpa connecting lands 8 and 9 can be connected along the entire width of t_he
antenna land 955 \ﬁd{ﬂlwﬂéiﬁe%%ﬁdaﬁe the dafeshratecorthe dtaibpemtiss and 9 can be reliably
connected t ntenna land 25, increasing the reliability of the antenna coil 4 and the inlet 30.
25[0071] Z;tg%gtﬂermore, the length L3 of the antenna connecting lands 8 and 9 of the antenna sheet
i length L4 of the overlapping sections between the antenna land 25 of the IC
1 is made larger than_ the leng ) g NS betwe ‘ . 1 25 of
module 20 and the antéfindLBhALEHRGIRAAES ﬁl@ﬁ@ﬁmg@ﬁtﬁn&hékm&mdmmtpmamgi_ of the
antenna con eclti lands 5 8 and 9 is roughly twice the length L4 pf the overlapping sections between
the antenna% d%%ﬁh%ﬂﬂ@“&ﬁ{%?m&&hwéﬁgmmlm Smpkify theuttaruetiffig of the antenna
land 25 are cpnnec d.such as to be positioned roughly at the center of the insides of the en?s (()jf ;hse
antenna con%ggt?ng{ﬁgﬁb%%@ng@%ﬁmmﬁn Pi@m@ﬂmmmmwﬁthe antennahan
consequentl act roughly 10 with the centers of the antenna connecting lands 8 and 9 whose
width W3 is %g%@eﬁlarger than the widths W1 and W2 of the antenna coil 4. [00721 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 antenii &ifs RS s¥ i paterabdd sussin mejenigl tyeggeleese of the antenna

' ghly | ing lands 8 and 9 whose width
land 25can ved roughly in the centers of the antenna connecting .
W3 is ?n(gd ellpf} Z{ri.ﬁlf%gec%sﬁ% %95#‘1183%% HiFatsing serinsantivr Zheditha Komedaim6an thereby

prevent bre%lfaagx%ﬁﬁ%%ca& rea & ilegs't[ggz Sc;]f the support and the sticky material has a less
longitudinal elastic modulus than the sealing resin section 23 of the IC module 20,
a shock applied against the inlay 40 is dispersed into the sealing material 43 as
elastic energy. This reduces the shock against the IC module 20.

15 [0067]

The sealing material 43 elastically deforms more easily than the sealing
resin section 23 of the IC module 20. Therefore, in a ball pen test, evenifan -
external force received from the pen tip by the outer surface 42a of the base
material 42 makes a deformed indentation on the inlet 30 side of the outer surface

20 43aof the sealing material 43, when the pen tip moves from being on the outer
surface 42a of the base material 42 to being on the outer surface 43a of the sealing
material 43, the sealing material 43 elastically deforms in a direction that reduces
the step between the outer surface 42a of the base material 42 and the outer surface
43a of the sealing material 43 (the inlet 30 direction). This can reduce stress in

25 the direction which the pen tip is proceeding in due to the step between the outer



20In 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 reinforcing material for them. This prevents the antenna coll
4 having small widths W1 and W2 from making contact with the edges 25e of the antenna land 25, and
can prevent breakage of the antenna coil 4. 25[0024] 28 Furthermore, reinforcing patterns 12 and 13
for reinforcing the antenna connecting lands 8 and 9 are formed on a face of the substrate 2 that is on

the opposit&trtantthedeassrpatenial 43 anhtheiputer susfaserida ofithe sealingnaetesialyith the

formation regions of the antenna connecting lands 8 and 9. The antenna 5 connecting lands 8 and 9
are thus s%ported by both the substrate 2 and the reinforcing patterns 12 and 13 on the rear face of
the substrate 2, whereby the antenna connecting lands 8 and 9 can be reinforced. [0075] Therefore,
the flexur&pgﬁghgth of the antenna connecting lands 8 and 9 is 10 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 coif¥# 4F&cEibsfbabaytoacissdies Meininlayckkafthe Prsscaheamhrdpamiecting lands 8

and 9, and breakage of the antenna coil 4, can be prevented. [0076] 15Even if the substrate 2 breaks
due 6 stré&filatian ahprtioglestrisisr ap brapervented. and B dembaddade fletcoreact the antenna

connecting lands 8 and 9, .
Surface can be satisfied.

[0069]
In this embodiment, when the inlet 30 shown in FIGS. 4A and 4B is
subjected to repeated flexing, a section where the antenna land 25 of the IC module
10 20 is connected to the antenna connecting lands 8 and 9 of the antenna sheet 1 is
subject to a stress due to repeated flexing. At this time, since the antenna coil 4 is
formed by patterning of an aluminum thin film on the substrate 2, flexibility is
increased in comparison with a conventional antenna coil formed from a wound
wire, and stress is prevented from concentrating at specific points.
15 [0070]
The width W3 of the antenna connecting lands 8 and 9 of the antenna coil
4 connected to the antenna land 25 of the IC module 20 is formed such that it is
larger than the widths W1 and W2 of the antenna coil 4, and roughly the same as,
or slightly smaller than, the width W4 of the antenna land 25.  This can disperse
20 the stress in the width W3 direction, and prevent it from concentrating.
Furthermore, the antenna connecting lands 8 and 9 can be connected along the
entire width of the antenna land 25 in the width W4 direction, and the antenna
connecting lands 8 and 9 can be reliably connected to the antenna land 25,
increasing the reliability of the antenna coil 4 and the inlet 30.

25 [0071]



whereby they can assist the antenna connecting lands 8 and 9, and prevent the antenna coil 4 from
breaking. [0077] 20 Furthermore, since the thin-film antenna coil 4 of this embodiment can be
manufactured collectively by, for example, etching and the like, in comparison with a manufacturing
process in which wire-wound antenna coils are indiyjdually wired, productivity of the antenna sheet 1
can be noticeably increased. [0078] 25Furthermore, when securing the IC module 20 on the substrate
2, since the 29 opEHithsTrers: thinlength icofdhaingteasin sanwstimslaonds 8 rpdiboiitke20 is formed in
the antenna sheet, the thickness of the sealing resin section 23 of the IC module 20 is absorbed by
storing it ifHEBHEMGRG A mede datsse thangthglengsh bAatithg avethalenisp sediemsade thin. 5[0079]
Furthermoye, since the length L3 of the antenna connecting lands 8 and 9 is larger than the length of
the antenré?‘g’ﬁa%‘éméaﬁdtﬂé e ¢ miedslivR) trd shp pottmpaemetting 1éhdsodule 20 and
the substrate 2 that is supported by the antenna connecting lands 8 and 9 can be increased. This
increases Bty Adsagaitkissreedinmt shefeagtnl Brefthantie cantertiag tihdseven when the
antenpa cgnnecting lands 8 and 9 are subjected to flexing. [0080] Furthermore, the reinforcing
patterns 13 #9118 sousbhviurcn ferisagtnlib gioihe oV enlappitgseedonmbetwepiativs 8 and 9 on a face
of the substrate 2 of the 15 antenna sheet 1 that is on the side opposite to the face where the antenna

connectind e $ad 4 D ane e srtammaesagoing Jardss dofify resistansdivedgirRGan be
transmittedéo the reinforcing patterns 12 and 13, and released to the outside. This can prevent the
substrate 2 %ﬁ%%%@ﬁégzéﬁﬁerﬁ%ﬁﬁﬁeﬁlﬁ@@f@ﬁépdm pesitbeptaveahdyl dtdhe stinking to the

resistance welding apparatus 20 and the product. In addition, a decrease in the flexural strength of the
antenna Sﬂ\g&ﬁlﬁgﬁﬁﬁé)gﬂé@,gﬂ@écpf[m]tema connecting lands 8 and 9 on the antenna

coil 4 side. The edges 25¢ of the antenna land 25 consequently contact roughly

10 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.
[0072] |

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

15 subjected to repeated flexing, the edges 25¢ of the antenna land 25 can be received
roughly in the centers of the antenna connecting lands 8 and 9 whose width W3 is
made larger. This can prevent concentration of stress in the antenna coil 4, and
can thereby prevent breakage of the antenna coil 4.

[0073]

20 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 reinforcing
material for them. This prevents the antenna coil 4 having small widths W1 and
W2 from making contact with the edges 25e of the antenna land 25, and can
prevent breakage of the antenna coil 4.

25  [0074]



Furtheiinore, since the inlet 30 includes the antenna sheet 1 described above, breakage of the
antenna coil 4 due to the antenna sheet 1 can be prevented, 25increasing the reliability of data
communications, and further increasing the 30 productivity of the inlet 30. Therefore, it is possible to
provide the inlet 30 that enables breakage of the apgenna coil 4 to be prevented, has high data
communications reliability, and high productivity. [0082] SFurthermore, since the inlay 40 includes the
inlet 30 including thEThERRE Jsddercgspriashbted dforaginfrainsiheAEnsi 4 due to the
antenna sheet | can be prevented, increasing the reliability of data communications, and further
increasing TG LERAS 8 ard Otare Bemeerhancrifisef Hirusubstaterd ritcosdiigection points
between the antenna connecting lands 8 and 9 of the antenna 10 sheet | and the antenna land 25 of
the 1C moQBROSHF side te e fare whers, npaRBoHbI At pmedinkeresaendsieakage of the
antenna coil 4 to be prevented, has high data communications reliability, and high productivity. [0083]
15 (Inlay MAR B iomgtnadrsigns Ofg’l‘}t?éﬁﬁfﬂ}@q‘ﬂ?}?%ﬁ‘!@&@é%‘? $rislFactdequmenitiay 40 of this
embodiment will be explained. Firstly, the inlet 30 is pinched between the pair of base materials
41 an 42?%%%%&1%%‘1&'%Wﬁ%é?%%éﬂﬁ@%%@%ﬁbﬁqé@%hw theger than the 20outer

shape of the sealing resin section 23, is provided in one base material 42 at a position corresponding

to the sealifiiUSHEBatsHS 3 el Aoribaurantres aldhpribstatodgjhereby the

antenna connecting lands 8 and 9 can be reinforced.
[0075]
Therefore, the flexural strength of the antenna connecting lands 8 and 9 is

10 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.

[0076]

15 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.

[0077]

20 Furthermore, since the thin-film antenna coil 4 of this embodiment 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 of the antenna sheet 1 can be noticeably increased.

[0078]

25 Furthermore, when securing the IC module 20 on the substrate 2, since the



As a first manufacturing method, with the sealing resin section 23 of the 251C module 20 stored and
exposed in the opening 42h of the base material 42, the 31 base materials 41 and 42 are joined to the
inlet 30. The gap D between the sealing resin section 23 of the IC module 20 stored in the opening
42h and the inner face of the opening 42h is then filked with the sealing material 43. When using a
resin tape, a hot metal sheet, and the like as the sealing material 43, this is filled into the 5 gap D in a
roughly reCBSEREH thahsanssapethmislinavesimenetion Ao ftholtcumshlieA0dsfitmibé shape of the
gap D. At this time, after a pressing step described below, the quantity of the sealing material 43 is
adjusted tédReantsmsewhieh teghieknenstafithe seelingrfesio sdion Bicdfabe Iaterdald2 and the outer
surface 43a of the sealing material 43 are roughly flat and in the same plane. 10[0085]

Subsequefflys absrsbesdbysteping it thappesinaJeof e substrateshdhzebyrendtding ther sides, |
pushing them together and compressing them, is performed. In this pressing step, the sealing material
43 in the Bﬁ@%&é@h&@@éﬁ&-ﬂ, and in the opening 42h, is compressed. In addition, the outer
surface 42a of the base 15 material 42 and the outer surface 34a of the sealing material 34 are formed
rough?y fla{lwa% roughly in the same plane. [0086] As a second manufacturing method, before
joining the inlet 30 to the base materials 41 and 42, the sealing resin section 23 of an IC module 20
“including the 20inlEEgbeEnAsvesingavibg thncte dihofithetentennd condettingdsadn 8teris 41 and 42 are
then joined. [0087] In this case, the portion of the IC module 20 of the inlet 30 that is exposed in
the openir§ ¥%eishaytre lenetforfithe anigtmeranse3f sy tondiaganabatentzifodiretirasin material such
as a resin tape. The guantity of the resin material such as a 32 resin tape at this time is adjusted in
the same MG SHBPENE tHeaREthadhumedulmefmedibe swistiataditbahisssinnogied bibBomes possible

to facilitate the arrangement of the sealing material 43, simplify the manufacturing step of the inlay
antenna connecting lands 8 and 9 can be increased. This increases durability

10  against stress, and can prevent breakage of the antenna coil 4 even when the
antenna connecting lands 8 and 9 are subjected to flexing.
[0080]
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
15  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 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
20  and the product. In addition, a decrease in the flexural strength of the antenna
sheet 1 can be prevented.

