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1 DESCRI PTI ON TRANSPONDER AND BOOKLET 5 [0001] The
present invention relates to a transponder and a

bookl et. Priority is claimed on Japanese Patent
Application No. 2008-041134, filed February 22, 2008, = -

and Japanese Patent Application No. 2008-1870 '
Suly 18, 2008, the conpmscrtriof ch are  ncdlbNMIBMNIY
herein by reference. 10 BACKGROUND ART [0002] Thefg .

are conventionally known technol ogi es for arranging a
wi re-wound antenna coil on a substrate and connecting

it to an IC def non-contact 15 type
comuni cation un Sﬂ%@ﬁ BOOKLEBnmuni cat i ons
with an external reading/witing device (e.g. see

Pat ent Docunent 1). [0003] In recent years, systens
yusi ng non-contact |1 C card and non-contact IC tags are

[00QE) ng used with the ai mof enhancing security. To
apply the excellent 20 characteristics of such

non-Thengrasent ifveatsfelatb$iol S8 inspdidertadf o HoSkidi N @

bookl et, such as a passport a a savi ngs pé‘ssbook,

el oy o e Rl e Pafer ARt V6 AR 4 1A Sled
Febbiy 22 A0kt nd PopeB M L bl oroting 008- 87907 ity
8.2 O ot . *

electronic data to be entered to the ICinlet 2 and
printed, enhanced security characteristics and the
| i ke can be achi eved.

BACKGROUND ART

[0002]

There are conventionally known technologies for arranging a wire-wound
antenna coil on a substrate and corinecting it to an IC module to form a non-contact
type communication unit which performs data communications with an external
reading/writing device (e.g. see Patent Document 1).

[0003]

In recent years, systems using non-contact IC card and non-contact IC tags
are being used with the aim of enhancing security. To apply the excellent
characteristics of such non-contact IC cards, IC tags, and the like in a booklet, such
as a passport and a savings passbook, it is proposed to form a non-contact type
information medium by pinching an IC inlet, with an antenna that is connected to a
non-contact IC module, between outer-cover base materials, and mounting the
medium on the booklet by bonding it to a front cover or the like thereof.

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

o
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[ 0004] Patent Docunent 2 discloses one exanple of a

bookl et such as that described above. In this

bookl et, a non-contact type information nediumis 5
bonded to an inner face of back cover of the

bookl et. The non-contact ty informati on mediumis

o G b e e ) sl B Tl o pe oy

[Oodazving an opening of a predeternmined wwdth is affixed

té forma recess, an I C chip and an antenna coil
attached thereto are provided in this recess, and an
adhBatepDpenraent 2«disaloses dod esampleid atmokletstcicss thatde of
the first base-material sheet. Patent Docunent 1:

desciibpdiabove. Pah diis bdokle3 4 2bh2Onkrt 8k iRREHARM medium is
Japanese Patent Application, First Publication No.

bond¥dQ4 aft I3 fdce dPlaHdefdRbRer (?EP%EE%I%I VEMEE Bn-doh %:I;%gf)% to

be Sol ved by the Inventio wever, 1n

infoleRR) ' [ I scri bed ove ep bondi ng

inforp |0%;%%cggﬁnla%§éﬁsé% ﬁ‘g%ﬁd@?tfgﬂ&et?ﬂ' 24 5ide ¢ El-F?ti nl et

b wherein.an | C nodyle is 20 ngunt ed, on an antenna sheet

asermierial $hget A Secand hase-mterial sheet bawiae anwpeningafar i al
swel|ls due to the thickness of a sealing resin section

predgjeppined width is pffixqdstofern edecespoodCihig hyd amantehmwoil n
FIG 20, in a conventional inlay 400, a base naterial

attached theneto et pryvideddp ehis nepeds; and an ladb@dviliaper is Prévided on a
sealing resin section 23 is bonded to an inlet 30

bottomductesidgofithe flestBudengaterPal FReHt €d on an antenna sheet
1, and the 25 sealing resin section 23 is stored and

expeaRelt hioldient R SbdidsdBllefiiNG NPoltasF S material 42.

[0006] Wien a gap D tor ween “t sealing resin
sechlLf Bgcﬁaxﬂgnt% ?Taf)aql%elsedﬁatent Application, First Publication No.

-

2002-42068

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
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

sealing resin section 23 is stored and exposed in the opening 42h of the base
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face of the opening 42h, there is a problemthat a
part of the wiring or the like of 5 the inlet 30 is
exposed in the opening 42h, and static electricity
i ntrudes. When static electrjcity intrudes into a part
of the wiring of the inlet éb, there is a danger of
matéfhyapsel y affecting the | C nodule 20. To prevent
~ formation of such a gap D, it is considered to use a
[Ooqgiterial that is flexible and pliable as the base
terial 42, make the outer shape of the 10 opening
42h _smal |l er than the outer shape of the sealing resin
sectWhsn 2gap Rformy btween the ssalilg reginrsestioh S®aid e iRdde
into the opening 42h. [000.7] However, while this can

face of dhweopieniypdha thedisef plobRng@at Ppadt befR: Witirfk HahOfike of
that, in pressing the sealing resin section 23 into
the ihf¢# 30ReAlFISed e bBEIRXUSH,NAk st Secrd Bl CAmLle

I C nodul € 20. Al so n the sealing re

J ' ing.42h f the b
st IR R Hhobds G POt Hhe Paiag prfhefislel a6 s snesr

nd there js nger .t hat external force during a
of adi ?@%ﬁﬁngﬁﬁef@@qdnul&mw |1 break the I C nodule 20.
Therefore, to store and expose the sealing resin
sectlPdievent frmation pEsuth smgapDeit 20cinsiders] opesiangatddil,
the outer shape of the opening 42h nust be nade
that isflgyablehd pliable as thicchase heperi0 42} Maks Bl dutét shisd Bf the
section 23. This makes it difficult to prevent

operinnd2iatmallerahart R ditd? sBapd HAHS lseﬂffil‘ﬁgtrgﬁﬁ "0¢ton ﬁf, Q6§ p{élgf

inlay 400 is required to have a t outer surface,
i TloT=Yc ess..test such as a ball-pen
the Stggléﬂtlgqrﬁé @g@%%xfg%hﬁg %Jeé%?]g%ge@hat the 4 gap D, or if a
[Ooozlep g forns between an outer surface 42a of the base
material 42 and an outer face 20a of the |IC nodul e
20, .there are cases where the inlay 400 cannot
sat i VP& hélpf}ﬁ’@é:laﬂ Proyenpeensratipnidighe gap D, fl@p0B]a danger

that, in pressing the sealing resin section 23 into the opening 42h, the external force

will break the IC module 20. Also, when the sealing resin section 23 is pressed
into the opening 42h, a pa_rt 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
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

is subjected to a flatness test such as a ball-pen test. If a catch is generated at the
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5 Furthernore, many conventional booklets such as that
descri bed above are nade using paper and the |ike.
Since chloride ions, water, and the |ike can easily
per meat e t hrough paper, perngation of such substances
sonetines |leads to deterioration of the antenna and

gapt Peor if kstepfg fohmis DR af Gutdr %M/Jﬁhe QF{EZ%%%}&%P Aﬁ]%nd

medium As a result, there is an adverse

- an 6Werftd D0y ofthe 18 thdfu1D gp 'tﬁ&%ta?% %:iastgg szle{&g&)glr Itv :485 cagggot

medi um | eading to probl’ens su
ggq_ﬁ ' ;. t he performance of the non-contact type
satll fo?%rﬂggﬁ?%ﬂ?msﬁﬁg\k{\?@ét t he bookl et is being used.

00 010] Accordingly, this invention provides an inlay,

[ inlay with cover, and a 15 data carrier wth :
non-Eglg_trLt act type IC, that can prevent infiltration of
st atfwtheghert many icynedidionall bovkletd SHRMARTBAYUL F'
outer surfaces. Means for Solving the Pr og‘ee%{be d‘%ﬁ are

madkOusTug sapey end fHR 1Ke0DISHE HEdHdABRS QY ﬁ%c} ﬁl& Jike can easily

transponder of the present 1nvention
i ' i : heet, which includ
e e 08 Bt e AR IR R A anctS s foafs oana
d th t il d
derFRrifonl Fite EnlEReR st e donid dpersontict ope.

infex,ogsipn% at least a part of the I1C nodule and is

RPN AUk ARpaesultythers isansdyente affecoiritie susability of

th sealing 25 material having electrical insulation being

© peRoPriae s infermation telinmdidadingrtd pasblems st 4% pREHility

R \c:jfc; 1tl_uTeimSAc;enlnr;‘g. [00121qu;112 this configuration, ‘even

ol agleehng indhe peormairp of te AdicaReR 'xjgﬁh'r ' i
the outer shape of the section o:‘tﬂ%hlc?cl) rrgglﬁ?eéﬁ'lt&ﬁgi'hﬂe

the bookdetiobéifigiuBed.Ne openi ng, 5 generating a gap between
the inside face of the opening and the |IC nodule, the

[o0iQ)sul ating sealing material can fill in this gap.
Therefore, it is possible to prevent

Accordingly, this invention provides an inlay, an inlay with cover, and a
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]

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
cdil, and a second base material, which has an opening for exposing ét least a part
of the IC module and is bonded to the inlet. The transponder includes a sealing

material having electrical insulation being provided between the IC module and an
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externally generated static electricity from
infiltrating through this gap, thereby preventing
externally generated static electricity from adversely
affecting the IC nodul e. eover, even when exposed
to a high-tenperature environnment or 10 nedi cal
insidedac&bme,opeﬁﬁ sealing material can prevent
infiltration og external substances such as air and
[0010ft er, t hereby preventing external substances such as
water from adversely affecting the. 1C nodule. Since
t he bet n the inside face of the opening and the
| C %@‘E}hés %ni fvenhespsionterishara of| thelopening isrlgrger
thanttﬂe sealing material, a catch at the gap 15 during a
fthe,owes shape of tha sentiers oftho dC mpdule e is @poséibin the opening,
prevented, making it possible to enhance the flatness
genenatthgsagayt botesen tie ihdide ek F tisd!
transponder. [0013] The seal |?1% ma g{rdltgllg?%fm?%%e’ﬂw
insulatiap Selih@ahatef INPintR;st pF [ [ i S
arr gnged such glgda?(?lglgvtglrs %ﬁﬁé 33‘?’ g%rgu{rz}(sg@;ess@’?e fogeyeat
I . e opeRri.n d is formed such
extellRgY eintRASEitie dedrido FofiEbl Beied ius il car therotina
.out er rface of the sealing material are .
prevERlint Cxiermally, sepicraied fiagic elestricinpamadypelyaiesting the IC
configuration, even if a step is generated between the
modg& eIOLEQYsIg@venGvhenexposeshion highdemperatire bnvirshnidig or
outer surface of the |IC nodule exposed 25 in the
mediggbsilutionssthesealingemetetial caipreae infiltiation seeaBmHhabase
material and the outer 6 surface of the sealing

substantes sueh as airfandrder ﬂié&iﬂy)br@bﬁiﬁntgt&?erﬂéltsﬁﬁst%% %Ig&l o

the transponder can be made flat. Theretore,

watet b ederaiid a F55 €56 nfaihie outer surface of the

transponder” can b€ 1 ncreased. [0015] 5 In the

| CoSEReER R e B Ao B T A st
exposg&rl 5}6 gtoﬁgxtﬂgrgéss gh;(? fneus?rflg {hréeseil?nagl 1Inra]1 eria{j‘;tcea{ciha;t ttilesgagao
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
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 é step is generated between the outer

surface of the second base material and the outer surface of the IC module exposed

in the opening, since the outer surface of the second base material and the outer
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[0016] Wth this configuration, the outer surface of
the transponder can be fornmed 10 roughly flat and
roughly in the sanme plane, and can adequately satisfy
the standard for passing a flatness test, such as a
ball pen test. [0017] In thé transponder according to

pnyent i the sealing. . material_ is_forned
surfied Bl Il isIBmed oA Let e soare eFbe
antenna coil and the I1C 15 nmpdule, and a junper |ine
transponder Gop i?@ @gaéle{}'%é ahbergiose,dbe flamess and sn® k of the outer
[0018] Wth this configuration, a connection section
surfage trartsporzder eambe owrdasehd  t he | C nodul e can be
rei nforced, thereby increasing the nmechanical strength
[001&hd the reliability of the connection section. 20
[0019] In the transponder according to the present

I NVEML. i des a lead fr . an |1C
chi o ngiohet focBRAHL B e BRertACR Ol s peruesinine
o]y ich seals the.l C ¢hip, and the | ongitudinal
outef SR8 5 Pork o8 shateial 3 of vtk iclags of dhe sesling han
t he.l ongi tudi nal el astic nodulus of the sealing resin
mat%”@iﬁ‘&ﬁ%"g%g‘afl&%@]l 7 Wth this configuration, a
shock applied against the transponder is dispersed

[0016ht 0 the sealing material as elastic energy.
Consequently, the shock against the |IC nodule can be

r edWidsithiseonfigarationpthetoiter $6Fhdd &F tHB brahéfdnds! GStHeBhhdd

defornms nore easily than the 5 sealing resin section

rougiﬂgy flftenk CougHiy lh?the-EQﬁfe dHe€an d&fnra%fr&haj te@eﬁﬁgs'i pe 6@1\{&%&

an external force recelive e-’pen
£ I he second base naterial nakes a
orpgg}géﬁe%&{e%g@ﬁ gé.ho%az%‘ﬁf%eé”f’ tet side of the outer

[OOI?TErface of the sealing material, when the pen tip
ves from being on the outer surface of the

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
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.