[0081]
Furthermore, since the inlet 30 includes the antenna sheet 1 described
above, breakage of the antenna coil 4 due to the antenna sheet 1 can be prevented,

25  increasing the reliability of data communications, and further increasing the



40, and to reduce the manufacturing cost. 5[0088] Subsequently, as in the first manufacturing method,
the base materials 41 and 42 are joined to the inlet 30. At this time, the sealing material 43 is filled into
the opening 42h of the base material 42 and covers the sealing resin section 23.  After performing
the same pressing step as in the first manufacturimgpmethod, the 10 outer surface 42a of the base
material 42 and the outer surface 34a of the sealing material 34 are formed roughly flat and roughly in

the same PrafectinitsoStheomlerthurdhensiorenitisapssiblo tespravids the dnlet Jdhatably joined to the
inlet 30 with the resin material in a semi-melted state. This enables  the opening 42h to be more
easily fillegoaklstbecakanghithaantnms: asldord)e prexanted heikighaleimihetic sheet mentioned
above as the base materials 41 and 42, the base materials 41 and 42 are joined to the inlet 30 by
using an FRaENRIcaHARATRIRRbtRomdIshappductieitesive is applied to the antenna sheet 1 of the
inlet 30, or to the faces of the base materials 41 and 42 that will contact die antenna 20 sheet 1, and
they are j([@f&?]at a comparatively low temperature of, for example, approximately 70C to 140C. [0090]
As the adhesive, it is possible to use, for example, EVA (ethylene vinyl acetate resin)-based, EAA
(ethylene-acrylic vatbemepe sinesihy btlard0dnphijestae-indeedf) puiludiog theeabtosee, etc.
sheet 1 described above, breakage of the antenna coil 4 due to the antenna sheet 1
can be prevented, increasing the reliability of data communications, and further
increasing the productivity. Also, the base materials 41 and 42 can reinforce
connection points between the antenna connecting lands 8 and 9 of the antenna
10  sheet | and the antenna land 25 of the IC module 20.
Therefore, it is possible to provide the inlay 40 that enables breakage of
the antenna coil 4 to be prevented, has high data communications reliability, and
high productivity.
[0083]
15 (Inlay Manufacturing Method)
Subsequently, a method of manufacturing the inlay 40 of this embodiment
will be explained.
Firstly, the inlet 30 is pinched between the pair of base materials 41 and 42,
and joined to them. At this time, an opening 42h, which is slightly larger than the
20  outer shape of the sealing resin section 23, is provided in one base material 42 at a
position corresponding to the sealing resin section 23 of the IC module 20 of the

inlet 30.

[0084]

As a first manufacturing method, with the sealing resin section 23 of the

25  IC module 20 stored and exposed in the opening 42h of the base material 42, the



33 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. [0091] 5When using the thermoplastic film mentioned above as the base materials 41 and 42,
the inlet 30 is joined to the base materials 41 and 42 3iing a thermal laminating method of

melt- bondlng,ggemggrpﬂg% sure to t whil ting them at a temperature that exceeds the
softening temperature of the ase ma?e’né?s%?f’ ’ﬂg g@ %ﬁ?ogﬂﬁg)t spicths seabioe To
accomplish rlighle 1 meijt gtgg}swe ed apove can also be used when
employing a thermal Iamlna(t}l}r?g?netho store ‘épﬁﬂ(‘-ﬁ% g Seetinnse Bagefmaterials 41

and 42 to fo%% Qﬁc tgla sh of thjs smgle pi ce is shaped as desired. 15Thus the
inlay 40 shown in FIG 5A§n ggﬂcaé egra ﬁﬁ?ﬁ‘ ’fﬁbg %%f?émng temperature

of the base Eerz{a[{gtﬁ atel 100C.to 150C for PET-G, and approximately 80C to
100C for PV%%ZOAS de e?ﬁlb (fe t em SeRlingmatpuaLid. this indilladntmtbReet 1 is made

from PEN or, f5 ]};hder éﬁ ure of PEN i apprommately 269C, and the softening
temperaturegc? PET is appr glma‘%%}é)fg’éaém?ﬁg{l@ S%Y)‘ﬁ?’?’éaéirﬁﬁﬁha&’?ﬁémﬁoplastlc material having

a low softengg:RBh LG 35 Tile @hDichyvas usgd for substrates in conventional antenna sheets,
the 25heat- resstgﬂnce temperat'tidrle%? e sutl?étggfe ca‘ﬁtbtﬁlﬁw%%t HieT 3 prensing step

described below, the quantity of the sealing material 43 is adjusted to an amount

which ensures that the outer surface 42a of the base material 42 and the outer
surface 43a of the sealing material 43 are roughly flat and in the same plane.
10 [0085]
Subsequently, a pressing step of pressing the base materials 41 and 42
from their outer sides, pushing them together and compressing them, is performed.
In this pressing step, the sealing material 43 in the base materials 41 and 42, and in
the opening 42h, is compressed. In addition, the outer surface 42a of the base
15 material 42 and the outer surface 34a of the sealing material 34 are formed roughly
flatly and reughly in the same plane.
[0086]
As a second manufacturing method, before joining the inlet 30 to the base
materials 41 and 42, the sealing resin section 23 of an IC module 20 including the

20  inlet 30 is covered with the sealing material 43, and the base materials 41 and 42

are then joined.
[0087]

In this case, the portion of the IC module 20 of the inlet 30 that is exposed
in the opening 42h is covered beforehand with the sealing material 43 made from a

25 resin material such as a resin tape. The quantity of the resin material such as a



Therefore, when the base materials 41 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 1 does not.
Thus, when the inlet 30 including the 5 antenna sheet 1 and the base materials 41 and 42 are
laminated and joined by thermal lamination, even if héat is applied to the substrate 2 of the antenna

sheet 1, the sukistaie 2t ¢Ri3 Hﬁ]@fi‘é‘\@j}{g‘gjr lasticizing and flowing, Therefore, the antenna coil 4 -
can be prevented from moving in accordancﬂelnivivlghg & %%?t%‘gﬁbgtﬁéﬁé@?ﬁ%@‘tﬁ@mmbility of data

communicatiafetiyd be Wigsg 3910 c]i’ ..Even if the s Eestrate 2 is heated in excess of its
softening temperature such that It is ple%%? fég B‘ffcﬁﬁnelq%&?ts fva%?‘éﬁWé‘éq}?e antenna coil 4 is

formed in a famasipapR@SHERCHDEL ARONE IR £PMDarison with a canventional wire-wound antenna
coil, there is a larger contact area of%he a%tlglzwﬁgf é’gﬂp LYithsRanulaciuring step whtheinlare flow

resistance oﬂtmaa@&@n@&&eihfqu&lg@aﬁ&f& sgdsTTherefore, it is possible to prevent the antenna coll
4 from moving according to the flow of the s strate 2, and to improve the reliability of data

commurdicatifidgPp96] <Second Embodiment> 20Subsequently, a second embodiment of the present
invention will be explained with reference to FIG. 1 to FIG. 5A, and using FIG. 6. An inlay 40B of this

embodiment differs fRubsdaadpiRY 40;Hascrpgd.in the first embogiment in that the outer surface 20a of
the IC module 20 (outer surfacg%f the sea?lin% resw‘?%(é%éﬁgf’gi%? rm%é%’gﬁﬂfylﬁﬂlﬂﬁlsame place as

the outer sudadd e 9b#MRINEIEARDAIBIal A2 Dince tl{g conSiguration is otherwise similar to the first
embodiment, 35 like parts are denoted with like rgfteur%?ic % glg?‘aéﬁ'aaéf’egﬂ&ﬁﬂ@bmt@usly

explained. [0BO basishamdpthiGAeim s amBqdiment, asin the first embodiment 5 described
above, the sealing material 43 is arranged Setw%%% ﬁgxlzﬁgsségefg BB B8RRI 43h and the sealing

resin sectioAZ@r pedfoheiganie mléqﬂégggfg@geﬂﬂ&t}g@ﬂg material 43. Furthermore, unlike the first

embodiment, the outer surface 1rst manufacturing method, the

10 outer surface 42a of the base material 42 and the outer surface 34a of the sealing

material 34 are formed roughly flat and roughly in the same plane.
In the second manufacturing method, the base material 42 is preferably
joined to the inlet 30 with the resin material in a semi-melted state. This enables

the opening 42h to be more easily filled with the sealing material 43.

15 [0089]

When using the synthetic sheet mentioned above as the base materials 41
and 42, the base materials 41 and 42 are joined to the inlet 30 by using an adhesive
laminating method, whereby an adhesive is applied to the antenna sheet 1 of the
inlet 30, or to the faces of the base materials 41 and 42 that will contact the antenna

20  sheet 1, and they are joined at a comparatively low temperature of, for example

approximately 70°C to 140°C.
[0090]

As the adhesive, it is possible to use, for example, EVA (ethylene vinyl
acetate resin)-based, FAA (ethylene-acrylic acid copolymer resin)-based,

25  polyester-based, polyurethane-based, etc.



of the sealing resin section 23, which is a part of the outer surface 20a of the IC module 20, is formed
roughly in the same plane as the outer surface 42a of the base 10 material 42. Therefore, in this
embodiment, the outer surface of the inlay 40B, which includes the outer surface 42a of the base
material 42, the outer surface 43a of the sealing magerial 43, and the outer surface of the sealing resin
section 23 (the oué%(sgﬁaggggéa.of the IC module 20), is formed roughle/ flat and roughly in the same
plane. The inlay 4 HE AR AGG LTSS oatngsenefherive et tha %escribed in the
first embodiment. Qﬁ%fﬁgmording to the inlay 40B of this embodiment, as in the first embodiment,
|

since the §&p B SYHMyHARsLA®Y csap hpachrd hetvrenghesntsamtevented from

infiltrating éﬁf@ gan D, ndbadverselxyi/iﬁ ffecting the IC module 20. 20Furthermore, since the gap D is filled
with the sealing rAateris] é?ﬁ,eé’éaﬁ? firseBfbbdiment it is possible to prevent a catch from occurring

at the gapgg glfling a flatness test such as a ball pen test, whereby the flatness and smoothness of the
inlay 40B a?w be increased. [0099] 25 <Third Embodiment> 36 Subsequently, a third embodiment of

the pregsent inventign will be e Igﬂ%ed with reference to FIGS. |IA to 5A, and using FIG. 7. The inlay
40C 6t this embodih&at Sithe mapkstsdinasmianedirboampoiiphase mateiale antenna coil 4
and the comgr%i IC moduyle 20 are covered by the 5scaling material 43. Since the

Relirdblch i

configuration Taotherhi<B EimildF 1858 7 dnatsrialid! sadda i fotbermnh like reference

, numerals,land are not repe itipusly %xpgiineﬂl. [OJBOO] As shown in FIG. 7, in the inlay 40C of this
embodim e%%%g%%ﬁ%&o melt-bonding them by applying pressure to them while

heating them at a temperature that exceeds the softening temperature of the base
materials 41 and 42, e.g. approximately 130°C to 170°C. To accomplish reliable

10 melt-bonding, the adhesive mentioned above can also be used when employing a
thermal laminating method.

[0092]

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.

15 Thus the inlay 40 shown in FIGS. 5A and 5B can be manufactured.

[0093]

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.

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

25 heat-resistance temperature of the substrate 2 can be increased.



10section between the antenna connecting lands 8 and 9 of the antenna coil 4 (see FIG 4A) and the
antenna land 25 of the IC module 20 is covered with the sealing material 43, which is formed on the
opposite side with the substrate 2 in between. The opening 42H formed in the base material 42 is
formed such that the opening on the inlet 30 side ig4arger than the opening on the outer surface 42a
15side, and a recess 42b is formed on the inlet 30 side of the base material 42. [0101] The inlay
40C can HO%4hufactured by forming the opening 42H beforehand in the base material 42, and, in the
second manufacturing method described in the first embodiment, using the sealing material 43 to
cover the 20opposiletsiiabyrbier the pese materisls ¢band dinenthHusigletf austhhatethtenna coil 4 and
the substrate of the connection section of the antenna land 25 of the IC module 20. [0102] In this
embodimdA@rRpesmadsdMotriadTiRiG dhabese mascsinlnétuod 48cudiersubersseittthe antenna coil
4 and the IC module 20, it can reintbrce the 37 connection section between the antenna connecting
lands 8 ari¥ & HAR theldheaiennmehed, tidaesmoincrdhgmgvinn thedniniidliseleding thed the reliability
of the_connection section. As shown in FIG. 6, this embodiment can also be applied in a case

where 5 tH@tsnRe Sgrbtembthebase netwidstl zndAd ae leminatutankisnedbihe base material 42

are roughl%in the same plane. [0103] (Electronic Passport)
ermal lamination, even if heat is applied to the substrate 2 of the antenna sheet 1,

the substrate 2 can be prevented from plasticizing and flowing. Therefore, the
antenna coil 4 can be prevented from moving in accordance with the flow of the
substrate 2, and the reliability of data communication can be increased.