[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.

[0020]
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second base material to being on the outer surface of
the sealing material, the 10 sealing materi al

el astically defornms in a direction that reduces the
step between the outer surf.’a\ce of the second base
material and the outer surface of the sealing

nat ewithkhié béid ' ' ' duce .stress
in the direct |Q£A%thﬁmdp%§%d%%&it§9%?%%gg ?tnlﬁ in

. 3 e st-ep. between the outer syrface of the

dlSpgé?gn Ottt)tgesseegflﬂgfn@%’_ga%ﬂas RN o r CUFAURIE Y thershack
sSeal i maperial. 15 [0021] The sealing material of

aga‘Pﬂ@FE&ﬁé‘ﬂ:ﬁ‘fﬁi@“%@éﬁl@idng to the present invention is
a resin tape including a sticky material and a
suppgerthernjare Xt seling matesal casticglly défomns niod€ easily than the
arrangenent of the sealing material can be 20

sealfroriebintsadtioh ofthe IORHULRC t UWHeRdofd &iPa BAlL g&?tefsg %Oapﬁfhg{ef
can be sinplified, and the manufacturihg cost can Dbe
xtebfl Y578 tgpg,u t ander
© accor di ﬁ%&?% at oen-{ grféeée gin [ ntlhgn({%egn%?ﬂ%g §e%°qde ©
: | £ chi.p nted on the l.ead franme, and a
mat e o8 deftefod BBl onu i irleud O th Guice saros ofhe
the | ongitydinal elastic nmpdulus of at |east one 8 of
seal’t‘%%n%‘tef‘glk y'%ﬁafl&m tipymgvesizom heing en ths dqutersutfaenof the
| ongi tudi nal elastic nmodulus of the sealing resin
secapdhase materipbbeing om themusercsumface of thicisealingimatepiak the
appl i ed agai nst the transponder is 5 dispersed into
sealinigemateribl elgsticall e défotma elinsétich BAGEINces GRISKEH UERdel the
t he shock against the I C nodul e can be reduced.

oute iH{RES Ofhe socbiE baRANMIAIEEE Bute? LaFhdcC thy slfg M
ion of tNE I C

nore easily than the sealing resin séect
P A t i f
e SR B ERRE, s S RitioP oty e §Efiop g tgen

tip iS B%Ja%%&*mg fin Ehtfee to the 8&% b%ta\%eeen the outer surface of the second base

material and the outer surface of the sealing material.
[0021]

The sealing material of the transpoﬁder 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
facilitated, the manufactqring 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

section which seals the IC chip; and the longitudinal elastic modulus of at least one
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10 material makes a deforned indentation on the inlet

side of the outer surface of the sealing material, -

when the pen tip noves from being on the outer surface

of the second base material to being on the outer

surface of the sealing materi®l, the sealing materi al
i

. . : .di h d h
Of ok matctid! 3 B eubllof i b fian He Tongitudineh lastiasmodulus

P and the outer surface of the sealing 15
of%sge:a.!%re(s_%c 1Pfet direction). Consequently, it is
0 ‘ﬂSi ble to reduce stress in the direction which the
[(% tipis proceeding in due to the step between the
outerwgﬂrface of the second base nmaterial and the
out erWithitiincenfifurativn, s 6Bk HplEY S5diAkt Q&%Jo ga.1n
t he transponder accordi ngktrbg) t he resteﬂln‘%g‘l n eﬁg?ro‘ﬁ,
dispbrsed irit thd 8kng HRtG & elhsicoelNe @aterial [ 0026]
Wth this configguraﬁog%el?%mgeen% s (pyseaantly; e shock

AhQMhE FC fhddhRNSR w,th cover wherein infiltration
a'gof static el ectriq%iq‘%uﬁeg' prevent ed, and which has a

flati 25 and snpot her outer surface. Furthernore,
by usT T OLEnRE S maierial elastieallyi deforrls moaseasily than the
mteri.al, the transponder with cover can be made
SCAREARER s3ohR of tee IGimadileh Therefore; ini Sbilbheie@st: Bvdd i€ an
outer surface of the first base materi aI._[OO??] 1n
exteme! faregspeivad froat taipdnnip By beteR sGERY of Y S0 basd®
coye;mlksgiglfgedé_to Staat | east _onle of thﬁ out er
mategial ed défoemed ifdenfd@iss i eaRui et
surface of the secorr:d baggﬁﬁﬂéisgﬁﬁ[%%ﬁgfrmweﬂﬁﬂ?
sealiff nhBeHiAAl WRéh thelneh i i.le to provide a transponder
Wi ?h cover V\htgreg)ieir}%lp %lgféts %ﬂnﬂ %ﬁmgfonstbﬁf’}l@r sydaqerafdhe y
' : d which h flatt t 10
secls)xacg fBgs?\ei.ﬁﬁEﬁgl to %%mg on t%e ou{ae?' s&rfaceaof tlelé sé)alljinz rma’terial, 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 the 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
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[0029] In the transponder according to the present

i nvention, the antenna sheet and the sealing materi al
are nolded in a single piece. [0030] 15 Wth this
configuration, static el ectéi city generated outside
the transponder can be prevented frominfiltrating

t he antenn cet and the .
base S eai | n’gh gggﬁ%og%r\éﬁgggog}&c ap ?‘?g Ipage F’aﬁ‘@ﬂ ong i yhich a
elecirici can be prevented from adversely affecting
cover j5doined ?ﬁ,{%p@_ter [SB{’fS% of the firsidbase matgsishder according to
t he present invention includes a chloride
[0027bn-resi stant |ayer formed such as to cover at |east
one or nore of the antenna coil, the IC nodule, and a
j urinethe trimpontiert accondingClothé Presamtiniétiion0h kot it fHinddGo
nmodul e. [0032] 10 Wth this configuration,
| . . . the |
ot e S oL ok (B fish B BB Gt e oblAF e of,
ﬂws%%h@ﬁﬁ%ﬁﬁﬁhi,anSpondeT can be prevented. [0033] 5
e transpondeér accordi ng the present invention
includes a water-resistant |ayer forned such as to
[Oongver at least one or nore of the antenna coil, the IC
nmodul e, and a junper |line that connects the antenna
coi Withghisteenfignmatidnl ibis fosgible to\irovide hitmnsporfderywithtcooer
deterioration of any of the antenna coil, the IC 10
whemindnfilirationdf istaticjelsvaicity is peeviuted, andvivhish Has Qridiet shde
the transponder can be prevented. [0035] A bookl et
surfaggcording to the present invention includes a
t ransponder

[0029]

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

[0030]

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]

The transponder according to the present invention includes a chloride
ion-resistant layer formed such as to cover at leést one or more of the antenna coil,

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

[0032]
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including an inlet including an antenna sheet, which
i ncludes an antenna coil on a 15 flexible first base
material, and an |1 C nodul e connected to the antenna
coil, and a second base material, which has an opening
for exposing at least a parloof the 1C nodule and is
bon 0 the inlet. A sealing.materjal having
el eg)t%ri‘l ti'hﬁ ”Pﬁ app. figterjora ?%8f YPelfas arfenng ¢RIl the IC
modul ¢ and an jnsjde face of the opening. 20 Effect of
modylceand the jumper lineingdp chloside dpnsyfrem quisidgthe sransponder can
invention, it is possible to provide a transponder
be prgwentad.bookl et that can prevent infiltration of static
el ectricity, and can satisfy a demand for a fl at
[0038pter surface. 25 11 BRI EF DESCRI PTION OF THE
DRAWNGS [0037] FIGIA is a plan view of an antenna

v i el et igfhe b phesE BT noiies i Agant
lnyel BEREA SRR Pyt At o3 Srmofelptie igens et et G of
u

‘conpection_section between a | er line and an
m"d‘iﬁ’t @Hﬂ%ﬂ‘@l?eé dine that cannests thamatenna eeil s therl@imadule. t he
first enbodi nent of the present invention. 10 FIG 2B
[0038F a cross-sectional view of a connection section
between a junper line and an antenna circuit of an

ant Witathi\eaifigaetonddaeriématibhef hhy 6f the aikadh ea:;l,tthefxlc

the present invention. FIG3A is a plan view of an IC

modARY M ELRGEAPES Fi: &&1’&5) fe%tg & #’3@89%5%‘%{“.‘% gagﬂ be.

present fnvention. Cr 0SS-
prevé@i@@g aline A-A' of an IC nodul e

[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
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 6pening.

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.



according to the first enbodi nent of the present
invention. FIG 4A is an enlarged plan view of an inlet
according to the first enbodiment of the present
invention. FIG4B is a crosslfectional vi ew al ong a
line B-B' of an inlet according to 20 the first
enbodi ment oBRIBE DESG ' FI9R - is a plan
- view of an inlay accor%ﬁ{;%%@ﬂ@%i nment of
[00BE present invention. FIG 513 is a partia
cross-sectional view along a line GC of an inlay
accop@qgitso the Ll rsft enbodi nent of the present
i nventT of: > 28148 BeW 9l anantenna sheet aeaprding do hifirstaimbadiment
ftgorres qQqnding to FIG 5B of an 12 inlet according to
° e?&@@ﬁd“@ﬁ@@ﬁinent of the present invention. FIG 7
is a f)art i al cross-sectional view corresponding to FIG
> 5B OFIGiAB is abettomodewdifag ahtenda Skt Sppiagi B el the
present invention. FIG 8 is a perspective view of the
emisutiment ofthe prEéynvdntien, of an 5 el ectroni c passport
according to an enbodi nent of the present invention.

FI G 8d [ t f bookl et with a ngn-contact
ypaaCL 2 R e R A Cobe e Bz bOePRg 1 o

; di ment of the present invention. FIG 10
] um??f %@g%q%@aé’%td’f&fl agienpeshaet agcopding e thedfinst
emBY n-conoté%t type, 10 information nedium FIG 11 is a
SPHRERt the present jnvaption. t he same non-contact type
10 informati on medi um attached to the same bookl et 101.
FI GFIEp2B ds g crisargectivnel viewnofta cnaé@icafsebtich Bé&iRed &
. inlet when npmanufacturing the sanme non-contact type
jumpef limenartdi anrameiatiicuit o Gh @nfeAnk Shedt SRATNS B0
onta ype

di mensi ons of each part of the same non-
embiodimeneaifitepreRsit enflogn exanpl e.

FIG. 3A is a plan view of an IC module according to the first embodiment

of the present invention.
15 FIG. 3B is a cross-sectional view along a liné 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
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FIG 14A is a diagramshowng an ICinlet in a
nodi fication of a non-contact type information.
medi um of the present invention. FIG 14B is a di agram
showing an ICinlet in a nodification of a 20 _
non- cont act type informati ok medi um of t he prlese_nt
. Jnventiqn. FIG A5 js,,a partjal cross-sectional view
inlet gccorging e alsfﬁ‘?é‘dé‘:‘%émd(“ﬁr* ‘éﬁ&%‘e Bresenfinyention. 40D
according to a nodification of the first enmbodi ment of
t heFKp. 48 atartiah grass-sestional \dew roriespandiigato FIGe 5Baif aan
i nlay 40E according to a sixth enbodi nent of 25 the
inletmceardintg tb ravthind iemboditZent bf Belpfesent mveatiés. al
cross-sectional view along the line DD (FIG 16) of

an FIG®is 4 Yerspesiaiisg ot{gle_t et Borgfgvggﬁamf adf the

present invention. FIG is a partlf rpsls-sezgiEonal
i [ E-E, (FIG 1 of an _.inla
B
et oS A B s o "

according to the sixth enbodi nent of the present

- medjugy attached thersto apeprdingzo pfpwitla embo disens of thecpredenti ew

corresponding to FIG 5B of a conventional inlay. 10
invemidmr ence Synbols [0038] 1 Antenna sheet 2 Substrate
(First base material) 4 Antenna coil 15 20 I C nodul e

20aFI@1@ris 8 didp?ef of A mblAd ah 1@ MRlet SPthk SamBnBn-contact type
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.