10 [0095]

Even if the substrate 2 is heated in excess of its softening temperature such

that it is plasticized by the heat and flows, since the antenna coil 4 is formed in a
film shape as described above, in comparison with a conventional \afire;wound
antenna coil, there is a larger contact area of the antenna coil 4 with the substrate 2,

15 whereby the flow resistance of the antenna coil 4 can be increased. Therefore, it
is possible to prevent the antenna coil 4 from moving according to the flow of the
substrate 2, and to improve the reliability of data communication.
[0096]
<Second Embodiment>

20 Subsequently, a second embodiment of the present invention will be
explained with reference to FIG. 1 to FIG. 5A, and using FIG. 6. An inlay 40B of
this embodiment differs from the inlay 40 described in the first embodiment in that
the outer surface 20a of the IC module 20 (outer surface of the sealing resin section
23) is formed roughly in the same place as the outer surface 42a of the base

25  material 42, Since the configuration is otherwise similar to the first embodiment,



Subsequently, an electronic passport 100 will be explained as one example 10 of a data carrier with
non-contact type IC and an inlay with cover. As shown in FIG 8, an electronic passport 100
includes the inlay 40 described above as its front cover. A cover material 44 is joined to one face of the

inlay 40 and becomes the front cover of the electrogg)c passport 100. [0104] 15When the cover material
44 is joined to the inlay 40 in this manner, the exterrial appearance and texture of the electronic

passport 1eeipatisdingdaestaiowil oo ref-randensimdial doacarvestiepaligassport. Also, since the

inlay 40C prevents infiltration of static electricity, and has a outer surface with increased flatness, it
becomes pgghililedio provide the electronic passport 100 which has high 20 reliability of data
communication, enhanced ability to input characters and print a stamp. and a better external
appearan§eopy}05] The present invention is not limited to the embodiment described above. For
example, the antenna coil can be a needle-shaped wire-wound coil such as that 25disclosed in

Japanese Patent M sho4b20rIC. thiSCaSE e bR SHDIREHS the 38yastkaE pinches the inlet in

the embodiment described above can be used as a substrate (first base material) for the antenna

sheetsl, midsabiépassRlaie alingnanétie Lesermalpspisioadeg dadhaopisids aidhe inlet.

Therefore, in comparison with a case where a cover material is joined to the outer surface of the

SsubstrateoptiiepasiRand sheRhithe iBsay Wihicaoye! frnkeARPedHines i 0496] téhen a cover

material is used as the substrate (first base material) of the antenna sheet, and a similar base material

having theseglening-deserimd iPuhBaboye, anbediamiicaivdnsHernecand bagacwaterial, the inlay
with cover can be 10 made even thinner and more flexible. [01071

of the sealing resin section 23, which is a part of the outer surface 20a of the IC

module 20, is formed roughly in the same plane as the outer surface 42a of the base

10 material 42. Therefore, in this embodiment, the outer surface of the inlay 40B,
which includes the outer surface 42a of the base material 42, the outer surface 43a
of the sealing material 43, and the outer surface of the sealing resin section 23 (the
outer surface 20a of the IC module 20), is formed roughly flat and roughly in the
same plane. The inlay 40B can be manufactured using the first manufacturing

15  method described in the first embodiment.

[0098]

According to the inlay 40B of this embodiment, as in the first embodiment,
since the gap D is filled by the sealing material 43, external static electricity can be
‘prevented from infiltrating the gap D and adversely affecting the IC module 20.

20  Furthermore, since the gap D is filled with the sealing material 43, as in the first
embodiment it is possible to preveﬁt a catch from occurring at the gap D during a
flatness test such as a ball pen test, whereby the flatness and smoothness of the
inlay 40B can be increased.

[0099]

25  <Third Embodiment>



While in the embodiment described above, a pressing step is introduced when manufacturing the
inlay, the pressing step need not be performed. Even when the pressing step is not performed, the gap
between the IC module and the 15 inside face of the opening of the base material can be filled in using
the sealing material. Instead of performing a pressing_step, the outer surface of the base material and
the outer surface of the sealing material can be flatte &q using, for example, a roller, a scraper, etc.
[0108] 20The shape of the antenna coil need not be rectangular. Furthermore, the number of winds of

the antenna coil 4 is glsRAatlimitediia dhe.emkedimsntiesedbadrlaren Withyegard to the material
guality of the antenna circuit, it can be made from a material other than aluminum, such as, for

example, golde¢sgilaaredwitbppérS0RdIGS91 A tofAilettdesibgVd@mbddimehydéscibes an electronic
passport as an example of a data carrier with non-contact type |C including an inlay, the inlay of the

present inventitih eahostzpent it ifoms thatahrecahseip e embasem e darighiB%nd various
types of electrgnqie%%léllycﬁ]ﬂqﬁg@@g{g &‘%{é@@ﬁ&%@g O%Qézgwm{z}&mg%wi%%e fiA polyolefin
athic

synthetic sheet wit ness of 178 pm was used as the base material 41, a polyolefin synthetic

sheet with a thigkngss abd4Biemsand 42 nrelodingtn epemng/ipeaipartion weisthe IC module will be
arranged, was used as the base material 42, and an antenna sheet including an IC module and an
antenna circuiemslinsent, fiketnertseatirdpméenérathdikesivl epewitmetickné 8o B0 pm and including

a sticky material and a tape suppoart of polyester resin was used. In the
y repetit?ous]iypexplaﬁ%d. POty

[0100]
As shown in FIG. 7, in the inlay 40C of this embodiment, the connection
10 section between the antenna connecting lands 8 and 9 of the antenna coil 4 (see
FIG. 4A) and the antenna land 25 of the IC module 20 is covered with the sealing
material 43, which is formed on the opposite side with the substrate 2 in between.

The opening 42H formed in the base material 42 is formed such that the
opening on the inlet 30 side is larger than the opening on the outer surface 42a

15  side, and a recess 42b is formed on the inlet 30 side of the base material 42.
[0101]

The inlay 40C can be manufactured by forming the opening 42H
beforehand in the base material 42, and, in the second manufacturing method
described in the first embodiment, using the sealing material 43 to cover the

20  opposite side by pinching the antenna connecting lands 8 and 9 of the antenna coil
4 and the substrate of the connection section of the antenna land 25 of the IC
module 20.
[0102]
In this embodiment, since the sealing material 43 covers the connection section

25  between the antenna coil 4 and the IC module 20, it can reinforce the



15sealing material used here, the longitudinal elastic modulus of the polyester resin of the tape
support is less than the longitudinal elastic modulus of the sealing resin section of the IC module.

The base materials 41 and 42 were coated with an aqueous emulsion adhesive (EAA), and the sealing
material including the resin tape was arranged on 30 the IC module of the antenna sheet. The base
material 41, the antenna sheet, and the base material 42 were bonded in that order and pressurized,
such that FRPREHRISREtRR LRyt Ptsrg sennrs nedands Seanthfoand the Rt obtaining a
sample for E ple 1. Six of these were made, obtaining samples 1-1, 1-2, 1-3, 1-4, 1-5, and 1-6. 40
When the%@?ﬁﬁt the WM%W%%GF@&W&H% gHehdiyneiERcope, in each sample

there was n%gap,between the inside face of the opening of the substrate and the sealing resin section
of the IC 18 ?8@?ﬁé%fé‘§‘between the outer surface of the sealing material covering the IC module
and the 5 outer surface of the base material including the opening was as follows: Sample 1-1 :4 pm

Sample 1-2 : 11 p#1 SaPdmELG 14 this enhqdisneni:ceg glse boganiisd ins cogmisEmple 1-6 : 9 um
[0112] (Static Electricity Test) A static electricity test was carried out in accordance with 18010373-7
15 and H<Beoer surface 20a of the IC module 20 and the outer surface 42a of the base
material 42 are roughly in the same plane.
[0103]
(Electronic Passport)
Subsequently, an electronic passport 100 will be explained as one example
10 of a data carrier with non-contact type IC and an inlay with cover.
As shown in FIG. 8, an electronic passport 100 includes the inlay 40
described above as its front cover. A cover material 44 is joined to one face of the
inlay 40 and becomes the front cover of the electronic passport 100.
[0104]
15 When the cover material 44 is joined to the inlay 40 in this manner, the
external appearance and texture of the electronic passport 100 including the inlay
40 can be made similar to a conventional passport.  Also, since the inlay 40C
prevents infiltration of static electricity, and has a outer surface with increased
flatness, it becomes possible to provide the electronic passport 100 which has high
20  reliability of data communication, enhanced ability to input characters and print a
stamp, and a better external appearance.
[0105]
The present invention is not limited to the embodiment described above.

For example, the antenna coil can be a needle-shaped wire-wound coil such as that

25  disclosed in Japanese Patent No. 3721520. In this case, a material similar to the



Firstly, an inlay such as that shown in FIG. 5A was overturned and disposed on the base material
including the opening. With the long side direction of the rectangular inlay as the left-right direction and
the short side direction as the up-down direction, the inlay was arranged such thin the opening was at
the 20 top-right corner of the rectangle when vieweéﬂgfrom above. Voltages of +6kV, -6kV, +8kV, and
-8kV were applied in that order from the outer surface of the substrate where the opening was formed.

Every timeoalifigrphichel alpeintit i trscaitplifitheitalbasibapabalio o Lf tBaidedehip was checked and

the communication response of the inlay was measured. 25Each voltage was applied at a total of

twenty-fivespostition it babewese ril) FofitR HiabiH SRSt e dmdivicking fbesieigabsirection of the
horizontal rectangular region having the antenna coil as its outer periphery into quarters, and dividing

the horizoniad dit@atibasinteatifihss vorical i Mesisartiabistine 3ritet0 (RRpIsiions), the center of the
sealing resin section of the IC module (position center), on the 5substrate on the left side of the

opening (pesitiguritest) wath teastdieatead FoLHgRESINS itee RPeRIBAEPasHia: gtk on the
substrate on the upper side of the opening (position up), and on the substrate on the lower side of the

openiisg (pasitienteiodeis dabind shewshnpasy RREISRRIRINRMAIAdBeLsialis electricity test. In 10

Table 1, symbol 'IF indicates that the communication response was excellent for two seconds or
longer, and@idiéhtes that the communication response was poor. Also, '20' represents position 20, ‘M’
represents position center, 'l,' represents position left,represents position right, '‘Up’ represents position

up. and 'Un’ represeiisnosiven tatielalib kel aprasaivisHerA fas CoisaHaisatinb response was a
PR-450 I1DM non-contact reader/writer manufactured by DENSO WAVE, the communication
response bairgrehsekechat a sistinceaet ddteral 23184 the opening described in the
above embodiment is used as the second base material, the inléy with cover can be
10 made even thinner and more flexible.
[0107]
While in the embodiment described above, a pressing step is introduced
when manufacturing the inlay, the pressing step need not be performed. Even
when the pressing step is not performed, the gap between the IC module and the
15 inside face of the opening of the base material can be filled in using the sealing
material. Instead of performing a pressing step, the outer surface of the base
material and the outer surface of the sealing material can be flattened using, for
example, a roller, a scraper, etc.
[0108]
20 The shape of the antenna coil need not be rectangular. Furthermore, the
number of winds of the antenna coil 4 is also not limited to the embodiment
described above. With 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.

25 [0109]



Table 1 42 43 As shown in Table 1, in this embodiment, excellent communication responses were
obtained at all applied voltages and at all positions in each of the samples 1-1 to 1-6. [0115] 5(Ball Pen
Test) On the outer surface of the base material 42, a ball pen was made to travel along the long side
direction of the antenna coil such as to pass over the IC module. The ball pen used was a
commercially avallable ball pen with a ball diameter3$f 1 mm and a weight of 600 g, and it was made to

travel at a speed of\@2hiLAREYSSG I d trayeled back and forth 25 times, the basic
RIS aHBbHmAR LBRABATIRERS DR AR ION ity

operation of the IC Chlp was checked and the communication respo was measured.

Table 2 Sh@‘ﬁ@ﬁﬁ%%%&l%ﬂﬁ%ﬁ Q@H@&% tdn -E?b e 2, 'Or}]ﬁ]eagp gﬁll}éﬁltes an excellent

communication response, and 'NO' indicates a poo commum The apparatus

used for coREPEIERUIRR EREBRTSE WES &R KPM nonscony act reader/writer manufactured by
DENSO WAVE . the communication eé ?19 Or example gromc 1§ent1fllcat10n

documents and various types of electronically confirmable activity history
5 documents.
<Example 1>
{Oi 10]
A polyolefin synthetic sheet with a thickness of 178 um was used as the
base material 41, a polyolefin synthetic sheet with a thickness of 178 pum, and
10 including an opening in a portion where the IC module will be arranged, was used
as the base material 42, and an antenna sheet including an IC module and an
antenna circuit was used.
As the sealing material, a resin tape with a thickness of 50 pm and
including a sticky material and a tape support of polyester resin was used. In the
15 sealing material used here, the longitudinal elastic modulus of the polyester resin of
the tape support is less than the longitudinal elastic modulus of the sealing resin
section of the IC module.
The base materials 41 and 42 were coated with an aqueous emulsion
adhesive (EAA), and the sealing material including the resin tape was arranged on
20 the IC module of the antenna sheet. The base material 41, the antenna sheet, and
the base material 42 were bonded in that order and pressurized, such that the IC
module was aligned with the opening of the base material 42, thereby obtaining a
sample for Example 1.
Six of these were made, obtaining samples 1-1, 1-2, 1-3, 1-4, 1-5, and 1-6.