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
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

the present invention.
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23 Sealing resin section 20 30 Inlet 40, 40B, 40C,
40D, 40E Inlay 42 Base material (Second base naterial)
42a Quter surface 42h, 42H Opening 25 43 Seal ing
material 14 43a Quter surface 44 Cover naterial 50
Sealing material 51 Adhesive 5 100 El ectronic

on- 6o E?Qifﬁ?‘?%é%?sﬁ‘%???‘ln?ﬁ el nge g:ilf%%ﬁi o
o R <R inE ¥ e e BB oS8 e recen o por ous

bas erials, 116 Adhesive (chloride ion-resistant

| ay@‘?ﬁt8 i%2B Mosi=Seetirned ArieaY | algm by LmpE—EAKEIKIT 1 Nof an
[0039] <First Enbodinent> Subsequently, a first

aytibercerding b thesixth ambodingamt of the greseak piventied based

inl
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.

Reference Symbols

[0038]

1 Antenna sheet

2 Substrate (First base material)
4 Antenna coil

20 IC module

20a Outer surface

21 Lead frame

22 IC chip

23 Sealing resin section
30 Inlet

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

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

43 Sealing material
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20 on the drawings. FIGIA is a plan view of an
antenna sheet 1 according to this enbodinent, and
FIG 113 is a bottomview As shown in FIG 1A the

antenna sheet 1 includes | exi bl e substrate (first
base material) 2 formed fr for exanpl e,
43a pol yet hyl@p@r s thaI ate (PEN) or polyethyl ene
- terepht hal ate The thickness of the 25 substrate

44 2 is sel ted as ﬂﬁﬁpropriate froma range of, for
exanpl e, ely 15 0.02 mmto approximtely
0.10 nm An antenna circuit 3 i1s forned on a surface

30 of the sd#?hﬂ&ﬂ@mgwl[0040] The antenna circuit 3
i ncludes an antenna coil 4 formed in a roughly 5

51 rectangul Adhespier al shape that corresponds to the shape
of the substrate 2. The antenna coil 4 is nade by

100 per f or m rgtegtkédit p %sﬁ&‘i(ﬁﬁbﬁ' twith% L& w% g2l um num

thin filmformed on ace of the sy trate 2, and
is formed,d c&&; firfhm shape having a th| ckness of
appr oxi mat qn %?;beldt)o 0.05 mm An inside end of the

_IOI,apignna gl?l |1ﬂ4 expands in volume in a roughly circular

a termnal 10 section 5. Bent portions
110, &L t angl corrers%ng the antenna coil 4 are forned in
(t?féhly pRGP|factiype BHemeation medism An outsi de end 6
of the antenna coil 4 is |led toward one comer of the
112 sybstrat eSl®et A roughl y rectangul ar opening 7 is forned
slightly to the antenna coil 15 4 side of one coner
11240f the subPsdongh BolR. The opening 7 can store and expose
a part of an I C nodul e explained | ater. The outside
113 end 6 of Ahenagtgnna coil 4 that is led toward one
cor ner of the substrate 2 is led toward one side 7a
114 of the opgn 7, and is connected to an - antenna
connectlng a d 8 (connection section) which is forned
115 al ong th)ePsn de, 7a. 20 .The antenna connecting land 8 is
hl

a roug QIQUY RARSURAFTilSr i nal section formed by

116 Adbesive (chloride ion-resistant layer)

BEST MODE FOR CARRYING OUT THE INVENTION
[0039]

<First Embodiment>

Subsequently, a first embodiment of the invention will be explained based
on the drawings.

FIG 1Ais 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

substrate 2 is selected as appropriate from a range of, for example, approximately
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increasing the wdth W1 of the antenna coil 4. [0042]

An ant enna connecting land 9 (connection section) is

formed on one side 7b of the opening 7 that opposes

the side 7a where the antennagonnecting land 8 is 25

ofgﬁrrregl. A wire 10 is one part of the antenna coil 4,

A mm o epproxiniately 001 ¢ fg 1 1ng. | and

opposi ng t he antgnna conn%%@%@w&%énﬁkﬂ%ﬁﬁm
t he

oftheshtastrate®.t he opposi ng ant enna connecting | and 8,
antenna connecting land 9 is fornmed in a roughly

[oogef angul ar shape al ong the side 7b of the opening 7
b increasing the width W2 of the wire 10. One end of

y

the w,re 10 copnects to the 5 antenna connecting | and

0, antCANTINE CIEHH 3neledes arr aemms coil Abkaod in 8 réughly

roughly  circular shape to forma term nal section "11.
re¢tarasar spirabshope that chir&pohdsBio the SRR RIsRAIL RS Tift

and 13 (reinforcing sections) for reinforcing the

antenne il 4domade by perfoanitiy iy ?:g% g&%&% ﬁﬁ%rggﬂtaag‘;ﬂi‘éﬁm

on an 10 opposite side to the ere

thini filavformad of afs@FaEdof { spondenge wi.th the
f ormation regisons o?f%hﬁgﬁgit{agenﬁfn dﬁwﬂ@ athifcfilngshape
ha®i ; | £ECin terns 12 and 13 are forned
in @raztg%cgﬂgsg |°'§§b E{?g(b%gteg'o(?%% P98 mm. einsidaeed ofthe
nna connecting |lands 8 and 9 along the
“{Sgﬁ? ?%g CZSP"%“E an Vﬁtﬂ‘%\’i‘a’f‘ royahly citcnlar sbapes flinmngda frinked
se\{j ewed from apove by, for exanple, 15 etching and the
TR of >t pattions (fectanglel cormeys)sfiehe fitena\iPP bR Bfmed in
circuit 3, or by a simlar nethod. [0044] A junper

royghlycitoplarare shapes. on a face on the opposite side of
the substrate 2 to the face where the antenna circuit

[0Q&1]s fornmed, and connects the terminal section 20 5
of the antenna coil 4 to the term nal section 11. The

Jj unpen dutdi8e ddd & of i ng,. for exapple, a simlar
met hod to that useg%;%? t Héogg‘tlgi‘ﬁgto@faf 1§ cagnergpfithe
substrate 2. A roughly rectangular opening 7 is formed slightly to the antenna coil

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 s 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.
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

formed. A wire 10 is one part of the antenna coil 4, and is connected to the
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ends of the junper line 14 are increased in volunme in
roughly circular shapes to formterm nal sections 15
and 16. The term nal sections 15 and 16 of the junper
line 14 are provided in correspondence with the
formation regions of the tdfninal 25 section 5 and the
erm nal. section 11.of the antenna co
anterB e ipE T5id RROosing the Adienns SOmErfin nds. o fn e pyamger
. .fhe junmper line 14 and the term nal sections 5 and 11
similgr tq the oppRsing @nterna connegtingdand: 8 the antepna opnnsctingiland 9 is
together in conductive sections 17, which are forned
formed ima phughbyl iettangtilapsiiape alonkahes sidp @b of the Gyeniyy B i on
regions of the termnal sections 15 and 16. 5 [0045]

increASing QMY W 6F 8 witd ). C ORMIGHd ¥feths itd AP conhek 16 He
exanple fornmed by a crinping process of applylng

[ e . h rmpal section 15 (terninal section
ante b Tl bl R oREGHE BbndeRed 1 VRlRE in B FGe
. (term nal. section 11) of e antenna coil 4 such as
°"°“§?§SE}PP1%WfPﬂEﬁ1 tlﬁo%i]ges, t her eby breaking the 10
substrate 2 and achi evi ng physical contact between the
[0048kr i nal sections 5 and 15 (11 and 16). The
conductive section 17 can be forned using a nethod
ot h&s shévemin ElhA8; réinfordiyg phageras i 2pnd d 3 irebefoscing sections)
descri bed above; as shown in FIG 2B, for exanple, it

for réinfarciagphediteniaconfedting 1hidsB/aky 9 atecfoh@Ad biatface on an

penetrates the formation 15 regions of the term na

OPPO:L%SC% tst(\ﬁfé?ﬁ tlﬁ:aﬁg%hvgére(tﬂlé aﬁg&nalé}cjl_létf 3id fﬁhﬂgd,tiﬁ %8H%0H8%n%e

uctive paste such "‘as’siI'ver “paste,
. celecirical l npnect the termanal osection, 15
itk AR b Lo of B REpng b i ARG RESEY. (Bb e
. termnal sectio (termpal section 11) of the
reinigfifip Rattecat 12 400 Egetfét})rm iy Tegtapgvlar shapsk paerfpending to
an | C nodul e 20 connected to the antenna circuit 3 of
the shapes of theantannaranpeating landssbardcP akangdbe outlines of the

antenna connecting lands 8 and 9 when viewed from above by, for example,

etching and the like of a metal thin film as used for the 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
S 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

section 5 and the terminal section 11 of the antenna coil 4 respectively. The
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FIG 3Ais a plan view of an I C nodule 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 wodrze 20 is forned froma
lead 18 franme 21, an |IC ch 22 mounted on the | ead
terminaR §& : j nG LERI ' 23 .t h seal s
o etk 19860 36 DE M e LA 1280 itlenpfinel B oo

' e shape. of a recifagngle with its 5
1 °€glrlé%'!‘e¢ésﬁ“? gﬁlﬁ gea&" F‘%@%ceﬁm%negfe tga%tbgsm\% clive feations
from above. The lead frame 21 is formed from for
17, %%&ﬁ%{%fgﬂéeé pp elurality of point-ike shapesimthe formeaticnegions of
by . weaving copper thread into a filmand silver
the tegminalggctionssl ¥ and 6. The | ead frane 21 includes a die
pad 24 that securely supports the IC chip 22, and an
[0048ht enna | and 25 (terminal section) that is connected
to an input/output 10 pad of the IC chip 22. [0048]
The adi [ ' : t t he ou shape
of (reny R FloiZR. the Gilldubiy B 17 0 SEpRblaTorSen By
J C. chi . oA S is provided hetween the die pad
a “%‘%{’%% of Ape IPfsf»F&Pez@, the ferpyinal segtiop §5{¢erminglisgetion
16) Sfigm from each other. 15 The antenna |and 25 is
) ¢ s, Bpeey ling 1Arand;the trrmangl sentiop xitermina seetioncHi) pf Bz
by bgonding wires 26 made from for exanple, gold (Au).
antenjaodl 4 puchzastte pinchi them frods both sidesitherehy bredkingthie
section of the IC nodule 20 that is connected to an
substratec) aral achidvinmgipliysidal corftadt Getmebnatit iy s@itidRg 5tHag 15
long direction (length L direction) of the IC nodule
(11 a2d.1630 [ 0049] The sealing resin section 23 is forned
roughly in the shape of a square wth its corners

' n_viewed from above.
The THE SorducBvE Shith 17 din b T05Red (it ¥ bt athein
conn%ét%ﬁ%? theacr{lgfg’ihg prxlc?ée%sr élt?slcri g a o%sé; gsp ﬁl)ézvn in FIG. 2B, for

example, it is acceptable to form a through hole 19A that penetrates the formation

Q

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]

(IC Module)

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

FIG. 3A is 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.