25 [0111]



response being checked at a distance of 10 mm. [0116] 20 Table 2 Examplel 1-1 OK 1-2 OK 1-3 OK
1-4 OK 1-5

40

When fhe sections of the obtained inlays were measured with an electron
microscope, in each sample there was no gap between the inside face of the
opening of the subsﬁate and the sealing resin section of the IC module. The step
between the outer surface of the sealing material covering the IC module and the

5 outer surface of the base material including the opening was as follows:

Sample 1-1 : 4 um

Sample 1-2 : 11 ym

Sample 1-3 : 10 um

Sample 1-4 : 15 pym

10 Sample 1-5: 9 ym
Sample 1-6 : 9 um
[0112]
(Static Electricity Test)
A static electricity test was carried out in accordance with ISO10373-7
15  and JIS X6305-7.

Firstly, an inlay such as that shéwn in FIG. 5A was overturned and
disposed on the base material including the opening. With the long side direction
of the rectangular inlay as the left-right direction and the short side direction as the
up-down direction, the inlay was arranged such thin the opening was at the

20  top-right corner of the rectangle when viewed from above. Voltages of +6kV,
—6kV, +8kV, and —8kV were applied in that order from the outer surface of the
substrate where the opening was formed. Every time a different voltage value
was applied, the basic operation of the IC chip was checked and the
communication response of the inlay was measured.

25 Each voltage was applied at a total of twenty-five positions, which were



OK 1-6 OK Comparative A-1 NC Examplel A-2 NG A-3 OK A-4 OK

10

15

41
sequentially measured: dividing the vertical direction of the horizontal rectangular

region having the antenna coil as its outer periphery into quarters, and dividing the
horizontal direction into fifths, vertical x horizontal is 4 x 5 =20 (20 positions), the
center of the sealing resin section of the IC module (position center), on the
substrate on the left side of the opening (position left), on the substrate on the right
side of the opening (position right), on the substrate on the upper side of the
opening (position up), and on the substrate on the lower side of the opening
(position under).

Table 1 shows measurements obtained in the static electricity test. In
Table 1, symbol ‘P’ indicates that the communication response was excellent for
two seconds or longer, and ‘F’ indicates that the communication response was poor.
Also, “20” represents position 20, ‘M’ represents position center, ‘L’ represents
position left, ‘R’ represents position right, “Up’ represents position up, and ‘Un’
represents position under.

The apparatus used for communication response was a PR-450 UDM
non-contact reader/writer manufactured by DENSO WAVE, the communication
response being checked at a distance of 10 mm.

[0113]

Table 1



A-5NG A-6 NG [0117] As shown in Table 2, in this embodiment, all the samples 1-1 to 1-6
obtained excellent communication responses. 5[0118] (Stamp Test) A stamp was used to apply a
weight to the outer surface of the substrate which the opening is formed in. The stamp used had a
punch tip diameter of 10 mm. After the stamp had 49 made 50 hits with a weight of 250 g at a fall

height of 320-rym, the hasjc operation of the IC chip was checked and the communication response of
the inlay was wni@d.n_n. bld 3|shbws measuremeht results of the stamp test. In Table 3, "OK'
indicates an EXcelfentT gritationTgEponge;jand NG’ indicates a poor 15communication
response. STt J%a B Used foprimiinitation rgsponse was a PR-450 UDIA non-contact
reader/writey mmutg:@_ﬂr@_dcpmt ENSQAVAVE, the comnunication response being checked at a
distance dfeip-mnt—45 =
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[0119] Table 3 Example 1 1-1 OK 1-2 OK 1-3 OK 1-4 OK 1-50K 1-6

10

15

20

43

As shown in Table 1, in this embodiment, excellent communication
responses were obtained at all applied voltages and at all positions in each of the
samples 1-1 to 1-6.

[0115]
(Ball Pen Test)

On the outer surface of the base material 42, a ball pen was made to travel
along the long side direction of the antenna coil such as to pass over the IC module.

The ball pen used was a commercially availaﬁle ball pen with a ball
diameter of 1 mm and a weight of 600 g, and it was made to travel at a speed of 25
mm/sec. After the ball pen had traveled back and forth 25 times, the basic
operation of the IC chip was checked and the communication response of the inlay
was measured.

Table 2 shows measurement results of the ball pen test. In Table 2, ‘OK’
indicates an excellent communication response, and ‘NG’ indicates a poor
communication response.

The apparatus used for communication response was a PR-450 UDM
non-contact reader/writer manufactured by DENSO WAVE, the communication
response being checked at a distance of 10 mm.

[0116]

Table 2



OK Comparative A-1 NG Example 1 A-2 NC A-3NC A-4 NG A-5NC

10

15

44

Example1 | 1-1|OK
1-2 |OK
1-3 {OK
1-4 |OK
1-5 |OK
1-6 |OK

Comparative | A-1 |NG

Example1 |A-2ING
A-3 10K
A-4 10K
A-5ING
A-6 ING

[0117]

As shown in Table 2, in this embodiment, all the samples 1-1 to 1-6

obtained excellent communication responses.

[0118]

(Stamp Test)

A stamp was used to apply a weight to the outer surface of the substrate
which the opening is formed in.

The stamp used had a punch tip diameter of 10 mm. After the stamp had
made 50 hits with a weight of 250 g at a fall height of 320 mm, the basic operation
of the IC chip was checked and the communication response of the inlay was
measured.

Table 3 shows measurement results of the stamp test. In Table 3, ‘OK’
indicates an excellent communication response, and ‘NG’ indicates a poor
communication response.

The apparatus used for communication response was a PR-450 UDM
non-contact reader/writer manufactured by DENSO WAVE, the communication

response being checked at a distance of 10 mm.



A-6 NC [0120] 5As shown in Table 3, in this embodiment, all the samples 1-1 to 1-6 obtained
excellent communication responses. [0121] <Comparative Example 1.> Samples were made by the
same method as in Example 1, except that the 10sealing material was not used. Six samples A-1, A-2,
A-3, A-4, A-5, and A-6 were obtained. [0122] ngen the sections of the obtained inlays were
measured with an electron microscope, in each sample, a gap of approximately 50 um was generated
between I®hBInside face of the opening of the substrate and the sealing resin section of the IC
module. The step between the outer sutface of the sealing material covering the IC module and the
outer surfdebbfihe base material including the opening was as follows: 46

OK
OK
OK
OK
OK
OK

Example 1

DA PN |

1...
1.._
1...
1....
1...
1.._

Comparative | A-1 ING
Example1 |A-2|NG
A-3ING
A—-4 |ING
A-5 NG
A-6 ING

[0120]

5 As shown in Table 3, in this embodiment, all the samples 1-1 to 1-6
obtained excellent communication responses.
[0121]
<Comparative Example 1>
Samples were made by the same method as in Example 1, except that the
10 .sealing material was not used.
Six samples A-1, A-2, A-3, A-4, A-5, and A-6 were obtained.
[0122]
When the sections of the obtained inlays were measured with an electron
microscope, in each sample, a gap of approximately 50 pm was generated between
15 the inside face of the opening of the substrate and the sealing resin section of the IC
module. The step between the outer surface of the sealing material covering the

- IC module and the outer surface of the base material including the opening was as

follows:.



Sample A-1: 26 pm Sample A-2 : 21 pm Sample A-3 : 22 gm Sample A-4 : 27 gm 5Sample A-5: 26
p.m Sample A-6 : 25 pm [0123] When the static electricity test described above was carried out, as
shown in Table 1, in sample A-1, there was a poor communication response when +6 kV 10 was
applied at position under (Un). In sample A-2, there #@s a poor communication response when -6 kV

was appl?ed at pos?tgmr?[%( ) Iprz%amgle A-3, there was a poor communic_atio_n response when +8 kV
was applied at position rig IE). n ple A-4, there was a poor communication response when +8

kV was applied at p itior11 u&g&e_rﬂin . In sample A-5, there was a poor 15 communication response
when +8 kV was applied at position t (R). In sample A-6, there was a poor communication

response when +8 k§/ alse%)_eli_egzat osition under (Un). [0124] When the ball pen test was carried
out, as shown in Table Z; whilé thér were poor communication responses in sample A-1, sample

A-2, sample A-5, ang ﬁﬁ%ﬂ _@-ﬁ‘?fxcellent communication responses were obtained in sample A-3
and sample A-4. thes ar‘HBltest was carried out, as shown in Table 3, all the samples from

A-1 to A6 obtained %%%5 (e)mr_%u.rg%ation responses. 25[0125] 47 As indicated by these results,
according to the embo Ren using R sealing material, static electricity can be prevented from
infiltrating through ttged&??é 2[‘8' ,azgefect rate of roughly 0% can be achieved in the static electricity
test. Whereas, in Comparative ExarHB}e 1, which does not use a sealing material, the 5test results
indicate thatmgﬂrobability of a poor communication response is extremely high.

When the static electricity test described above was carried out, as shown
in Table 1, in sample A-1, there was a poor communication response when +6 kV
10 was applied at position under (Un). Insample A-2, there was a poor
communication response when —6 kV was applied at position left (L). In sample
A-3, there was a poor communication response when +8 kV was applied at
position right (R). In sample A-4, there was a poor communication response
when +8 kV was applied at position under (Un). In sample A-5, there was a poor
15 communication response when +8 kV was applied at position right (R). In
sample A-6, there was a poor communication response when +8 kV was applied at
position under (Un).
[0124]
When the ball pen test was carried out, as shown in Table 2, while there
20 were poor communication responses in sample A-1, sample A-2, sample A-5, and
sample A-6, excellent communication responses were obtained in sample A-3 and
sample A-4.
When the stamp test was carried out, as shown in Table 3, all the samples

from A-1 to A6 obtained poor communication responses.

25 [0125]



[0126] <Fourth Embodiment> Anon-contact type information medium (hereinafter abbreviated as 10
'information medium') according to a fourth embodiment of the present invention will be explained
based on the drawings. FIG. 9 is a perspective view of a booklet 101 including an information
medium 110 of this embodiment. The information medium 110 is affixed while being pinched between
one of two cover members 102, which constitute a front 15 cover and a rear cover of the booklet 101,
and an inner bond#g) @disateahby: thasr e aseotding t thernmberdinent usinguhslity of text sheets 104
are bound between the front cover and the rear cover, enabling the booklet 101 to be used for various
purposes §E?:iﬁn§sn?f£"5§f’rh@?B&%%ER?‘}O&WPQBIﬁ&M&Wﬁﬁméﬁmmmﬁbdmamo can be
attached to face of one of the cover members 102 of the booklet 101. In this case, the information
medium 1884 Selrstaply aftuebdyt9%heam he erhdeved indhosietimelamideitnRthe face where the
cover members 102 touches the text sheets 104), rather than to its outer face. This configuration can
protect the THEiGARtS RreamA eLBrramledowiarh doeniemnscag spabing mbisolletho1. 48
Alternatively, the information medium 110 can be attached to one of the pages of the text sheets 104
of the bookiet FoHLtRBrdicatribre thepeahabilitiin page ramuriretpreesdsddsiven a larger area
than the other pages, and folded such that its area becomes the same as the other pages, enabling
the informﬁ’ﬁB‘F%‘%ﬁé&ﬁ}}n 110 to be stored in a space formed by the folded section. The folded section

is sealed %ﬁa%method such as gluing or stitching. [0128] FIG 10 is a view showing a mold of an IC
inlet 111 thal ¥Bhstitutes a part of the information medium 110. The IC inlet 111 includes an insulating
sheet 112,

<Fourth Embodiment>
A non-contact type information medium (hereinafter abbreviated as
10 ‘information medium’) according to a fourth embodiment of the present invention
will be explained based on the drawings.

FIG. 9 is a perspective view of a booklet 101 includiﬁg an informétion
medium 110 of this embodiment. The information medium 110 is affixed while
being pinched between one of two cover members 102, which constitute a front

15 cover and arear cover of the booklet 101, and an inner bonding sheet 103 that is
bonded to that 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.
[0127]
20 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 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

25 collisions against the booklet 101,



10 an antenna. coil 113 formed on both sides of the sheet 112, and an IC chip 114 attached to the
sheet 112. [0129] 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 formed 15by a method such as
etching, wire bonding, or printing, using a conductggsuch as aluminum or silver. Of these, aluminum is
inexpensive, making it preferable when considering the manufacturing cost. The antenna coil 113
includes an antenﬁgtmﬂimbfAtb?dn@émmnéﬁﬁwdﬂﬂleaarhéﬁﬁaQb@ﬁ td eneadithgumper line 113B
provided on another face. The end of the jumper line 113B is electrically 20 connected to the antenna

loop 113APdeea ehtbadixhdiectndOériitig beoldgt tlh thExampldy ardsthodisedh as crimping.

[0130] The IC chip 114 is electrically connected to the antenna coil 113 by welding or the like,
and attaciegeefibesigubshees tMidegiabies Hrgatatatethnn the otbawnpagnit and feldeile data to/front an
external data reading device and such like in a 49 non-contact manner. [0131] FIG1llisa
cross-secfisplthaéiissiremtiptomeattbe saadiastheichatseges mnebliogihe indarmiiomformation medium
110 is formed by using two sheet-like 5 porous base materials 115 to pinch an IC inlet 111 from above

and belownvdanc i beistoneritinapimetesibasedhatddeldad seesigined b foldadle piece by an
adhesive 116. [0132] In consideration of a manufacturing step of the information medium 110 10
describeds§&tény, heepoddus drmsthathsush esiglBing oumifplifigably have thermoplasticity. Specifically,
a base material can be obtained using a resin such as polyethylene, polypropylene, polyvinyl chloride,
ponvinyIic[Qr\@Qﬂhloride, polystyrene, polyvinyl acetate, polyester, or a combination of such resins,

which is then subjected to a process such as mixing with porous particles such as silica,
FIG. 10 is a view showing a mold of an IC inlet 111 that constitutes a part

of the inforrhation medium 110. The IC inlet 111 includes an insulating sheet 112,
10  anantenna coil 113 formed on both sides of the sheet 112, and an IC chip 114
attached to the sheet 112.
[0129]
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 formed
15 by amethod such 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 manufacturing cost. The antenna coil 113 includes an
antenna loop 113 A provided on one face of the antenna coil 113, and a jumper line
113B provided on another face. The end of the jumper line 113B is electrically
20  connected to the antenna loop 113 A via a through hole (not shown) provided in the
sheet, or by a method such as crimping.
[0130]
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

25  transmit and receive data to/from an external data reading device and such like in a



15 foaming by the addition of air during 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. [0133] 20Similarly, 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 ri€fhyPHEH}BaIeF copolymer (EMAA)-based, polyester-based, polyamide-based,
polyurethane-based, and olefin-based, can 25suitably be used. 50 [0134] A substance that is
resistant t693Rbride 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 5antenkEedil B1BRasragcdionabvievméan informatienamditne tHlaitieliods from contacting
the antenna coil 113, thereby preventing deterioration such as corrosion. Such an adhesive 116 can
easily be dpeahnelisy Hiding kmiafuxyationatedionslilfdin foagedtty wrirgAndotsetlskpieous emulsion
adhesive, or by using a gravure coater to apply an acrylic emulsion adhesive and the like according to
a 10 pred dipumascarberiplpitkhsepinch an ¥n ket Ahb fomebidyg etshbedoan allheidGm thin film is
used, it is preferable to use a chloride ion-resistant layer, because aluminum is especially weak to
chloride iofdediBspd Srprsansbartonaetiols idSsemiviagdringningle pigbebiveni 16, in addition to the

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

[0132]
In consideration of a manufacturing step of the information medium 110 |

10 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, or a combination of such resins, which is
then subjected to a process such as mixing with porous particles such as silica,

15  foaming by the addition of air during 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.

[0133]

20 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

25  suitably be used.



Methods used in the tests will be explained. 20[0136] (Test Samples) Using a 'TESLIN Sheet' (a

product manufactured by PPG Industry; thickness = 380 pm) as porous base materials, an IC inlet

having an aluminum antenna coil was pinched and affixed onto a sheet made from PET. 25As the

adhesive, three types of conventional adhesives wef@ used: an 51 EMAA-based adhesive, an

EMAA-bas QEQTesive 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
also created in which each of the adhesives

water spray test deggri below. SSamples wer C ) s
complying with thege%%g%%ﬁ%en%éssrgﬁﬁm t&fgﬁﬂf/‘% ARSI misedvtie thpasbissigatidétween porous
base materjals e samples wer ed.in,a hydrochloride test described below. (Test 1: Salt
Water Spray Tg;%‘é?l{!seﬁlpv?/a S tSSIB a%ffﬁ?ml%ﬁdug@& ity Syl tbetinglude the373-i, and the

results werg(ﬁl\égi @t iny the.following three stages. A: No corrosion whatsoever, B: Partial corrosion,
C: Total corrosiorj‘;/l arf?%j%dge1 ggwec%%r}f(%’%‘?a%ﬁgr.l SSPFeRIard dAYsrigehidsepysi thequely set testing

method, peﬂﬂémﬁdcgﬁcﬁrg IP%%éhc?nfgllf!e% lgx%et 111 and prevents the chloride ions from

contacting the antenna 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 usizig a
gravure coater to apply an acrylic emulsion adhesive and the iike according to a
10 predetermined coating thickness, etc.
If an antenna formed by etching an aluminum thin film is used, it is

preferable to use a chloride ion-resistant layer, because aluminum is especially

weak to chloride ions.
[0135]

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

20 [0136]
(Test Samples)
Using a “TESLIN Sheet’ (a product manufactured by PPG Industry;
thickness = 380 pm) as porous base materials, an IC inlet having an aluminum
antenna coil was pinched and affixed onto a sheet made from PET.

25 As the adhesive, three types of conventional adhesives were used: an



procedures. (1) One drop of 214 hydrochloride (HC1) was dropped onto each sample, obtair_1ed by
applying each type of adhesive directly to an IC inlet, which was then covered from abo.ve with a film of
PET so that it did not dry. 20 (2) Each sample was then put into an 80C oven, and the .t|me taken for
the aluminum to melt was measured. Table 4 shows;results obtained for each sample in Test 1 and
Test 2. [0137] Table 4 52 Test2 Hillminute 2 minute | alnu'w 3 minute |1 10 minute alnu!ux ¢ 8 minute
1-4s91 0 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.
5 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)
10 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.
(Test 2: Hydrochloride Test)

15 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 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.

20 (2) Each sample was then put into an 80°C oven, and the time taken for the
aluminum to melt was measured.

Table 4 shows results obtained for each sample in Test 1 and Test 2.

[0137]

Table 4



thermoplastic adhesive EMAA-based thermoplastic adhesive 11 EMAA-based thermoplastic adhesive
52
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[0138]

As shown in Table 4, the results of Test 1 and Test 2 indicated a

The samples that were joined using only an

consistently good correlation.

EMAA -based thermoplastic adhesive in the conventional manner could not obtain

5



1 EMAA-based thermoplastic adhesive+ epoxy-based cross-linking agent 1% EMAA-based
thermoplastic adhesive+ epoxy-based cross-linking agent 5% Acrylic-based thermoplastic adhesive
Acrylie-based thermoplastic adhesive [0138] As shown in Table 4, the results of Test 1 and Test 2
indicated a consistently good correlation. The samplegthat were joined using only an 5EMAA-based

thermoplastig@%ﬁjtvg in tﬁf conventignal manner could not obtain 53 sufficient durability against the
salt water spray, even Wﬁg fﬁé‘%ﬁf&%ﬁégssahwetﬁmmgm@mmm thivleessdf[Bit39] In contrast,
when an epog%ebszilégd cross-linking agent is added to the 5 EMAA-based thermoplastic adhesive, the
adhesive becomaes TS atRg L HGHRAsSHns. Durability was enhanced by increasing the mixture ratio
of the epoxy ?35?5 cross-linking agent. Furthermore, the acrylic-based adhesives had greater
durability against salt water spray than the EMAA-based adhesives, and were resistant to chloride 10.

ions. Their chloride iPn resistanc?‘was increased by making the coating thicker. [0140] The above
results indicate that, By SHASHnGFR #hiseere rharsGrross-linking agent is added to the

5  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.
Furthermore, the acrylic-based adhesives had greater durability against
salt water spray than the EMAA-based adhesives, and were resistant to chloride
10 ions. Their chloride ion resistance was increased by making the coating thicker.
[0140]
The above results indicate that, by adjusting the mixture ratio of a
substance that is resistant to chloride ions, or by selecting an adhesive made from a
material that is resistant to chloride jons and adjusting its coating thickness, it is

15 possible to form a chloride ion-resistant layer having a desired resistance to

chloride ions.
[0141]
A method of manufacturing the information medium 110 configured as
described above will be explained.
20 Firstly, an antenna coil 113 is made by providing an antenna loop 113A
and a jumper line 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.

[0142]



substance that is resistant to chloride ions, or by selecting an adhesive made froma  material that is
resistant to chloride ions and adjusting its coating thickness, it is 15possible to form a chloride
ion-resistant layer having a desired resistance to chloride ions. [0141] A method of manufacturing
the information medium 110 configured as describgdl above will be explained. 20Firstly, an antenna
coil 113 is made by providing an antenna loop 113A and a jumper line 113B on a sheet 112. An IC2
chip 114 is conne &gﬂg%ﬁ‘ieﬂt% %iF‘H@l‘Eﬁ%ﬁﬂ%ﬂfll@‘ﬁdéqu@?dW%Mﬂ, #vd method is
similar to a conventional method for manufacturing an IC inlet. [0142] 54  As shown in FIG 12, to
achieve a%‘gBHSjﬁﬁFBBWtﬁg@hﬁ]@QHh%oo Se38ashdd mnatianay i addisionsiery 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?ﬁ%‘i}bﬁ? ?@&i%l\&rﬁ%ﬁ sonetisie anteenglerndds diie eemr e BRIE 412, 5The
through hole 1%%31 can be suitably formed using a punching mold. Therefore, even in cases such as
when IC iffsRtghdinle dd onhictopsyatsataniy g@ kness\lHRednnO LI baet blRgle large sheet,
punching enables a great many through holes to be easily made. [0143] 10With regard to achieving a
good Joint with the%r@ﬁg‘l@sgqlﬁa]t%@% spiEbhidermed wsina g euching madterably set such that
the area oégs;:r ss-section orthogonally intersecting the thickness direction of the through hole 112A
occupies ﬁ??%%eaf%gaﬁsai%%ﬁ&mésaw hersimasmpradsseshbiaformiagatenna loop 113A.

With regard to the same point, the area, of the sheet 112 is preferably 15 set at not less than 3% and

.

less than SHF D1ARE AHeR Wt eRdhordungielarma divst punchingmables a great many
through holes to be easily made.

[0143]

10 With regard to achieving a good joint with the porous base materials, the
size of the throug_h hole 112A is preferably set such that the area of a cross-section
orthogonally intersecting the thickness direction of the through hole 112A occupies
60% or more of the region enclosed within the innermost antenna of the antenna
loop 113A. With regard to the same point, the area of the sheet 112 is preferably

15 setat not less than 3% and less than 20% of the area of the porous base material
115 it is joined to.

[0144]
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

20  chloride ions in the 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.

25  [0145]



[0144] 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 20 chloride ions in the 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 material%%lS 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.

25[0145] 55  Winem e perewsHaas enmratRiialy § hr-aadd adenlia BaeRIasdg, sesin, if heat is

applied at the same time as applying pressure, the porous base materials 115 soften and deform,

whereby prejeignsiisadraressss OmdN sppieneiriisule, thiehdblduiathedfaishis 114 and the like

are absorbed by the porous base materials 115. As a result, an information medium 110 having flat top

 and bottogpfasemaat ReabIRBR%y prohaAeAiPRRERERANR MARWASHAIEMIG card and the

like can be used in the above process, which can be executed using, for example, a hot press. [0146]

10As showT1 s ie tecinfoimeatian deriuar HdhusohaRegdnashRthhattgrn the front cover

member 102 and the inner bonding sheet 103, and, when these are all joined in a single piece using

an adhesiyes(nopshomeithe hﬁ@kﬂﬂ&d&ild{yaﬁﬂiﬁglthﬁaw?%@{t@ BROboRd Gieaidag obtained. The
SO e

porous base materials 115 that constitute the outer face information medium 110 have good
close attagbigeaiiedvarious types of adhesive, and can therefore be excellently joined without
problems, even when using a water-based emulsion adhesive and the like used in conventional

booklet joining Futhesmerfictificadiin @ viemaedacaiing formatoamesiumeldd ae flatly formed
used in the above process, which can be executed using, for example, a hot press. ‘l
| [0146]
10 As shown in FIG. 11, the information medium 110 thus obtained is
pinched between the front cover member 102 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
15  information medium 110 have good close attachment to various types of adhesive,
and can therefore be excellently joiﬁed 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
20  without spoiling the external appearance of the booklet 101.
[0147]
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