As shown in FIGS. 3A and 3B, the IC module 20 is formed from a lead
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i i he i nput/out put pad
resin, and covers the IC chip 22, tl
S onnocti on memy £o; thmégnbfﬂglggtggagslgﬁa ;geand t he
connection section be _ ( (
- i ling resin section
19 bonding wires 26, etc. Thg sea _ 2
23 is filled into the gap S 'between th?odlebg?ﬂ gf
i, i iowth AL, BBl
them Here, the thickness Ti e
23that sextanipd KC clgpppoxi matel y 0.3 m . I[ 2°§.°]GS5 gA e
(2l s terned_Transponder))tfﬁ Stge antenna land 25 of
[O?ﬁg F% ﬁggﬁfglggllg ?ggngﬁtenga connecting | ands ﬁ arg
ing the
ol eI AL OB ratgbi nihe SheofissechAERRALA,
nDFuLeS 8Ihat ?ncludgﬁﬁthe antenna sheet 1 and the IC
oS fownges! toRischlar erc shipesopheri vigwad Gond ISRt aH3afEsh,
1 is opened in a roughly square shape co I ?Iar r
ey o gt 2 oo bl L
than the outer st Che
T e Ml SR s R 50 %ot e
roughly square-s ! h 1 of
15 .The W dt hs WB of the pa .
| C mytyiad Hhme ilogéﬁgﬁ%g die ‘othgt segnredyisunpopts sherlC chip

ant enna connectTng .
i.des of the opening 7 of the
22’22%? qu:arlll %%s %gﬂr‘]‘d?%ta&%%’lli‘ajés?ﬂ%n)m iseonmeetsd toan &iplﬂ/@h{-%ﬁt

' 25 o0
the width W of the antenna | and
Pa‘f@%iéﬁ%m 20. The length L3 oftthe anthgg?a 0 1 is
ting lands 8 and 9 of the an enna s _
[Ooﬁgpggf {hgn the length L4 of overgafplgg zﬁgt{ggs of
the antenna |l and 25 of the | C nodule ( ol ment
die pad@d1is sliphtignageBARthdoubPihl §  and
?Réeﬁﬁnlg?ﬁdLs of%t hg g%teenna co%lrl}ecil Ha()f%?g@dﬁgaa an
: . .
e b SO SH R, bl S anb e

sections of the anten
24 6 Ghefifia iaﬁﬁ%, éect?iggllyginsulaﬁng them from each other.

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 (length L direction) of the IC

module 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 secfion 23 is formed from, for example, a resin material such as epoxy
resin, and covers the IC chip 22, thé input/output pad of the IC chip 22, the

bonding wires 26, the connection section between the antenna land 25 and the
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- be“"%; fhe dicpad 2

25 [0052] 20 (inky) Subsequently, an inlay 40
including the inlet 30 descri bed above will be

expl ai ned using FIG 5A and FIG 5B. Not only the
inlet 30 but also the inlay 40 including the inlet 30
will be termed “transponder!9 5 As shown in FIGS. 5A

bondi B Rl B IR R i oo e

ial) that pinch the inlet 30. The inlay 40 is
aresgférr: eatenn land 1285 andgxtpndscavrosy Hokteof themi:
30 between the base materials 41 and. 42, and
Here, theithigknesg T fofithe KC roidnlet206is) foreRariplesaptbainiitdl§ ©.3 rHeh.
An adhesi ve containing a substance that is resistant
[0050p chloride ions can be applied to one or both of the
face of the base material 41 that opposes the base

s%rt' face of the base material 42 that
(Lalef P tthed Trafifonfi

opposes t erial 41. Wth this
congi gurat i loride ionsg infiJtrating the IC
nod‘Il}F S kG Hé‘ aﬂéu‘f%ibéreémcaé@ Goppgetng the gniegns knd
ﬁi‘ét he base materials 41 and 42, for exanple, an
25 of the d amedude 20 tosthe @ntennarcoeetinglands 8 ey St fl the aetenna
copol yester, PVC. vinyl chloride resin, etc.), or an
sheey haod Sherehy seentihg thedCoinodtle QUas theartéag sieer € dhere is
trademark}, a polyolefin synthetic sheet manufactured
formbg aRRfed 300ktiat incRERs tHefaniéARe shéde ¥ ianlH RS TE bl k} a

20 pol ypropyl ene synthetic sheet manufactured by Yupo

or o1 or Sy renire J3le s shekt FieNARiRA b alBhl P opess

. -t hi cknesses, of, far. ex | e
shap é%?or og Prrép g%ﬂ%%glg Fsmasﬁﬁﬁ%&ﬁrﬁléﬁi}g&@b gﬂngqr than the
t Pr eferflg‘:eyé t he thickpnesses of the base materials 41
outer shape of e sealing Tesin ssetion %3, enghlingthaapenipe 700 stare ands
approxi mately 500 m Not only does this ensure that
CXPO{SqE&? TPugy seiaresbanedisepingsesin section 23 of the IC module 20.

[0051]

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
1 is larger than the length L4 of overlapping sections of the antenna land 25 of the
IC moduie 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.

[0052]
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21 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 bookl et
shape. [0054] As shown in ElG 5B, an opening 42h for
storing the sealing resin tion 5 23 and exposi ng
ﬂnh#¥3 outer surface is formed in the base material 42.
e outer shape of the opening 42h is slightly |arger
th the outer shape of the sealing resin section 23,
and>UPsgaiisnty; an inlayfingludingethe inlet Ihdescribed:abave witlde
openi ng 42h and the sealing resin section 23. The
explaipeshusing BEh 54 afd FIGSRY tMotorig ahd indet3othak hib tKe3inla5uh
as to cover the outer surface 20a of the IC nodule 20

includiy thelinlet 30WilDbE REMAD thanspsdrof the sealing resin
section 23 that is exposed in the opening 42h. The

e 8“"%‘2%‘%‘6%?:% ﬁé%%‘i%‘?ﬁé%fi Ly '?E%’é@?neﬁﬂ%&ea
. ' 3 . i [ [ '
the STBE3, R R PREra0 31450 42 o oS sl hatmdach

. . s resistant to chloride ions can be used as the

mletééal ilRg nlay @ b5 frmed withs: deygsd thivkeess bapinehingthe inlef 30
43 is formed such that the outer surface 42a of the

betwpers therhasematerialit laardl 42 end laminating fleaeto4dm thémtine a
sealing material 43 are continuous and roughly flat,

singleipidtet he out er surface 42a of the base material 42 and
the outer surface 43a of the sealing material 43

bei 4 i . | . hi
ei Ad a@éﬁ@c&r@&ﬂhﬁ?}% édlBsﬁaﬂ@e tha{is rQélﬂﬁlgt tlo r?ﬂ'l I etsxélﬂns:can be

enbodi ment, "roug flat' or roug

. i i f 1 th {
opp 30 S 1 B0 ke e S el BT i U s
matef 12 580 R o chontehe $n BuiarL A7 ik aPoses ths Ve mojemias 1.
.from for exanple, an electrical 25 insulating,
With-his candigneatign: chlemde iops infllirating:thedCanodule 20 framther i al .

It is possible to 22
outside can be reduced.

[0053]

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

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



10

15

20

25

use a pol yester-based resin, a pol ypropyl ene-based
resin, a polyethyl ene-based resin, a

pol ystyrene-based resin, or a polyimde resin, and it
is particularly preferable to use a blaX|aIIy
oriented pol yester resin. lis also possible to use

hesi ve S ,e S 5 |t is desirable
base Htprifln b P Pesfig B %ﬁi&géaﬂsa@wm base mgerigls 41
fo exanpl e, apprOX|nater 1 to approximately 5ss.
andﬁ)@ﬁ}ne;\t pliabilitytta be applisdigiafpoldes shagey naterial and a
t ape support made fromthe materials nentioned above
[0054hn be used as the sealing material 43. Wen using a
10 resin tape, the thickness of the resin tape is

pr eAgisROkY in FIT. ST aHRp ﬂ@ﬁ‘% - i
approfl mat (lellly 10?(pm ?/\mhlggatmﬁg&; I C ?s‘%é%lm{?gmrsé‘s".‘%n

eal i ng .ef fect
EREpdsThelf e S 5 T0RRed i B B BoEl 44 SThepiyes
re is ad er..that. a step be forned. [0Q058]
Pi@ \%Fe?? pue e sligh lﬁ‘éaeérhagﬁw%\g“tﬁﬁ@@é&rf thesealing Fgsin
43, the resin material should preferably have a | ess
sectipp 2d; audta gan Dds fermied betwrenithe irmen fach of Seeadpening 424 and
section 23 of the | C nodule 20. Furthernore, when
the sgalingyresinrsestion 23 peTlesopening 42t ifillgd veittes salling Inatéha 43
| ongi tudi nal el astic nodul us of at |east one of the

suchspp 0o ver thdButehsurfict 26Y offBledU Rbd§e Qatmélua 'ng
resin tape is preferably less than th e 20 ngltuglna

surfa%b%?%&seﬁﬁﬁ%{-éé&t %&%?Q%E‘%ﬁg%n&%o%@% ﬁéﬂlgg 438 ofy L he

C nodule 2 ere

seﬂlﬁ%“%%ﬁ“#“%éﬁ%ﬁ% Seih R "t omsiing 42nand

Wth this onf i guratiqn V\,hen bondi ng t he base
the sking TESISeRton g 19 54 &5 P an lIFA st the segling megerial 43.

tored in the ggenlng or the recess, elimnating
Inc“fﬁﬂ&} bl pisubstancs dhatas resistant tochlprdbions casbe msedeasithe sedling

dye to the thickness of the lead frane 21. Al so, since
material §3p i s

[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
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

insulating, heat-resistant, and moisture-resistant resin material. It is possible to
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generated by the thickness of the |ead frame 21, the
inlay 40 can be thinner and its thickness can be nmade
uniform Furthernore, |ocal stress is prevented, and
resistance to flexing is increased. Mreover, the IC
nodul e can be fixed by 5 st%@ing the lead frame in the

' and,in.the recess. 0060] ., The gpening in the
use £ BAYEA B30 ieSin, A ol PRSP W enerbages sip, Asomisa o bassd
. punching. After bonding the base materials 41 and 42,
resin, g POYYSHREIFgLasad rasin, 195 8ol yimtide fesin, diid it ssparticlardyed i n
a manner simlar to the opening 42h in the base 10
preferable to use abiaxially osiened yoiyasteg rasid. 1t & al@Spdhle & ukhs
sealing material 43 can be wused for the ‘opening In

adhekive shele s dpoik@iresth. 41. It is also possible to use an
adhesi ve 'such as a two-conponent curabl e epoxy resin.

I L€ i . : i.stant el ast.i
roshas SRR e ihl PRt R e SSbe it B2is ok
il t terigl 41 be f db
exarli e EPromimRgy P9 FRGRITaly Shbosel ng. etc. [ 00BL

bsequently, effects of this enbodinment will be
[005 pl ai ned. As shown in FIG 5B, in the inlay 40 of
this enbodi nent, the outer shape of the opening 42h
i s Alregintape ihclngimg a stiwky tietertuland asARARPP6t bhkRle Tt tHRO
resin section 20 23, and a gap D is forned: between

matetials metioded iB6ve Gin B \e@ B M \Bali mansial 48 SQAlchMing a
resin section 23. A sealing material 43 having

inGth i i ' ¥ . ' to fill in
et B8 KO o SAGRIAS, B ED3e ok bl

LGl infidArati hr ough the gap D, and
25 {8 doblinbiels L iRl ekon’s5 6 ovrenin ore is b g
this rmter.j[ al 43 if? cl%}sﬁel, attached and covers the | ead
TAPETrts Sseling efieqly dgfeniarate, whep fhn thicknessde sboverthistrangre
I.C npdul e 20 exposed by the gap D, a 24 high
there; i§ &, dangsrfhater step wilk he fymedc hi eved. The joint strength
between the | C nodule 20 and the antenna coil 4 is
[0058] so i ncreased.