25  medium includes projections and recesses, the quantity of adhesive used will



without projections and recesses, the information medium 110 can be attached 20 without spoiling the
external appearance of the booklet 101. [0147] 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 volugge change is used, if a part of the information 25
medium in¢ludes projections and recesses, the quantity of adhesive used will 56 increase in the
recesses. M3 ithe seersesreafts Yorsilic thate dtisreatbrovolimpngeduetivtevdiene cases where the
external appearance is spoiled due to a partial collapse of cover members 102 and the like which
overlap thé'FE&tigs 884 thasrecamesivhamithaexiotushentaraseiissputsiclacdomeatalexample, 5 a
two-part mixed type epoxy-based adhesive, a moisture curing type silicon-based adhesive, a one-part
curing typeFOHeRsS I erase angarhesn L0 ard Hee llikee. Which ey eylsptiof tesiesedt adhesive can also be
used, such as EVA-based, EAA-based, polyester-based, polyamide-based, polyurethane-based, and
olefin-based. Of thésehanibsring Wighneheolisngdiargofihis hetsilie snastyfabiitgrepleactive type
10hot-melt adhesive is more preferable. [0148] Using example, the information medium 110 and
the bobklef THP-BRthRigadHBBRsEAKTriasRdsadls vex gl ainEturESEtmgl &) x5 liGredeisedan IC inlet

A PET sheet having a thickness of 38 micrometers (nn) was used as the sheet 112. Aluminum
deposition #¥HEPrhtHePe PRt REina fEp T asehadivaive candhthe liknnaVboibid 3 were
performed on both faces of the sheet 112, and pattern etching was used to form an antenna loop 113A-
on one facYBFPA hotrimelt adhativieom slsare waeds saeb amBNnibesedhB Adtbasedioop 113A and the
umper

Jump polyester-based, polyamide-based, polyurethane-based, and olefin-based. Of

these adhesives, from the viewpoints of workability and durability, a reactive type
10 hot-melt adbesive is more preferable.
[0148]
Using example, the information medium 110 and the booklet 101 of this
embodiment will be further explained.
(Example)
15 1. Creating an IC inlet
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
20  line 113B on the other face. In addition, the antenna loop 113A and the jumper
line 113B were joined by caulking, and an IC chip 114 was welded to the
connection terminal section of the antenna coil 113.
FIG. 13 shows dimensions of each section of an information medium
110A in this example. The outer periphery of the roughly square antenna loop

25 113A is 80 millimeters (mm) x 48 mm, and its inner periphery is 67 mm x 37 mm.



line 113B were joined by caulking. and an IC chip 114 was welded to the connection terminal section
of the antenna coil 113. FIG. 13 shows dimensions of each section of an information medium
110A in this example. The outer periphery of the roughly square antenna loop 25113A is 80
millimeters (mm) x 48 mm, and its inner periphery4g 67 mm x 37 mm. 57 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 SSErausHEle 2Par ohths sheat ki 2thstds vaside therptenmeutior hanis 2 mm from the
outer periphery of the antenna loop 113A and the IC chip 114, the sheet 112 that was 5 further to the
outside th¥ASRERSHSE raray e dostnniheoned. ok Idd4desinpaavugbly sawugshapethe thickness
direction of the through hole 112A thereby becomes approximately 91% of the region inside the
periphery &F TAE ZneAraliodlareaxeeniing anaitling that isldmmm freas theoelteed. [0149] 10 2.
Preparing the Porous Base Materials A Teslin sheet (a product manufactured by PPG Industries;
thickness PSEBIRRY) A e astenna lnerm AdskianfoheICrpubl Batie sheetidR thus was adhesive, obtained
by mixing 1 part by weight of a soluble epoxy curing agent with 20 parts by weight of an EMAA-based
aquedus MR tarakdehentabwasrsariced Byranchirgu reBltscolsserilentlogyo Corporation),
was applied to one face of each sheet at an amount of 5g/m2 (coating thickness: approximately 5 am).
After dryifieanBhasand b theohicknestodinentonaftie themainholeporddhisagbymaterials 115. At this
point in time, the area of the IC inlet 111 was 15% of the area of the porous base materials 115. 20A
hole corr£"§8ﬁ}ﬁﬁ@HW@?&'@%@W@I@M%@&%@@@R&? penRbstythéthe antshimtdoone of the porous
base matgf}iglg 115, and a hole correspondin%in size to the mold of the IC chip 114 was drilled into the
other por aséthibtemanpes the 16gniet \ibhvrscRIAAECEse Information Medium 58 The IC inlet
- 111 and t\fler%%ous base materials 115 were arranged such that the read frame and mold of the IC
chip 114 tored in the holes formed in the respective porous base materials 115. The IC inlet 111

was té]en k}imégated.by @igching it from above and below by the porous base materials 115, and
tempOrarify haitFB diAYs Base Materials

A Teslin sheet (a product manufactured by PPG Industries; thickness: 380
nm) was used as the material for the porous base materials 115. An adhesive,
obtained by mixing 1 part by weight of a soluble epoxy curing agent with 20 parts
by weight of an EMAA-based aqueous emulsion adhesive (AC-3100, a product

15 manufactured by Chuo Rika Kogyo Corporation), was applied to one face of each
sheet at an amount of 5g/m* (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. |

20 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 mold of the IC chip 114 was drilled into the other porous base material 115.

[0150]

3. Manufacturing the Information Medium



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 and pressurizing to join them
completely together, thereby obtaining the information medium 110A. The heating and pressurizing
conditions were 10 adjusted as appropriate betwegy a heater unit temperature of 100C to 160C,
pressure of 5 KgF/cm2 to 30 KgF/cm2, and a processing time of 15 seconds to 120 seconds. [0151] 4.
Attachment to the BsolfeinlgA Eloahddhdporkeobease Matériatiald Hverp rocingedhauelfactured by ICG
Holliston) was used as the material for the cover members 102. This was cut to the same size as the
informatiothatdesturad famesodmieldsf ok ohdmbletsveoostareddistixeholeinfphoedrielt adhesive
(Esdain 9635, a product manufactured by Sekisui Fuller Corp.) was melted with a heat roll coater, and
an 20 amdbafseotyamious kassiwateniakiel d6verThedibariet Thé wasdheadesdiated byrous base
materials 115 of the information medium 110A were affixed to the cover members 102 coated with the
hot-melt aBinebing, ip feom ahass wih idberdythd teovattessubjtecteld 1d Sreading process.
Subsequently, a plurality of text sheets 104 and one inner bonding sheet 25103 are collated, and their
centefs arteutherist ukeld by spaidgatisghine, thereby 59 manufacturing a text section with the inner
bonding sheet 103 attached to an outermost section. A water-based emulsion adhesive (SP-2850, a
product manufactufbe pereusrhest @eteriplsdd Sramd shpliedreahl Aot meé 20gpmarity the porous base
materials 115 on the opposite side of the information medium 110A to 5 the side affixed to the cover
members bl Binepeidpriiog svoesbinchedrheisvees (werstaifibess tochplatercaisontiingtstieet 103. The
book thus obtained is opened and cut to 125 nun x 180 ram, obtaining a booklet 101. That is, the
dimension§ deatidppsirersyeizinadeiininthenssovmnlptatyco acthere thesebiyreirsivingwieen the booklet
101A is folded. 10 (Comparative Exam Ie&@ In a comparative example, although the IC inlet 111
was madé%@ﬁ@%%ﬁh%%’e’tﬁ@éasl%@ ding i pressyticing geaditiongWersle 112A was 40 mm x
30 mm The cross-sectional area orthogonal to the thickness direction of the through hole 112A was
approkim ALY AL ARRECRS ISP REERN. B BSSERTpHE HycoRpRER LB A A HIHE (olspl 6034, Moreover, the
IC inlet 111 was attached to a booklet using the same procedure as the example, to obtain a booklet
hailing roﬁﬁﬁ;\fﬁ%c&%{gg&g@hgp QBM@% and a processing time of 15 seconds to 120

seconds.
[0151]
4. Attachment to the Booklet
15 A cloth for book cover (Enviromate H, a product manufactured by ICG
Holliston) was used as the material 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 Sekisui Fuller Corp.) was melted with a heat roll coater, and an
20  amount of 20 g/m” 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

25 103 are collated, and their centers are stitched using a sewing machine, thereby



[0152] 20The 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 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 gjgvironment and subjecting it to a bend test. 60 the
IC inlet 111 suffered no deterioration, especially of the antenna coil 113, and thus achieved excellent
results. [0nSBufanewing ertextisgctiorewity thomhyneh &oadinkesticet (3eatadhidt tofahe 5 comparative
example, in the booklet of the comparative example, it was possible to separate the IC inlet from the
porous basutaatesisiecting. reh ovadt-hated drbuEsingritiesien (SMR2856i a@rotheother hand, in the
booklet 101A of the example, when attempting to peeling away the porous base materials 115, since
the porougtisaséantutedibiy KobishieChirpothyarttidirappliethachtogathar af Repthrotgthdiole 112A with 10a
large area and around the IC inlet 111, apart of the antenna coil 113 and the porous base materials
115 was bipokeus bass thet¢@alsidd 3 bh dmigpatiteesidendithel infarmasiote ratatiamON Y According to the
information medium 110 of this embodiment, when the 15IC inlet 111 is pinched between the porous
base atdhalsidd affikitiolbeedbeemendted W0t thd tdgrideunbasesisisartadhéSivert16, and joined
to them in a single piece, a chloride ion-resistant layer is formed such as to cover the antenna coil 113
including tidizedetorthd doped berndingistivetjiffper Tihe lidkdBhilhebefone] Evependdemthesinformation
medium 110 is attached to a booklet, chloride ions that 20 permeate the cover members 102 and the
inner bondingSheen X0BAremresaieddrobo oddathifg. thd katten e chihddSmsdAtting upon it, whereby
deterioration of the antenna coil 113 is excellently prevented. Therefore, even when the information
medium iPeppielaseariataiabt 14 TohdiyuriaibitcdA b doe dnplishes wherethecbinfolehation medium

functions with high reliability for a long time period. 25[0155]
101A is folded.

10 (Comparative Example)

In a comparative example, although the IC inlet 111 was made using the
same method as in the example, the size of the through hole 112A was 40 mm % 30
mm. The cross-sectional area orthogonal to the thickness direction of the througﬁ
hole 112A was approximately 48% of the region inside the periphery of the

15  antenna loop 113A.

Moreover, the IC inlet 111 was attached to a booklet using the same
procedure as the example, to obtain a booklet having roughly the same external
appearance. |
[0152]

20 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 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 environment and subjecting it to a bend test,



61 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 5 when the informggon medium 110 is applied in a booklet, the
external appearance is not spoiled. [0156] Moreover, since the through hole 112A is provided in

the sheet thedlGriset i3 irfeffored no deteponationsicspgnisllylofitie antennaiceipdidustidase materials 115
10 are firmly affixed by the adhesive 116 without the sheet 112 in between them. Therefore, the entire
informatiothhscshingyad excallebé rsmatty. joined. In addition, it is difficult to remove only the IC inlet for
purposes of counterfeiting and such like, whereby security can be increased. [0157] 15 <Fifth
EmbodimdBt53]  Subsequently, a fifth embodiment of the present invention will be explained.

FIG. 15 is a partial cross-sectional view along the line C-C' (FI(1 5A) of an inlay 40D according to the
fifth embodiment ofVhen pttesapting erttomno RantdyothedCHislivt| Sy robethavkles siftiiar to the configuration
of the inlay 40 according to the first embodiment (FIG 5B) are designated by like reference numerals
and a?e nePrapattivestyasxpkiirethe booklet BfEho®niperstiutirecramatkesiitl washmasiblelectrical insulation
was provided between the IC module 20 and the inside face of the opening 42h. In 25contrast, a
sealing maspatshe I laFiemthgpbyonsdidsagrniteriplsomdarement 1t witlamu tveakinging material 43
into a single piece using a substance having electrical insulation. The same substance as that used for
the sealindhhassriudtesibtit atesrchend, e thsdwdbtaht)d datifghmertenwlsoviwith a configuration
such as that shown in FIG. 15, since there is not gap 5 between the antenna sheet | and the sealing
material 48tsIRtRG tagrstingfamay, B Pswsis brsetriatsrisan S nsbresridiapayquebessted from infiltrating

the IC module 20, and the reliability of the operation of the IC module 20 can be increased.
materials 115 are directly and firmly joined together at the through hole 112A with

10  alarge 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.
[0154]
According to the information medium 110 of this embodiment, when the
15 ICinlet 111 is pinched between the porous base materials 115, which have been
coated with the chloride ion-resistant adhesive 116, and joined to them in a single
piece, a chloride ion-resistant layer is formed such as to cover the antenna coil 113
including the antenna loop 113A and the jumper line 113B.  Therefore, even
when the information medium 110 is attachéd to a booklet, chloride ions that
20  permeate the cover members 102 and the inner bonding sheet 103 are prevented
from reaching the antenna coil 113 and acting upon it, whereby deterioration of the
antenna coil 113 is excellently prevented. Therefore, even when the information
medium is applied in a booklet, a configuration can be accomplished where the
information medium functions with high reliability for a long time period.

25 [0155]



Incidentally, in the second embodiment (FIG. 6) and the third embodiment (FIG. 7), the antenna sheet
1 and the sealing material 43 can be molded into a 10 single piece using a substance having electrical
insulation in the same manner as described in FIG. 15. [0158] <Sixth Embodiment>

Subsequently, a sixth embodiment of the present igwention will be 15explained. FIG. 16 is a plan view
of an inlay 40E according to a sixth embodiment of the present invention. The plan view shown in FIG.
16 is the same asHHEDsEROFR HiBserbeMainks bk pingherdifromrabeveasadibdaw(B)G. 5A). Parts of
the configuration which are the same are therefore designated by like reference 20 numerals, and are
not repetifBE B RaR ot sl HIG picjdetionnand irerssses desdnaheilhchiont dhantine D-D' (FIG. 16)
of an inlay 40E according to a sixth embodiment of the present invention. In FIG. 17, parts of the
configurattBf Wsiare aksereed dvidhspoieus base seetsoiady Vidwwhaerabp tielinferreatioing to the first
embodiment (FIG. 5B) are designated by like reference 63 numerals, and are not repetitiously
explained™edIUf §38 haspufdeuestdrndth ymgeshiies Bolibgiinehiagesetwden theubasvematerial 41 and the
base material 42 as in FIG 513. However, in FIG 17, faces of the base materials 41 and 42 which
contatt thevbsidhe inforaation medinrad Iids applied in a booklet, the external appearance

is not spoiled.
[0156]
Moreover, since the through hole 112A is provided in the sheet 112 of the
IC inlet 111, at the point of the through hole 1124, the porous base materials 115
10  are firmly affixed by the adhesive 116 without the sheet 112 in between them.
Therefore, the 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.
[0157]
15  <Fifth Embodiment>
Subsequently, a fifth embodiment of the present invention will be
explained.
FIG. 15 is a partial cross-sectional view along the line C-C* (FIG. 5A) of
an inlay 40D according to the fifth embodiment of the present invention. Parts of
20  the inlay 40D that are similar to the configuration of the inlay 40 according to the
first embodiment (FIG. 5B) are designated by like reference numerals and are not
repetitiously explained.
In FIG. 5B, the sealing material 43 having electrical insulation was
provided between the IC module 20 and the inside face of the opening 42h. In

25  contrast, a sealing material 50 in FIG. 15 is made by molding the antenna sheet 1



5adhesive 51. A chloride ion-resistant substance that suppresses the permeation of chloride ions is
mixed into the adhesive 51. [0160] FIG. 18 is a cross-sectional view along the line Er-E' (FIG. 16) of
the inlay 40E according to the sixth embodiment of the present invention. As shown in 10 FIG. 18, an
antenna coil 4 is provided on one face of the anterfa sheet 1. A jumper line 14 is provided on another
face of the aptenna sheet 1. | . The base material 41 js arranged on the face of the antenna sheet 1
where the %\e%%ﬂ&l"??tﬁﬂi’\;lﬁédm?ﬁeslﬁg% Ripse Heing 2 substaneR havipgelestiicak the antenna
sheet 1 Wherelthe jumger line 14 is provided. 15A coating of adhesive 51 is applied to the face of the
base mateASF4Y a:rfﬂi'ﬁég&e B%Q‘éerﬁ%@i%‘l‘% f&ﬁégﬁ)sﬁ?é‘%é@%f‘/ﬂﬁ‘é bHhdesmiiedial 42 that

opposes the base material 41. [0161] FIG. 19 is a cross-sectional view along the line F-F' (FIG. 16) of
the inlay t of the present invention. The jumper line 14 is

he inl %%"&Bﬂ%ﬁ&ﬁ? grithe SsahngRaraba of th invention. The | line 14 |
provided on one fa}g]e of the antenna sheet I. A wire 10 for connection to the antenna connecting land 9

is provided on the B BHomhurh assthab showm ity el disinea thaee dS06ig8N 0 are

eIectrijaII ctonnec ed by a conductive connection section 52, which is provided in the opening of the
antenha sRERYSED ¥ antenga sheetil and fhe-sedlipemateridthasiadhe 2epeck 94 5REHAB 14 and the wire
10 being c%nnec ed via this gpening. _~ The base material 41 is arranied on the face of the
antenna sfi Eff{?ﬁ%%%%aﬂmﬁgf’%’?li@}é’ previate framdatilinating the XS medulmdRd on the face of
the 5 antenn(ggiheei ]hvﬁhere %%(i wire 10 isﬂErovided. A coating of adhesive 51 is applied to the
face of th& BRI ArArRRIL PLiis dppatien idhsdSemodisAheanbriipererstdee of the base material 42
that opposes the hase, materia) 41.

PP t}%c?den?aﬁy?'l n tlt'le second embodiment (FIG. 6) and the third embodiment

(FIG. 7), the antenna sheet 1 and the sealing material 43 can be molded into a
10  single piece using a substance having electrical insulation in the same manner as

described in FIG. 15.

[0158]

<Sixth Embodiment>

Subsequently, a sixth embodiment of the present invention will be

15  explained.

FIG. 16 is a plan view of an inlay 40E according to a sixth embodiment of
the present invention. The plan view shown in FIG. 16 is the same as the plan
view of the inlay 40 according to the first embodiment (FIG. 5A). Parts of the
configuration which are the same are therefore designated by like reference

20  numerals, and are not repetitiously explained.

[0159]
FIG. 17 is a partial cross-sectional view along the line D-D’ (FIG. 16) of
an inlay 40E according to a sixth embodiment of the present invention. In FIG. 17,

parts of the configuration which are the same as the cross-sectional view of the

25  inlay according to the first embodiment (FIG. 5B) are designated by like reference



[0162] 10According to the sixth embodiment of the present invention described above, since the
adhesive 51 with an admixture of a chloride ion-resistant substance that suppresses permeation of
chloride ions is applied to the face of the base material 41 that opposes the base material 42, and to
the face of the base material 42 that opposes the lggse material 41, chloride ions from the outside can
be 15 prevented from infiltrating the inlay 40E, and deterioration of the metal of the antenna coil 4, the
jumper linBuacrHs andbaronatrepatitiveslz sanplaingdvented. [0163]  While this embodiment
describes examples of forming a layer of the adhesive 51 such asto cover the antenna coil 4 (FIG 18),
forming a layer of lﬁ@?éﬁ%é@ﬁééﬂ%é%é@t&h@%} impinchetbbeiwezn thetbase), and forming a layer
of the adhesive 51 such as to cover the jumper line 14 that connects the antenna coil 4 and the IC
module 28°atrae 4lgand dhedyase anatssind daae iniE Ko tiBnitddawanesdn Edpekanfes afe adhesive 51
can be formed such as to cover at least one or more of the antenna coil 4, the IC module 20, and the
jumper link¢ Pasemptariply A red Reviichipeisd Br antenmrsheath are wasdewitieaumper line 14,
which is comparatively 65 weaker than the other wire sections, it becomes possible to prevent the
jumpér lindhesixgn? bniotieblsids ivndrasistantsubstenea teatisunpirestiihemprmepticaioh of the inlay
40E. [0164] 5While embodiments of the invention have been described above, the technical field of the
invention drrires iomixaskinig Baiadesivesrd can be modified in various ways without departing
from the Zpirit or scope of the present invention. [0165] 10When the antenna sheet 1 shown in FIG 4B
is pinche en a pair of base materials (third and fourth base materials) and made into a product,
a storing section (an opening or a recess) having roughly the same shape as the antenna land 25
when viewed fromtaBové Eohwesprissterplviny pleng thetinaFob dBiacHoPidirdd#tenna land 25
side, and the antenna land 25 can be stored in this storing 15section. Furthermore, a storing section
(an Openiﬁglg,ag%ég&}qﬁ\ﬁ skt gahgdiment of the present invention. As shown in

10  FIG. 18, an antenna coil 4 is provided on one face of the antenna sheet 1. A
jumper line 14 is provided on another face of the antenna sheet 1.

The base material 41 is arranged on the face of the antenna sheet 1 where
the antenna coil 4 is provided. The base material 42 is arranged on the face of the
antenna sheet 1 where the jumper line 14 is provided.

15 A coating of adhesive 51 is applied to the face of the base material 41 that
opposes the base material 42, and to the face of the base material 42 that opposes
the base material 41.
[0161]
FIG. 19 is a cross-sectional view along the line F~F’ (FIG. 16) of the inlay
20 40E according to the sixth embodiment of the present invention. The jumper line
14 is provided on one face of the antenna sheet 1. A wire 10 for connection to the
antenna connecting land 9 is provided on the other face of the antenna sheet 1.
The jumper line 14 and the wire 10 are electrically connected by a conductive

connection section 52, which is provided in the opening of the antenna sheet 1.



the same shape as the sealing resin of the IC chip 22 when viewed from above can be provided in the
base material to be attached to the opposite side to the antenna land 25 side, and the sealing resin of
the IC chip 22 can be stored in this storing section. 20With this configuration, when the antenna sheet
us pinched between the pair of base materials andéhade into a product, the thickness of the product

can be reduced, and the antenng?she t 1 can be more reliably fixed by the pair of base materials.
[0166] 25For example Rinme it oy %?Pmﬁﬁfhﬂ’éh?dmdw peddbResive 116 is

resistant tg chlritg%e Jons, the ct?éoride ipn-resistant layer can instead be formed using another chloride
X BN

ion-resistant SubsrShte CUse B3&d resin. In this case, the chloride ion-resistant layer

can be formed by a,method 5 suc applying a coating to the IC inlet 111, or it can be formed on the
faces of the porou %E%Sﬁfgfg?ﬁ?gl ?fést?ﬁ%\)ﬁﬂ e dindacoahthreantrana shesh kmdriter case, a
chloride |o&{ée3|stani%ax:%/g?r and an%ﬁéjgﬁs%(ﬁgcﬁ%be formed on the surfaces of the porous base

materials USTHY 25 AR e § reatgriabie &t aniamecdisr thming. oftheenables the

two layers tg be formed, efficiently without 10 greafly modifying the process. [0167] The through
hole %rme i aesislﬁ%te ﬁ_yzr% BIFAEY PN SR e hole described in the embodiments. For
example, a pluralitxlof throu les 112B and 112C can be provided, as in the modifications shown in

FIG. 14A and FIG 1% P hrdds ARRitRe e dbe facrghyhs basp mateaid g thdbhere the porous
ol 10 DOE S 6] SUNTE s BPHE LARHERA AEI e PSS i RoPah iformation
the base material 41.
[0162]
10 According to the sixth embodiment of the present invention described
above, since the adhesive 51 with an admixture of a chloride ion-resistant
substance that suppresses permeation of chloride ions is applied to the face of the
base material 41 that opposes the base material 42, and to the face of the base
material 42 that opposes the base material 41, chloride jons from the outside can be
15 prevented from infiltrating the inlay 40E, and deterioration of the metal of the
antenna coil 4, the jumper line 14, the wire 10, and the like, can be prevented.
[0163]
While this embodiment describes examples of forming a layer of the
adhesive 51 such as to cover the antenna coil 4 (FIG. 18), forming a layer of the
20  adhesive 51 such as to cover the IC module 20 (FIG. 17), and forming a layer of the
adhesive 51 such as to cover the jumper line 14 that connects the antenna coil 4 and
the IC module 20 (FIGS. 18 and 19), the configuration is not limited to these. For
example, the adhesive 51 can be formed such as to cover at least one or more of the
antenna coil 4, the IC module 20, and the jumper line 14. Particularly, when the

25  adhesive 51 is formed such as to cover the jumper line 14, which is comparatively



20 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 is slightly less smooth than one that
includes porous base materials, it can be applied igsa booklet by appropriately selecting an adhesive
for 25 joining it to the front cover member and the inner bonding sheet. It then becomes 67 possible to
suppress WERkes thaw theratherafiesrstionsaitcbesnsnes pessibleckoprevinhithinfemmetiinemedium, while
using the booklet over a long time period. [0169] Furthermore, the fourth and the sixth embodiments
described!40B0@ chiPHdsiapmmad therasotorircesens thersbabiidyitel therapeaatiole ofiteeantenna coil 4 of
the first to the third embodiments can be covered with the adhesive 116 which constitutes the chloride
ion-resistéﬂ]lal}iﬂgﬁof the fourth embodiment. It is also acceptable to coat the antenna coil 4 with
an adhesive that is not resistant to chloride ions, and then cover that adhesive with a chloride
ion-resista{ﬂiﬁﬁayer. [0170] In the fourth embodiment described above, sheet-like porous base
materials 115 that pinch the antenna coil 113 such as to cover it can be provided on the entirety of
both faces of the s‘ﬁ@é‘?ﬂ@?%@?ﬁ@ slitesipyentionkach bemstdestetbadigbontatiie ion-resistant layer
can be formed on faces of the porous base materials 115 that oppose the sheet 112. This enables the

chloride idRchadsalfield aofcheampnsionds npt timitad to Berserembodimpptnamdoamdet type infoouation

. medium 110 can be made flat, and, when the information medium 110 is attached to a booklet,
projection@8irddaserionsarass WKbguodspaging fioaytbe wisibagechns eftherengsent20[0171]  As
described, above in the fourth embodiment, when the porous base materials 115 are affixed by the
adhesive Fi§%HHe sheet 112, since the adhesive 116 is resistant to chloride ions, it functions as a
chloride ign-resistant layer. This makes it possible to form the chloride ion -resistant layer at the same
time as Ziggf‘f@%g the porous base materials, thereby increasing the manufacturing efficiency.