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
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
configuration, when bonding the base materials 41 and 42, the lead frame 21 can be

stored in the opening or the recess, eliminating projections and recesses in the base
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[0062] When the gap Dis filled in using the sealing
material 43, this prevents a 5 catch at the gap D
during flatness test such as a ball pen test, and can
increase the  flatness and snoot hness of the outer
surface of the inlay 40 condlituted by the outer
surface 42a of, the base material 42 and fhe outer
matesipl A3 due trothe dhickness obtheileagd frame 2lq) Alsps sincegg P 1510
The sealing material 43 is arranged such as to cover
genéraed bytthe thicknkswoof thO kead dfantetd , He inbag AGcantbecthjnmee andifs
t he openi ng 42h, whereby the outer surface 42a of the
thicRASS cifbShaé ufifordd KiitheBHORY loetl Strseisdptaverited, lagd
sealing material 43 are joined such as to becone

. t. j ;
O el A Ui s ottty

t he outer, surface 42a of the, base material 42 15 and
Sto"ﬂﬁethéiﬁagrﬁ%‘éﬁ g opepung,and indhe FCiStiul e 20 i ncl udi ng

the outer surface of the sealing resin section 23,
[006@le outer surface 42a of the base material 42 and the
outer surface 43a of the sealing material 43 can be

kept Theospghing inrthe bese saaterigh 4 man b foinsed yhe methmdesuch as

possible to increase the flatness and snoot hness of
puricBihg0 UtAdter bufidiag ehedbase ntbteriald 4 arkD42,ahs bpénitgih fhy babe

outer surface 42a of the base material 42 and the 20

mafitiafh1 S §AkGIeddn a%zgln%?siﬁﬁﬁ!r {d e BpkRip A0 4R the B4064]

urthernore, since the step between the outer surface
42a t.he base ter] 4 1de & D f
mafsid e < SR SeallBh Pl o5 uD Bt P et SRR B Gurel?
the quter surface of the, inlay 40 constituted by the .
useg e hecperiagdn Bwbegt magiabdl pAltds plss Dprabess isp pdfsive
outer surface 43a of the seali ng@rmt.eri al 43 can
sudhests\getave-XBNpangHEcUTaklg IEPYXY Tesin. o AR PARIcRIAE USiIEA p| ane,
and can adequately satisfy the standard for passing a
shddkadesistaat ¢lestic, epouy esirs can fratect therdCimaedule RO from shock.

preferably, the step is not larger than 15 m This
can rmdyeRsd ethe 8h&chateribletli ¢cantbecfohatd by dot-ttasiping, milling,

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
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

21, which is the conductive section of the IC module 20 exposed by the gap D, a
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[0065] 5 When using a resin tape as the sealing
material 43, it becones possible to facilitate the
arrangenent of the sealing material 43, sinplify the
manufacturing step of the %{I ay 40, increase the

yi el d, and reduce the manufatturing cost. [0066] When

h‘g“ﬁb’.”%‘? Go3 i%"’“l%ng el Ping e RltinBe Rl

Lin tion 23 of the I C nodul e 20, ora
208[?(§®|rz]1n a C%Eé O HICT§98%5t one of the support and the

iticky material has a less longitudinal elastic

[006Zhqul us than t he sealing resin section 23 of the IC
nodul e 20, a shock applied against the inlay 40 is
di sPheadit gaptD is fileds BRlsinpotheRE4lingahattBaP43, ik @?éveﬁts a

energy. This reduces the shock against the I C nod

catch?dt.thd pag DRifihg Fine3§ &st Adh 'Etaqaﬂl]aﬂen"tgs al.xﬂséahgrg ch¥98 (he o

deforns nore easily than the sea eS| n
o [ |
a2 L R B
of the b t | 42
s Bl SUIAE T AR o GuEhes 30 o b ol

the outer surface 20 43a of the sealing material 43,
43. when t he pen ti.p noves from being on the outer
surface 42a of the base material 42 to being on the
(00630t er surface 43 a of the sealing material 43, the
sealing material 43 elastically deforns in a direction

t haThe sdling matdri 43 i€@THREWREE AR QNELhe Ditfek
of the base material 42 and the outer su?f ace%ﬁ% Zg%a

of thé I® n&RRlld 20exPis6d b thek oé; s 4C?H;k&§1[tere%g/tg\%5 Ay OE&LE@%&O%

can reduce SthSS |n

oo AR i S S 455D L
43 43. 068] As
T R R

{ esent enbodi nent,
even if a step g is generated between the outer surface 42a of the base matenal 42

(@]

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
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
pm, 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 can between
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5 infiltration of static electricity can be prevented,
and the demand for a flat outer surface can be
satisfied. [0069] In this enbodi nent, when the inlet

30 shown in FIGS. 4A and 4B ié subj ected to repeated
flexing, a section where the“dntenna |land 25 of the IC
madedtoughly ¥t 884 irSthe t he .ant enna ¢onnectin
lands 8 and o of tgéelﬁgﬁiagghé{l%s%@fle‘luq y§_€|‘l!ﬁf¥éb? qt@n(g:d
fosbdsSR adtfin peated flexing. At this tinme, since

t %e agtae nn aésg gTISF’ ngl? gsa F"E}FH@H%&? Adorecprafenaplpfthastep is not
1 al u&é}g!gﬂhin filmon the substrate 2, flexibility is
ATERT #-n Elssan 1eduee thetdefert caieitetheiballPenass enna
coil formed froma wound wre, and stress is
m?ﬁ%vent ed fromconcentrating at specific points. 15

[0070] The width WB of the antenna connecting | ands 8

and SVhdén wdiep 8Rds@iage GO é'@) ; t.o the antenna

| and 25 of the IC ng%lul e 28 I @g}%ﬁ%‘g%gdghecp%gwmglgto
fadilitatiathe bitanodnklit WA 1 and. of tF ntenna coi l

4, and roughly tﬁg&ggﬁg}ﬂ%’?ﬁ&&a}/&’is&@ﬁg frEnanafacturing,
stebd® .of the antenna |and 25. This can disperse
ego t eﬂ%asrr@géncf??s?ﬁ@ XiF'd: sndwedyree themanvfactwingcastent
[Od6§ fromconcentrating. Furthernore, the antenna

C Anecting | ands 8 and 9 can be connected al ong the

entiwhwi dth of the antenna land 25 in the width W

di r edYRegHIsing, as medmgana‘ariamnm&@ﬁhﬁﬂatéﬂé]%vﬁlfgdﬂs@
1 cand.be rlel iably connected to the antenna | and 25,
ongitudioakslagictthedulas ihahitld dexlif rdshesc2RbEH e &

the inlet 30. 25 [0071] 27 urst hsérmre,g%{%géliceﬁlﬁaﬁg@’

or ofestrhapanhersidacle ' I d f the.antenpa
sheet Ii is made |§?g§§ b?ﬂlgnﬁpﬁétg%ig}eﬁ%ﬁgy gratqrial has a less

longit&dihﬂp&mﬁ ' et ween the antenna | and 25 of
the 1C m)dulnz&% ang %‘%ese\é\'ﬁ?%fﬁ%ll%?(iﬂﬂ%ﬁ of thel Isaredule 20,
. . .o this enbodi nent, the length L3 of the
2 S@%?Sﬁﬁgé%%%mn%sé?‘?% 4Y{{is dispgrsed dntg thessealing materialidgens
e length_ L4 of the overl appi ng secti ons between the
elagtn: energy. hI'hls reduces the shock agre)xfnst t%e IC module 20.

[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, even ifan -

external force received from the pen tip by the outer surface 42a of the basé

- material 42 makes a deformed indentation on the inlet 30 side of the outer surface

43a of 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 materia] 43 (the inlet 30 direction). This can reduce stress in

the direction which the pen tip is proceeding in due to the step between the outer
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antenna | and 25 and the antenna connecting |lands 8 and
9. As a result, edges 25e of the antenna |land 25 are
connected such as to be positioned roughly at the
center of the insides of the ends of the antenna
connecting lands 8 and 9 or& he antenna coil 4 side.

The .edges .25e of the antenna | and 25 consequently
surfacg 2?%8 &Wtemil 94 ard theoutersueface 43a ofitbe sealingrmaterial

connecting | ands 8 and 9 whose wdth WB is nmade
43. |arger than the widths WI and W2 of the antenna coi

4. [0072] Therefore, when the sections where the
[0068ht enna | and 25 of the IC nbdule 20 is connected to

the antenna connecting |l ands 8 and 9 of the antenna

(ofe] upj : re e | exing, the.

cdges tRee A BEEEAER « heiEBETH ot el cptpgiment
. hly . in the.centers of the antenna connecting | ands
infilg Yot 1B $mRe e venishan fhegiermantipg a dapouter

prevent concentration of stress in the antenna coil 4,
m”ﬁﬁﬁﬁmlgﬁﬁnﬁﬁéieby prevent breakage of the antenna coi

4. [0073] 20 In addition, since the antenna coil 4
[0069hd t he antenna connecting |ands 8 and 9 are formed

on the substrate 2, the substrate 2 functions as a

r ei bf thiscntgpdinieite wheh tedilet BOBhowh i FIGS VAL hiid 4B8s
antenna coil 4 having small widths WL and W2 from

A GO i Ul U el BRI i

, and can prevent a Col
; Fur A I pf. [ tt 12 d
2015 ad b B SR W R A S
40§ R e, A S b sl s
3

circuit 3 is formed, in correspondence wth the
formed byepattemingef asnaluminumy thin filwrovethe swhrtaatd 2fldxibitity i
. and 9. The antenna 5 connecting lands 8 and 9 are
increaped inepmpaciseni With oamiventicnad amtshnadod] Drmed fichea wound
reinforcing patterns 12 and 13 on the rear face of the

wiresatitbétrest & plevenliel £ dodBentrating at specific points.

[0070]

The width W3 of the antenna connecting lands 8 and 9 of the anteﬁna 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 séme as,
or slightly smaller than, the width W4 of the antenna land 25. This can disperse
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.

[0071]
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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 |and 25 of the IC
nmodul e 20 is connected to #he antenna connecti ng

| an t ntenna coil 4 are _subjected to
re pggrtﬂgeél%p Feé %‘ egf ?g'g‘ﬁe’g%‘;@% agienpg, conpecting lands 8 aad 9 of ghe
Ianq% 8 and 9, and breakage of the antenna coil 4,
antenna sheet lagger thop thy length I efithefovetiapping sactiohe 2
breaks due to stress, for exanple, the reinforcing
betwigem therantenna landd2 516f the iC meoduiei20 hnd deninksina tdbindihe Ml
connecting lands 8 and 9, whereby they can assist the

8 andi At eAiso, bothieehb
andi Bt e Also ddimlet) dise I%ng‘t'ﬂct[,ﬁof @1]9 %%ﬁ%gﬁ%gﬁﬁn%lragds

antenna coil 4 from breaking. [0077
8 and i | i i . of this embodipent
o0 2SRy OB L SR % Slapbi sty sefgbe

j nd.the |like, in.co ison wth a
enteSBA0 25 BB 1 Hieroh Soma B TRIo 8 A Sho e sl 25
fthcoi S a[e i@gdi vidual ly wired, productivity of the
of'thg antenna, land 29arq conpectsd sueh attochs gositinned aceghly ROBE 8knter

25 Furthernore, when securing the |IC nodule 20 on the
of the insides of theendsiof the arten@Fonoeatinigrignds & hal 9 oA theiméma
dihéﬂ;eal ing resin section 23 of the I1C nodule 20 is
coil 4 sideed The edgdse Saf tinantetindind 25 Sohddl Gl difghl
sealing resin section 23 of the IC ngdulgﬁﬁggi?g Y
with 2l €entssl obtheen@nnA Sohtecki ' : :
: cetifl 1R AR S ndse il s e

substrate 2, thereby enab

| 1mg&manrm§“k9@z%%gﬁg%% Sggmgﬁ]iagg(%lt‘the | ength L3 of the

ant enna connecti ng I's | arger than the
mm@ength of the antenna land 25 extending in the length
di recti on,

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

{0073]

| 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.