10 When the antenna sheet 1 shown in FIG. 4B is pinched between a pair of
base materials (third and fourth base materials) and made into a product, a storing
section (an opening or a recess) having roughly the same shape as the antenna land
25 when viewed from above can be provided in the base material to be attached to
the antenna land 25 side, and the antenna land 25 can be stored in this storing

15  section. Furthermore, a storing section (an opening or a recess) having roughly
the same shape as the sealing resin of the IC chip 22 when viewed from above can
be provided in the base material to be attached to the opposite side to the antenna
land 25 side, and the sealing resin of the IC chip 22 can be stored in this storing
section.

20 With this configuration, when the antenna sheet 1 is pinched between the
pair of base materials and made into a product, the thickness of the product can be
reduced, and the antenna sheet 1 can be more reliably fixed by the pair of base
materials.

[0166]

25 For example, while in the description of the fourth embodiment, the



68 [0172] As described above in the fourth embodiment, the sheet 112 includes a through hole 112A
~ penetrating the thickness direction of the sheet 112, and the porous base materials 115 are joined at
the through hole 112A without the sheet 5112 in between, whereby the porous base materials 115 are
joined together directly at the through hole. Therefgge, the porous base materials 115 can be joined
more firmly, and security can be increased. [0173] Furthermore, as described in the fourth
embodimdihigrizetddswesitant toohieside inesdifectblotidationregstantijaydecaacts 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 cBipteed bgiSermind using ehtiibesivbinrideiantesititme shiljotaing, istoltlas gorous base materials
115 is not less than 3% and less than 20% of the area of the porous base materials 115, whereby the
porous bageowiaterigbresiB.can be more 15firmly joined. [0174] Furthermore, as described in the
fourth embodiment, since the antenna coil 113 includes aluminum,it can be formed inexpensively and
reliably. [0175] 20Buthiteasoréhashdeddribentinsikarbolayerammbbdifnantddyyapplyibedthe non-contact
type information medium 110 in the booklet 101, the antenna coil 113 of the non-contact type
infornatiofbeketianriviveateettinitto tihe BOdklet 111, i e ssdikel§otmedtenidatacandfcan be used
stably for a long period of time.

the porous base materials 115 that will be joined to the IC inlet 111. In the latter

case, a chloride 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. This enables the two layers to be formed efficiently without

10 greatly modifying the process.

[0167]

The through hole formed in the sheet 112 is not limited to the single hole
described in the embodiments. For example, a plurality of through holes 112B
and 112C can be provided, as in the modifications shown in FIG. 14A and FIG. 14B.

15 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.

[0168]

While each of the embodiments describes an example of an information

20  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 jon-resistant layer formed directly on the IC inlet. While such
an information medium is slightly less smooth than one that includes porous base
materials, it can be applied in a booklet by appropriately selecting an adhesive for

25  joining it to the front cover member and the inner bonding sheet. It then becomes



[0176] 69 While the fourth embodiment describes a case where the adhesive 116 constituting a
chloride ion-resistant layer is formed such as to cover the antenna coil 113, this is not limitative of the
invention. For example, in addition to or instead of a chloride ion-resistant layer, a water-resistant layer
can be formed such 5as to cover the antenna coil k%3. As the material for a water-resistant layer, it is
possible to use tubber latex such as natural rubber latex and styrene butadiene copolymer latex, vinyl

chloride-viPRftlleriecsrppress detprigratiasafithaentenosicoipatyl cotuae thb feedimsinf  a
(meta)acrylic-based resin such as (meta)acrylate-styrene acid/alkyl ester, (meta)acrylic 10 acid/alkyl
ester copdRrigfopnativagpsditmsedilesisingtherhodiéabapplidahgiticio period.  The present
invention can be applied in an antenna sheet, a transponder, a 15booklet, and the like, which can
prevent infiftt889n of static electricity, and can satisfy a demand for smooth outer surfaces. MCSL.LP
70 CLAIMS 1. A transponder which comprises an inlet comprising an antenna sheet, which
comprises an anteRnehesthore Aliefoorhfirstshe sinthtemibhdinuats desGibedciieveormemted to the
antenna coil, and a second base material, which has an opening for exposing at least a part of the IC
modufe arftPipd i enxtefitbeintber trohnsimentuer Borpisiplg; the ardesumlicajimatbtiel having electrical
insulation being provided between the IC module and an inside face of the opening,

first to the third embodiments can be covered with the adhesive 116 which

constitutes the chloride ion-resistant layer of the fourth embodiment.

It is also acceptable to coat the antenna coil 4 with an adhesive that is not
resistant to chloride ions, and then cover that adhesive with a chloride ion-resistant
10  layer.

[0170]
In the fourth embodiment described above, sheet-like porous base
materials 115 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
15  chloride ion-resistant 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 addition, both faces of the non-contact type information medium 110
can be made flat, and, when 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.
20  [0171]
As described above 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 chloride ions, it functions as a chloride ion-resistant layer. This
makes it possible to form the chloride ion-resistant layer at the same time as

25  affixing the porous base materials, thereby increasing the manufacturing efficiency.



10wherein the opening on the inlet side is larger than the opening on the outer surface side, and the
scaling material is filled in the opening. 2. The transponder according to claim 1, wherein the
sealing material is arranged such as to cover the outer surface of the IC module exposed in the v
150pening, and is formed such that an outer surface 88the second base material and an outer surface

of the sealind%&?drial are continuous and roughly flat. 3. The transponder according to claim 2,
wherein a step between outer surface of the second base material and the outer surface of the sealing

20material is no largeksidascABeand mbove hﬂth@l%ﬁfﬁ@ﬁ%ﬁﬁ{lé}&?%{gi%%mgi I(E)tgi‘gzllglims 1 to 3, wherein

the sealing material is formed such as to cover a connection section fitéhna coil and the

IC module, aHdcaghrhpler liiAtbanepniss thhr ARIEN & L0l e&}%ﬁ% Oeﬁfpe?ggwcsup s

The transponder according to one of claims 1 to 4, wherein't §@§ a lead frame, an
IC chip mouRe®wbise teatfdmEl ag feﬁfﬁiﬁl&ﬁgﬂﬂcﬁfgﬁi which seals the IC chip; and the
Iongitudiﬁgal ?Iéastic modulus of the sealing material is less aBr$1t g@?&n %Iﬁ%gfeefﬁﬁé modulus of the
sealing fesin éétldmtweeﬁ.\ﬂméb@n@@qm;gﬁsag&%r%gge{&g f claims 1 to 4, wherein the sealing
material is a resin tape comprising a sticky material and a Sngp%r ?i%ﬁ@%%h%@ﬁﬁg}yaccording to

claim 6, whetbthetiwiGginbdlde CORRERRS, ICAGHHFARSE ' unted gn.the lead frame, and a
sealing resin section which seals the IC chip; aﬁr% thiefiRIP 17543 © joined more
¥, and security can be increased.

[0173]

Furthermore, as described in the fourth embodiment, the cross-sectional
10 area in the direction that orthogonally intersects the axis line of the through hole
112A s 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 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

15 firmly joined.

[0174]

Furthermore, as described in the fo_urth embodiment, since the antenna cojl
113 includes aluminum, it can be formed inexpensively and reliably.
[0175]
20 Furthermore, as descﬁbed in the fourth embodiment, by applying the
nhon-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.

[0176]



the longitudinal elastic modulus of at least one of the sticky material and the support is less than the
longitudinal elastic modulus of the sealing resin 15section. 8.The transponder according to one of
claims 1 to 7, wherein the first base material is a cover material. 209.The transponder according to one
of claims 1 to 7, wherein a cover is joined to at leaggne of the outer surface of the first base material
and the outer surface of the second base material. 10.The transponder according to claim 1, wherein
the antenna sheet Yatlethsdauthismbodioreat slesoribitionidmse wingkethecadhe @ ILEP 72 11.The
transponder according to claim 1, comprising a chloride ion- resistant layer formed such as to cover at
least one SRbEEIEIRChlvddn tovaitsibterdayemialérarsd] ayunmetolice thaheanraets the antenna coil
to the IC module. 512.The transponder according to claim 1, comprising a water-resistant layer formed
such as toS@l ek hithia s neilisritative of the iamtertion.cof othextfpledinedaiiba foimper line that
connects the antenna coil to the IC module. 13. The transponder according to claim I, wherein the
permittivity¥¢ad albseblnridmiseredirtantslayes, eswater-fosistine tngaspande fasasddinghto claim 1,
wherein a sealing layer is formed between the inlet and a region where the opening of the second
base %at&mhﬁlefém@m@ecgﬁdﬂdg layer having electrical insulation.

As the material for a water-resistant layer, it is possible to use rubber latex such
as natural rubber latex and styrene butadiene copolymer latex, vinyl chloride-vinyl
ace‘cate-basgd resin, polyester-based resin, polyurethane-based 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
[0177]
The present invention can be applied in an antenna sheet, a transponder, a
15  booklet, and the like, which can prevent infiltration of static electricity, and can

satisfy a demand for smooth outer surfaces.



15 15. A booklet which comprises a transponder comprising: an inlet comprising an antenna
sheet, which comprises an antenna coil on a flexible first base material, %‘88 n C module connected
to the antenna coil, and a second base material, which has an opening for exposing at least a part of
the IC 20 module and is bonded to the inlet; a sealing material having electrical insulation being
provided between the IC module and an inside face ofthe opening, wherein the opening on the
inlet side is larger than the opening on the outer surface side, and the sealing material is filled in the

opening. CLAIMS

1. A transponder which comprises an inlet comprising an antenna
sheet, which comprises an antenna coil on a flexible first base material, and an 1C
5  module connected to the antenna coil, and a second base material, which has an
opening for exposing at least a part of the IC module and is bonded to the inlet,
the transponder comprising:
a sealing material having electrical insulation being provided between the
IC module and an inside face of the opening,
10 wherein the opening on the inlet side is larger than the opening on the

outer surface side, and the sealing material is filled in the opening.

2. The transponder according to claim 1, wherein the sealing material
is arranged such as to cover the outer surface of the IC module exposed in the
15  opening, and is formed such that an outer surface of the second base material and

an outer surface of the sealing material are continuous and roughly flat.

3. The transponder according to claim 2, wherein a step between the
outer surface of the second base material and the outer surface of the sealing

20 material is no larger than 20 g m.

4. The transponder according to one of claims 1 to 3, wherein the
sealing material is formed such as to cover a connection section between the
antenna coil and the IC module, and a jumper line that connects the antenna coil

25 to the IC module.
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5. The transponder according to one of claims 1 to 4, wherein the IC
module comprises a lead frame, an IC chip mounted on the lead frame, and a
sealing resin section which seals the IC chip; and

the longitudinal elastic modulus of the sealing material is less than the

longitudinal elastic modulus of the sealing resin section.

6. The transponder according to one of claims 1 to 4, wherein the

sealing material is a resin tape comprising a sticky material and a support.

7. The transponder according to claim 6, wherein the IC module
comprises a lead frame, an IC chip mounted on the lead frame, and a sealing resin
section which seals the IC chfp; and

the longitudinal elastic modulus of at least one of the sticky material and
the support is less than the longitudinal elastic modulus of the sealing resin

section.

8. The transponder according to one of claims 1 to 7, wherein the first

base material is a cover material.

9. The transponder according to one of claims 1 to 7, wherein a cover
is joined to at least one of the outer surface of the first base material and the outer

surface of the second base material.

10.  The transponder according to claim 1, wherein the antenna sheet

and the sealing material are molded in a single piece.
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11. The transponder according to claim 1, comprising a chloride ion-
resistant layer formed such as to cover at least one or more of the antenna coil, the

IC module, and a jumper line that connects the antenna coil to the IC module.

12. The transponder according to claim 1, comprising a water-resistant
layer formed such as to cover at least one or more of the antenna coil, the IC

module, and a jumper line that connects the antenna coil to the IC module.

13. The transponder according to claim 1, wherein the permittivity of the

sealing material is 1 ¢ to S ¢

14. The transponder according to claim 1, wherein a sealing layer is formed
between the inlet and a region where the opening of the second base material does not

form, the sealing layer having electrical insulation.

15. A booklet which comprises a transponder comprising:

an inlet comprising an antenna sheet, which comprises an antenna coil on
a flexible first base material, and an IC module connected to the antenna coil, and
a second base material, which has an opening for exposing at least a part of the IC
module and is bonded to the inlet;

a sealing material having electrical insulation being provided between the
IC module and an inside face of the opening,

wherein the opening on the inlet side is larger than the opening on the

outer surface side, and the sealing material is filled in the opening.