[0074]
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the supporting area of the I C nodule 20 and the
substrate 2 that is supported by the antenna
connecting lands 8 and 9 can be increased. This

i ncreases durability 10 agai nst stress, and can
prevent breakage of the ant#hna coil 4 even when the

ant ecti.no | ands 8,and e sypjected to

F1 S RE S i tine Rarms 47 s d3 Fef infplsiva s aniesnas

12.an%g%3 arg formed in formation regions of the
conugriiag, kads 8 Ane & arniprmsd a8 adagmel the substraten2 thadis arhthe

substrate 2 of the 15 antenna sheet 1 that is on the
opposite sidgip di face whetetthe amtexmantinsuit 3 Refomnéd; A doreEPBARELrcRY

| ands 8 and 9 are forned. Consequently, heat during
withrthé foriraition reglehsifMBe Sabnhecdnn@Oiip b &8 bt 6 NeThe aptenna

e

reinforcing patterns 12 and 13, and released to

o A1 0040 5 B e e
S R R

in the flexural strength of the antenna sheet 1 can
antepha eanpeelinglands $amd 9 cam be reinforved;, since the inlet 30
i_ncludes the antenna sheet 1 described above,
[0078} eakage of the antenna coil 4 due to the antenna
sheet 1 can be prevented, 25 increasing the
r el Tabreforeythe flefatabsteepgtiof 68 ahRAfia cottdcfing 1R8BS 8 and 9 is
increasing the 30 productivity of the inlet 30.

increbed, ehd] her thel sSotRS WHHEH nBlrAY 1l 4516 I tnoflad 56

enabl es breakage of the antenna c
' ications reljiability,
conﬂa&E%Hﬁ? g ﬁ D rt%%c%&w%ﬁ%gﬁ%%moéﬁf laﬂ{ﬁ‘ﬂ‘b F%‘i 2§1" %ce
the. inlay 40.includes the_inlet 3 0 including the
subid et o ke B e frEaans o6 tiasmenatpanRelRe Ioristiad S,
ntenna coil 4 due to the antenna sheet 1 can be
andﬁﬁe Qfdhe pptepraseqildy canbe pegvieatsidi i ty of data

~_conmmuni cations, and further increasing the
(0076} oductivity. Also, the base materials 41 and 42 can
reinforce
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]

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]

Furthermore, when securing the IC module 20 on the substrate 2, since the
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connection poi nts between the antenna connecting | ands
8 and 9 of the antenna 10 sheet 1 and the antenna | and
25 of the IC nodule 20. Therefore, it is possible to
provide the inlay 40 that enabl es breakage of the
antenna coil 4 to be preverd®d, has high data

nications, rel f.ability, an I gh_productivity.
openfi S EUM Syt Ind ol rein stPR gl ol mogbiscan e omed
. ,a nethod of manufacturing the inlay 40 of this
in the antsanHEheet, the thickpessof theseakiug rasin sectipn 28 o thal@modole
_is pinched between the pair of base nmaterials 41 and
20 isbsorbad Hy jstoring dt incth¢ bpeningV off kiessubksti@e ZQﬂICWEinﬁgliﬂ%hle
which is slightly larger than the 20 outer shape o
inlet30q0 b8 hddaghihesi N section 23, is provided in one base
material 42 at a position corresponding to the sealing
[0079fSi n section 23 of the IC nodule 20 of the inlet 3
0. [0084] As a first manufacturing nmethod, with the
sea#i resin_se tiloggtgﬁéof he 25 | C nodule 20
ot oF e, Ripgethe IPethila o she ApgAmRLFoTSRC g Iapds & and 9
. . mterial 42, the 31 base materials 41 and 42 are
is larggs thap thedength of fhecantgma lab2Hextemling intherlength Isdiaddtiog,
resin section 23 of the 1 C nodule 20 stored in the
the sypporting avtalof thredlC ineduler2@ranfiahe subfstratel ethapiR Bupgorfed by e
then filled with the sealing material 43. Wen using a
anuuhﬁfnqnncddu@ﬂandsSﬁﬁii9ﬂ%hﬁ$eEdﬁﬁﬁﬁed.a”Thhﬁﬂﬁhéak%?%h@ﬁbﬁ#@ﬁ
sealing material 43, this is filled into the gap D

agains shedsOatlal pr&fehRBkalle df tATEnBAAPG MY Elen hEUS from

above, in correspondence wt Shapé 0 ap D.

RS ] i described bel ow,
anterfe oihedgEnds® 4ol BeoPRsleide Here. 437 < o usted 1o

t
[008@ amount  which ensures that the outer surface 42a of
e base material 42 and the outer surface 43a of the
sealing material 43 are roughly flat and in the sane
pl afucthermore, the reinforcing patterns 12 and 13 are formed in formation

regions of the antenna connecting lands 8 and 9 on a face of the substrate 2 of the
antenna sheet 1 that is on the side opposite to the face where the antenna
connecting lands 8 and 9 are forh1ed. 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
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

)

increasing the reliability of data communications, and further increasing the
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10 [0085] Subsequently, a pressing step of pressing
the base materials 41 and 42 fromtheir outer sides,
pushi ng them t ogether and conpressing them is
performed. 1In this pressing step, the sealing
material 43 in the base mat®fials 41 and 42, and in

. i n , kS C ressed.. | n addition, the outer
prodhARAERIUOIIED, | Theler: € i Saibicie Trovide it g0bat
urface 34a of the sealing material 34 are forned
enabf‘-‘é @g?ﬂ&?ge ‘Pﬁathﬁ Btenng coibd §¢189 prayented, hashéglpdatae. [ 0086]
As a second manufacturing nethod, before joining the
cominphieati®B reliattility, iabkigh peddrictioits 41 and 42, the sealing
resin section 23 of an I C nodul e 20 including the 20

[oo82nl et 30 is covered with the sealing material 43, and
the base materials 41 and 42 are then joined. [0087]

i RN iR e R B

ere forehand with the sealing material 43 nade
sheel P §ELcBbed Bhe¥eL Prtakagtating aipm todl Bovaio the eaisana Tivet |
uantity of the resin material such as a 32 resin
can ke pravented, greseasingethe selinbjlity 0f datercontmuns eationspadefurther i n
. the first manufacturing method. Wen using a resin
increpgipg the profectivitys Pdsosithd bast endteridls 41 and 42 bgn reinforce
arrangenent of the sealing material 43, sinplify the

connoefurf pulis bervcal P antbnid CrinBd laddh 8 310 P iR e
e

manufacturing cost. 5 [0088] Subsequently, as in

sheef 1 ﬁﬁd%&ﬁtﬁnﬁ&léﬁdmmégga%%?ase materials 41 and

42 are joined to the In this time, the

eady .erial . is_ fi.kled.int e enj ng, 42h of
¢ heThALRE A rsif 1b Brbyide 8 iR} Ao chedEnARES bisdiese of
section. ., After perfaorm the sane pressing ste

the a3E5h 8541 2% bp Dreveniol; bastieh At capRELCANES 13iabiiterand

. . surface,42a of the base material 42 and the outer

high proquetinitgaa of the seal i ng

[0083]

(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
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

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



10

15

20

25

material 34 are fornmed roughly flat and roughly in the
sane plane. In the second manufacturing nethod, the
base material 42 is preferably joined to the inlet 30
with the resin material in asem-nelted state. This
enabl es the opening 42h to nor e ea3|lyf|IIed Wi th

bast materials 410arPd Pire Jbinédto the ihfdP$G! GE@U@ é)eﬂﬁ tpg pealing

synt heti ¢ sheet nentloned above as
reéih sy l.s 41 and 42. are joined
to the Iéﬁot‘tﬁ%ﬁ(}gio USeI o %dﬂhlé%?RFéﬂng%mtihngmerfaceof
n ad eS|ve is applied to the antenna
bRl 4N Sl aftdy Sith3es sesting material #3c e Windn ushey Hessn

rials 41 and 42 that will contact the antenna 20

. ta%en i B0t iotal Shpeta tae ks g the dealingmetAIRR4 3 hik 8 114 PMo the

erature of, for exanple, approxi nat el y 70C

gam R)m a favghly]rectangiler Gathe ShafR, whdn ‘uéw&? ﬁ-%hp!ib%vteo' US €,
for exanple, EVA (ethylene vi nyI acet

correspionylerreSeith ﬂﬁ%ﬁaﬁ&éﬂé J s %Iﬁ?ﬂ&%ﬁ s@gg@&ep

resin)-based, 25 polyest
desdribed B3 an a h sive coating, an
adhesi vlémé @Wﬁgjoﬁ%gﬁhlﬁg matert ﬁsléadjuﬁtedﬁ@an amount
tlone bove can be pinched between the
antéeiﬁnwa(ﬁheﬁgg aCch 82 gk therhase matdrial 42 and thedditer

009 SI ng. the thernoplastic filmmentioned
“‘g ‘é]aég %t ElamitaéﬂB atesroughlyafitet add in tHeaaink! fiine30
o

@%JOI ned to the base materials 41 and 42 using a
[048%%r el | ani nat i ng net hod of nelt-bonding them by
appl ying pressure to themwhile heating themat a

t enp&nbseguenttyhaipraxiagetsp dr Iiﬁes%ﬁfg B0 bAG% ﬁﬁtgp@g qlg I f%OC

the base materials 41 and 4 appr oxi
frotothéif 0 nelt-ba the
0 %ter?ﬁie@-‘;ﬁﬂﬂﬁk ovgﬁéc a?'dg,COBJ@r?fglgg ,nls ‘performed.

adhesi ve nent’i oned
In ﬁi%l@é’duﬁhgst@p, thd géaﬁ'ﬂg ma%nag %tjl g%l'xemf;"t rc;,(gl(tjaterials 41 and 42, and in
the opening 42h, is compressed. In addition, the outer surface 42a of the base
material 42 .and the outer surface 34a of the sealitlg material 34 are formed roughly
flatly and 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
inlet 30 is covered with the sealing material 43, and the base matterials 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

resin material such as a resin tape. The quantity of the resin material such as a
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[0092] After the inlet 30 is joined to the base
materials 41 and 42 to forma single piece, the outer
shape of this single piece is shaped as desired. 15
Thus the inlay 40 shown in FI&G. 5A and 5B can be
r%n;nn%ggcwm [0093] Here, the softening tenperature
a imefseadjusted i khe8ané fal oxi mat el y_100C
to 150C for PET G and appr oxi rrg'tné?ryaggggmt fagturing
mRetod. 2When 65E4 Faflabd ; first enbodinent, the
substrate 2 of theﬁgtﬁ %ﬁ{ngeecgﬁéeétpossl do faciitaterthen PEN
aing@fmbnt Ji ni .t.enperature of PEN is '
ap |oglr8 0X inrraﬂtq@F 382{@%@@%%‘?}@ pEnplHy themagufhetnying ateprof thY inlay
L rgxi mately 258C. That is, in conparison
vﬁ%ﬁtgrﬁ%ﬁgﬁ’ ﬂﬁﬂ?ﬁg{fﬁmmal havi ng a | ow softening
0@8 t such as PET GS which was used for substrates in
[ entional antenna sheets, the 25 heat-resistance
tenp%raésure of the substrate 2 can be increased. 34
[ 00943ubsbapreaflnras in Wechirst han i ' 41 and 42
anialnd the inlet 30 are heated to a tﬁ?%@(‘?ﬁee‘}?e%@ﬂl‘é“
AdQre jdigedRIBe FBLEYY a5 (AL And A2 saften, whereas the
substrate 2 of the ght ﬁtréééﬁ%%ﬁﬁsﬁgégm&nﬂ%dsﬁlledmto
the\bgehih 421 6F [.ncl.udj he 5 antenna sheet 1 and
g g 'bg'%sﬂlﬂtfnﬁﬂ#q%ﬁi cavery thaserlingdesin degtivnzsd

‘the base materia
NG am nation, even if heat is applied to the
su B%tpfra g@gzth%fm?‘ﬁ@eéﬂpé AR as irede first mamAactukifg biifod the

o T e st bt S i
R0 dngaccordance v n the 1 owrof The” Sibet s
increased. 10 [ 0095}]’ Even if @géﬂ%ﬁ%&z is heated
e e st R RERE AL RS G D> if peterabiy
joizett terthairted 30 With shef &%tk Ra8n a semi-melted state. This enables

the opening 42h to be more easily filled with the sealing material 43.
[0089]

When using the synthetic sheet mentioned above as the base materials 41
and 42, the base materials 4] 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
sheet 1, and they are joined ata 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

acctate resin)-based, EAA (ethylene-acrylic acid copolymer resin)-based,

polyester-based, polyurethane-based, etc.
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filmshape as descri bed above, in conparison with a
conventional wire-wound antenna coil, there is a

| arger contact area of the antenna coil 4 with the
substrate 2, 15 whereby the_f| ow resistance of the
antenna coil 4 can be incred3ed. Therefore, it 1is

POS $hepdad { a coil 4 fro Vi ng
accor di ng tgﬂ?ﬁﬁﬁ%@y@%@ﬂ{%% egltvgsé,eé{] Usgs the
-1 npr the reliabilit f data communi cation. [0096]
resit {6 14 haadbstivermensions alipue earha pigched beswemmthe antenna
- odi ment of the present invention will be explained
Sh“ingbﬁﬂg@@séﬁ@éeﬂaés @d42.t0 FIG 5A, and using FIG 6.
An inlay 40B of this enbodinent differs fromthe
[00%1h ay 40 described in the first enbodi ment in that
the outer surface 20a of the I C nodule 20 (outer
sur fWwiss wing! the teeAbpRstd i | | SpdQLed.
i bIPAC 85 bfishiEihove dh st whiergts

roughly in the sanme” place as e ou
41 ahdd - Q] el Nce the . configucatign is
b2 nhe e a0 B Shedly 36 bl PERraR G4 sk R Bl
. ane .denoted with_|ike reference nunerals, and
lam’ggtgﬁ%i%te{hf’gﬁgﬂﬁ&‘?%&%g RRRYng possmE tantheshwhilei n

h Fl gjéG, in this enbodinent, as in the first enbodi nent

catig faerp o p bampasefiee thatexceeds the goftening fealpeduiesofahe basged
bet ween the inside face of the opening 42h and the

mategialy 4 hend 4% erg. spprokimately, 1360 t6 020°ap 10 desorhplisteRliable
using the sealing material 43. Furthernore, unlike

meltthonding, tite adlivbsioé AR Ationdd DB RS alsy bl i
sealing resin section 23, which is aaf)‘glr?ﬂ%?&?ﬁ%)ybn %r

theral ThatsatiARndthod.Ne 1 C nodule 20, is formed roughly in
the same plane as the outer surface 42a of the base 10
[oooppterial 42. Therefore, in this enbodinent, the outer
surface of the inlay 40B, which includes the outer
surf 42 t he. bgse material 42, the outer surface
35 AXEREIREL 10 1 1Fing T i i roetriokidl bt form a single
. surface of the sealing resin section 23 (the outer
prece ﬁ{’? quter %@ﬁc 8f thingingle piesgis shageyl as desifedr ned r oughl y
flat_and roughly in the
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.

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

heat-resistance temperature of the substrate 2 can be increased,
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sanme plane. The inlay 40B can be manufactured using
the first manufacturing 15 nethod described in the
first enmbodiment. [0098] According to the inlay 40B
of this enbodinment, as in the first enbodi nent, since
the gap Dis filled by the ¥ealing material 43,
|D0ﬁqternal static electricity can be prevented from
infiltrating the gap D and adversely affecting the IC
modyl e 20. 20 Furthernore, since the gap Dis filled
wi t Hberefore,svhenthe haseanatgriala 3] and 42and ftke ilet30 are heated
enbodinent it is possible to prevent a catch from

to anproximately 130°Ctod 705G, the Yaseimgerials 41 ahd 49 Sohes widtelt BS
a ball pen test, whereby the flatness and snoot hness

subsahitet 16f the BhteinLA§HReCRB f NCTRES RelSdiLn
Enbodi nent > 36 Sﬁbse%%?rﬂtl Y, a’?ﬁﬁe?gﬁée)%g%dzlo?‘ngﬁu;{@gtge

' ntion wll he.explai.ned with reference
antehtiFtREP i o BEnh Gl gt 1 anf G e lihied i faiped b o
j odi ment..differs fromthat of described in the
therfudt B SERRE, (VR i et 15 anpticd et Sbipie: bl antenne shees 1,
cgnnecti on part of the IC nmodule 20 are covered by the
the sybsteaie 2 a0 heyprevented fom Slastinizing end flofingir aTherefors the
otherwise simlar to the first enbodinent, |ike parts
antenpacaibh carcht prevénted fromrmbeing i ecovrdamica hith B dlow 6F thet
repetitiously explained. [0100] As shown in FICG 7, in
substrhe 1, ahdthe4ORabifityt 8 dat:Letaad iR A on éﬁ%&i@ jon 10
section between the antenna connecting lands 8 and 9
[o0o9sf the antenna coil 4 (see FIG 4A) and the antenna
land 25 of the 1C nodule 20 is covered with the
seaki Qg: rial ~4 hch is far.med_on, the opposite
o agaP it 28 nedlSd Y exchen dhioribhinedsmarisTa sheh
that{orrr*ed.i.n‘?(‘ithe b%ge terial, 42 is fornmed _such thin the
A2 Rizncirsd e hgatand flows, siace the antesmn coll drisdformmed in a
ogening on _the outer surface 42a side, -
film shape as'described above, in comparison with a conventional wire-wound

antenna coil, there is a larger contact area of the antenna coil 4 with the substrate 2,
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>

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

material 42.  Since the configuration is otherwise similar to the first embodiment,
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15 and a recess 42b is formed on the inlet 30 side of
the base material 42. [0101] The inlay 40C can be
manuf actured by form ng the opening 42H beforehand in
the base material 42, and, in the second manufacturing
method described in the fi3st enbodi nent, using the
., sealing material 43 to cover the 20 opposite side by
like partseane denotedwithtlikemeferamon putnierals, land dee #otaegbtBionslyt he
antenna coil 4 and the substrate of the connection
explained.i on of the antenna | and 25 of the IC nodul e 20.
[0102] In this enbodi nent, since the sealing nateri al
[009%#B covers the connection 25 section between the
antenna coil 4 and the IC nodule 20, it can reinforce

t he l.on secti.on.between the antenna
cornS RS, 6" R ioeh 8 Bbe v embmddnery,
d t.Eec{%g‘y i ncreasi ng the nmechani cal strength and the
esciiped ahove; the seplingfaaterialfi3ds mrrangesthatveen deofiace iofi the
FIG_ 6, this enbodi nent can also be applied in a case
openig42h argl thy eealingaesis sedtmne32and the gapeD isTilbebinlBingthand
the outer surface 42a of the base material 42 are

sealing ngitdrial #B. t Rertheriorg)ualike tHOARBEMbOELRGE, B b iter surface
Passport) Subsequently, an el ectronic passport 100

of théhsédlin3&esin BEHRNES, FhiQ] a the 0\11%/ Qtivﬁf%ﬁ%a 3 ﬁlaerliés er

wi th non-contact type IC and an In cover.

. . ctromd c_passport 100 incl S
modfRP0e BerheotighBlinithE S Blsfe BE ARRRGr shfpoq Mt B base
co terial .44 .is joined to one face of the inlay
mategal £ | "Thetefogs, if s pribAtimesbahe guter merfiead ticmlay 408,

) asspgét 100. [0104] 15 Wen the cover material 44 is
Wh“]gdPﬂE sthe outer pwnfage 40 df ithe base materiad 42, theeuter 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
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.

Furthermore, since the gap D is filled with the sealing material 43, as in the first
embodiment it is possible to prevent 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]

<Third Embodiment>
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external appearance and texture of the electronic
passport 100 including the inlay 40 can be nmade
simlar to a conventional passport. Al so, since the
inlay 40C prevents infiltr 3ion of static
electricity, and has a outer surface with increased

| oy SRR ggeE Lok i
cxnSs U SRR 71601 LBRISER 0 KLY Sl a0 o
iR B B ot e

exampl e, the antenna coil can be a needl e- shaped
antepng eoilyh andjthesionnention past dfltlat IC fodules20 @6 @dvéred bgradEse

Pat ent No. 3721520. In this case, a na;erial simlar
sealing mhdterid&3. 08ndehRd catiffpah@font B SHePWRE sidild 8 the first

enbodi nent descri bed above can be useg as a substrate

embbliniéht, KRRl 1B 1ikE ForBh S0 RASARC hnd arel TR N

it possiblle to omt one ase na ded
. ipde of the inlet. Therefore, in conparison
mmﬁgﬁﬁﬁge%%é%wgmere a cover material is joined to the
[01 0 ter surface of the 5 substrate of the antenna sheet,
Ot e inlay with cover can be nmade thinner. [0106] Wen
a cover material is used as the substrate (first base
mat &sishpwndn FIGd, imthe dnlay 46 Raxftthisenbodimént thercohfcstion
material having the opening described in the above
sectionthotivermrthe amstenrvecbnacctingdlab@r® aAd bas e Mitdnadloil 4 K8e FIG
inlay with cover can be 10 nmade even thinner and nore
4A) bihé Kichlreennh 0735 Wb €C infbdulle26 Mﬁ%ﬂﬁé@&ﬂ&f
above, a pressing step is introduce when
matdFRINY8 aghidh O ' ressi S need. not be
iEbrildg \?\hgﬂ}]@%fwotsﬁg sidle St @1? gﬂﬁﬁ%s%tehgtm between.

performed. Even e pressing
. bet ween the | C mpdul e and the 15
" me e Spéiand APH0Rn SRR Betitoietal L vl vuch (biaribee
fill i, ' .h i ial. | d of
operag pB i it 30 3Hisse g abaspihe apenpaicerthe aviprmatase nside,

base
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
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 between the antenna coil 4 and the IC module 20, it can reinforce the
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material and the outer surface of the sealing materi al
can be flattened using, for exanple, aroller, a
scraper, etc. [0108] 20 The shape of the antenna coil
need not be rectangul ar. Fuﬁ hernore, the nunber of
wi nds of the antenna coil 4°1s also not limted to the

conmRHé r 0 e
mat er?éaEIﬁB%Bg | t?/hgegﬁt tgﬂ%&ﬁ%&?ﬁ%%@%é ?n{&’ﬁ anfrona
de froma material other than alym num such as, for
land 23, ety cpapine fhe saschagiFal srsppibrend ke Tefisbiiy s6thewni | o
t he above enbodi nent describes an el ectronic passport
wm‘&%“%lh“@?%pl e of a data carrier with non-contact type
ICincluding an inlay, the inlay of the present
i nvAntshown 6aRIGI 6 thib embedithdnd carf &lko BX applied in® @St HABIC
identification docunents and various types of

the ook . . Y :

® ocunmn e, R D oAb SRl sHA% of e b

mate;ﬁﬁ@ﬁﬂyg,{,{}%@ngit&é% gf. 178 mwas used as the base
471, l'yo n

mat er i al a po synthetic sheet wth a
[Ologgickness of 178 m and 10 including an opening in a
portion where the IC nodule will be arranged, was used
as the base material 42, and an antenna sheet
(Elegtrpnic #5¥8°%h 1 C nodul e and an antenna circuit was
used. As the sealing material, a resin tape with a
t hi Swhrequently, S0elgetranic passpert 100 Rgll de TkplknedER ok efhmple
and a tape support of polyester resin was used. In the
of a d4a senler mithine¢ontdct tgRAChRIRN ihiag Wighedverdi nal
el asti c nodul us of the polyester rfesin of the tape
suppeishows i t : i [ L ¢ oodul us
R PR 5, AP Slet @it pattoat o Bholfedh s 0

of the sealing resin sect

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]

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
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

disclosed in Japanese Patent No. 3721520. In this case, a material similar to the
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The base materials 41 and 42 were coated with an
aqueous enul sion adhesive (EAA), and the sealing
material including the resin tape was arranged on 20
the I C nodul e of the antenna sheet. The base materi al
41, the antenna sheet, and 3&he base material 42 were

onpded in that order and pressurized, such that the IC
one &’ﬂﬂﬂpgh stdm the emhadiment deserthedbove caboused as a

material 42, thereby obtaining a sanple for Exanple
substrategfisst basetrhatstathordheramtennandtieat himakisg MPossibIEtd omit 2,
1-3, 1-4, 1-5, and 1-6. 25 [0111] 40 When the
one sftht bastsmatbrials BofdddiotBEoutSlda bf thieinfet "EfRMERFe WLt N an

el ectron mcroscope, in each sanple there was 'no gap

compPAiHRMAH sk Qﬁ*} a LGS nfferddl§s X ogxge?[nt:o g.ﬁe g{lte{ :ﬂgfalc&of the

substrate and the sealing resi

ul.e. The st etween.the outer surface of the
S“bsgg‘%l".fﬁ‘& Hlenzia;s ?etc'g‘sé'i\ﬁg}ﬁ&l vercapbamadethinnese 5

ter surface of the base material including the
[Ologteni ng was as follows: Sanple 1-1 : 4 pm Sanple
1-2:11 pin Sanple 1-3: 10 pm Sanple 1-4: 15 pm 10
SanfWhen B-®vermaBeinbisesdd £ the Sulpstatd FHedtasé Blabirial) of the
Electricity Test) A static electricity test was

antemer shieetglamd 4 siiiila2 Gasy HaRESR Havi;kpi heGpeRiAZ -dbscribed M the) | S
X6305-7. Firstly, an inlay suc asgbt ha .s-ﬁcovvn in l—gi]G

sborSAn A3 W 8o SRR, S B i e

i ncludi ng the openi ng.
mad® Hﬁ.ﬁ ﬁgﬂfg .4qd ay as the left-right direction
a%%#t e gﬁor ?k%émgg%éction as the
[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
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]

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.

[0109]
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up-down direction, the inlay was arranged such thin
the opening was at the 20 top-right corner of the
rectangl e when vi ewed from above. Vol tages of +6kV,
-6kV, +8kV, and -8kV were appjied in that order from
the guter surface of the substrate where the opening
was Wiiledhe alapsremboidiraent desdribes antelec@bhRGRASIRIUR an''@'S
appl igd, the basic operation of the I C chip was
exagipde kEal datadatrive vt wBiREdnddt M TRSRAREGOL e il
was neasured. 25 Each voltag}? was g%gu}ge%’épayaih(:d{?%iy"f
the QheseMERVMn@n RS B (RBF i Whi Gh were 41 sequentially
nmeasur ed: di vi di ng qehlgg(\?}g}’%rc%m?\/\ﬂﬁ?’é"WBde extification
dodiB{eln o, rectangulgr region having the antenna coil
as e|ht s gﬁ‘{alélp “%@F%ﬂt%%@qw@'qm@ngﬁe aetivith hiswiryng t he
doﬂori ontal direction into fifths, vertical x
fPontal is 4 x 5 = 20 (20 positions), the center
of the sealing resin section of the IC nodul e
<Exagade dPon center), on the 5 substrate on the left side
~of the opening (position left), on the substrate on
[011¢je right  side of the opening (position right), on
the substrate on the upper side of the opening
( POSA pbBd1df) synfadc Q supstrat e the | ower side
of the Ig’geni ngn (pgs??cﬁgﬁﬂluaun%z%u?sﬁq&%él@%ﬁedasme
basé BRI EAE jned.in the static electricity test.
In 10 Ta’bq*é()lg%%% %%Peﬁcﬁth%m Zthickness of 1 & um, and
inclfi ni cation resptonse was excellent for two seconds
or  PONJEFIng iy & pertiqn whera thesIG meduletwilldwrananigedtwanused
response was _poor. Also, 20" represents position 20,
as thel(\ek‘gF é‘ﬁ’rt%%"é ﬁ?salgﬁoﬁm mt@macshmtdncludi_dg_anqgrr_ﬁgaﬂg 8nd an
position left, "R represents position right, " Up'
antepppeisedhwes pessli ti on up, and 'Un'  represents position
under. 15 The apparatus used for communi cation
r esporthe seiniganfBHASH rddAMap WRHGORHE AG LS GAQELL Wit er
manuf act ur ed by DENSO WAVE, t he Con%%l%?%ogﬁadﬁnand

. i N i st f 10 0113
mch[il_cggglgg%(il@l(}bﬁl‘a%afﬁ‘tﬁfgfage @ﬁp@orgcl)ts polester Fesin warsngsec[. IntLe

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
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.

[0111]
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42 aaaaa Daaaaaa >aa.aa.a. >a le Y 1 ~aaaaaa. 01 a
j @aaaa a Naaaaaa = aaaaaa=1I1LU Maaaaa a a
>~aaaaaa. >a UQL L O +ja.aaaaa +_J aaaa aaaaa aaaa
aaaaaa N aaaa =aaaaaa D aaaa Ma a a a a a >a a a_
~aaaaaa >a aaaa Y Y + -J aHhaaa aaaa nma.aaaa aaaaa

aa a aaaa- .a = a. a. aaa =U. aaaaa CL cx aaaaaa
aaggg’ﬁn e 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
outer surface of the base material including the opening was as follows:

Sample 1-1 : 4 ym

Sample 1-2: 11 pm

Sample 1-3 : 10 um

Sample 14 : 15 pm

Sample 1-5:9 um

Sample 1-6 : 9 um
[0112]

(Static Electricity Test)

A static electricity test was carried out in accordance with ISO10373-7
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
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.

Each voltage was applied at a total of twenty-five positions, which were
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>aaaaaa >aa.aaaaa -- Y CO ~aaaaaa +_.|aaaaaa

maaaaaa 70"a- aaaaa aaaaaa aaaaa r NmV. U CO
1"iVill-TL[) CC " QQ<QWr >r OCL- Ecco CL
cucacuJ WOW [0114] 43 As shown in Table 1, in
thi s embodi ment, excel | ent 4bonmuni cati on responses

obtal d at al | voltages and at al
sequifiialiy g " i therYaBtic aigﬁﬁ%@ ot the herizoral petangylar
Bal |l Pen Test) On the outer surface of the base
feg‘?h‘éaé’#%@e Aptenpa il ps iibouterperiphery into quartess, andldividinigtthe
| ong side direction of the antenna coil such as to

horizaaal directiort into fiffhsywettioal x hdHeortall ik 4pes wo%%itﬁns), the
commercially available ball pen with a bal

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 measuremeﬁts 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 Tesponse 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
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[ excel I ent conmuni cation responses. 5 [0118]
(()gt glrrrr;e%st) A stanp was used to appl y a wei gh.t to tshe
outer surface of the substrate V\:hl ch t_he openi tng Iof
formed in. The stanp used hag a punch tip di a_msher.
10 mm After the stanp had ® made 50 hits with a

b
vei gidts §h6w§5if9 T?'ﬁ%tﬂ ﬁ% megg hteg% eaw%égl%augs '
operation o | measur ed
PO 8RR BB o e i Ml meonmisahot
abe 813 XK' indicates an excellent conmmunication
E)gglstg g’nd

NG indicates a poor 15 communication
- i cation
onse. The apparatus used for comunica _
[Olrlgigonse was a ILF)>|[F)2 450 UDM non-contact reader/witer
manuf act ured by DENSO WAVE, the conmmuni cati on

f 10 nm 45
aglbBgrofiest) bei ng checked at a di stance o
(B[01¢113] T)abIeBExaanelll(J< 1-2 XK 1-3 K 1-4 K

: -2 NG A-3
1-5 08 thd o@eKsrPIFRRF fle! D4Se ﬁi’a%enlg?u,%(gaqp ;laeenl wés l?lade to travel
N G

along the long side direction of the antenna coil sﬁch as to pass over the IC module.

The ball pen used was a commercially available 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
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A-4 NG A-5 NG A-6 NG [0120] 5 As shown in Table 3,
in this enbodinent, all the sanples 1-1 to 1-6

obt ai ned excel | ent commruni cati on responses. [0121]
<Conparative Exanple 1> Sanpl es were nmade by the sane
met hod as in Exanple 1, except that the 10 sealing -
ot used. Six sanples A-1, A-2, A3, A4,

Exdmbfeft' 4'1- . .
A-5, a'H—f‘ 3K re obtained. [0122] When the sections
of the gb 5 bd i nl ays were neasured with an el ectron
ni cr osddp ] ) each sanple, a gap of approximately 50
pm was |d f ed between 15 the inside face of the
openi nq 1ob [OKg substrate and the sealing resin section
of the|lchpOMUl e. The step between the outer surface

of the sealing material covering the |C nodule and
the outer surface of the base material including the

I atass follows: 46 Sanple A-1 : 26 pm Sanpl e
CE"%%& Ve ..N%m‘pl e AA3 : 22 pm Sanple A-4: 27 pm5
Examplsile [A2INEl ) 'm sanple A-6 : 25 pm [0123] Wen the
static 849K ci ty test described above was carried
out, aqAsH@K
A-5 NG
A-6 NG
[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 opération
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, ‘0K’
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.
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in Table 1, in sanple A-1, there was a poor
comuni cati on response when +6 kV 10 was applied at
position under (Un). In sanple A-2, there was a poor
‘communi cati on response when -6 kV was applied at
position left (L). In sanpls A-3, there was a poor
comruni cati on response when +8 kV was applied at
[Ollﬁbsiti on right (R). In sanple A-4, there was a poor
comuni cation response when +8 kV was applied at
Tablpdsi ti on under (Un). In sanple A-5, there was a poor
15 communi cati on response when +8 kV was applied at
ExBmplett 9R-{18 (R. In sanple A-6, there was a poor
connuniqgh' |r esponse when +8 kV was applied at
posi ti L (Un). [0124] When the ball pen test was
carri eq—eB#as shown in Table 2, while there 20 were
poor cddrfdPKat i on responses in sanple A-1, sanple
A-2, sdripb¢OK|5, and sanple A-6, excellent
comunildabil@K|r esponses were obtained in sanple A-3
and sanple A-4. \Wen the stanp test was carried out,
as shown in Table 3, all the sanples fromA-1 to A6
Co AR Gcommni cation responses. 25 [0125] 47
Exanghﬂ-'%ghﬁﬁ y these results, according to the
enbodi nerttasing the sealing material, static
el ect ril&iey E’:’én be prevented frominfiltrating through
the gapgA-4 a defect rate of roughly 0% can be
achi evgdhDiNG)e static electricity test.. Wwereas, in
Conpar giA—8¢NBEqanpl e 1, which does not use a sealing
material, the 5 test results indicate that the
[01207 obabi l ity of a poor communication response is
extrenely high. [0126] <Fourth Enbodi nent> A
NONAS SRdAtkn Fatte ! e TalodindR dit e WAL A1 {616

abbrevi ate

obtained excellent communication responses.

[0121]
<Comparative Example 1>

Samples were made by the same method as in Example 1, except that the

.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 um was generated between
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:
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10 "information nedium ) according to a fourth
enbodi nent of the present invention wll be explained
based on the drawings. FIG 9 is a perspective view of
a booklet 101 including an information nmedium 110 of
this enbodi nent. The informtTon nmedium 110 is affixed
whi | eSanipté AJ1 PREGRED bet ween one of two cover nenbers
102, which constitute a front 15 cover and a rear
cover e, bgokl et 101, and an inner bondi ng sheet
103 tshag:{tplégezbggb‘g]d to that cover nenber 102. A :
pl urzﬁit% f.text sheets 104 are bound between the
front 3 additmhe rear cover, enabling the bookl et
101 to be used for various purposes such as a savings
passif@siple AcH 22T pn20 | nci dental 'y, the information
medi um 110 can be attached to face of one of the
coverSampltars: 9gnof the booklet 101. In this case,
the information medium 110 is preferably attached to
the isan@le Aarer®fint he cover nenber 102 (the face where
the cover nmenbers 102 touches the text sheets 104),
[orayher than to its outer face. This configuration can
protect the information nmedium 110 from external 25
col I isd ons agai nst the booklet 101. 48 Alternatively,
t he W‘P‘B‘r‘ﬁﬁﬁgﬂﬁ e%@ﬂ?% test descaibet @bave wehemtried ot as sHown
mt%ﬁ pages of the text sheets 104 of the booklet 101.
¢ exBrspmple A-hrthetetvesnipved comagmicihioh hespbRE wELESS RV
104 is given a larger area than the other pages, and
was gppliad at position hatler (Un) Ar BosaRgloARS, hiR %r%’(% t he
[ 5 nedi um

ot her pages, enabling the information 110 to
"ol ded secton 1o aabd byt A AAMRIATE). o enerot
A e MR oo eRbteSRoby it FHYiNes sica pe.
ol R G FEBL 5% i Grpsapesnsamspmmicativn responsa

si des. of the sheet 112, and an IC chip 114
whei'+8 (f(v]was appileg at position under (Un). In sample A-5, thepre was a poor

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
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. |

[0125]
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attached to the sheet 112. [0129] Various types of
resin such as pol yethyl ene terephthal ate (PET) can
suitably be used as the material for the sheet 112.
The antenna coil 113 is forpged 15 by a method such as
etching, wire bonding, or pfinting, .using a conductor

suc : i Sl ver . O these,. al.um pumi

messs SRACHATbPR et ¥lordiadh 05 GrmenEives e,

iik he manufacturing .cost. The antenna coil 113 includes
Sealifie mafen 19 Jegirieitsoanheprevenied fomratitating shrough the gap,

antenna coil 113, and a junper line 113B provided on
and gdeferiaaterafaeughty 8%ecan befachieye imflerstdticedectAGBy fest.

electrically 20 connected to the antenna | oop 113A via

Whegeats hindCrghpdratie: Exeaiple Howhjchrioey h@ﬁﬁ%eiansebﬁﬁ%nﬁﬁﬁﬁ;ﬂlé’r
by a nmethod such as crinping. [0130] The IT chip 114

' i ' I il 113 b
e el oot e FIRBASELESE S Bl Sa A TP AR s 1,

xtremid ables the ICinlet 111 to 25 transmt and
© eﬁ@é&h& data to/froman external data readi ng device

[012§ d such like in a 49 non-contact manner. [0131] FIG
is a cross-sectional view of an information nmedi um
110 _attached to a booklet 101. The information nmedi um
<FourtipEmbodigentt by using two sheet-like 5 porous base
materials 115 to pinch an ICinlet 111 from above and
bel &wmonTioatdcCrypernhfbrmatidn medivi thepstnaitss abBresidted & i al s
115 are joined in a single piece by an adhesive 116.
‘infob 36881 meBive@) abetRdiak to R flrtiRe B ' e
i nformati on zedi um 1%Ef10 descri %&E gﬁ“g\?&,’&%ﬁg“‘g@%‘%@s

vﬁﬂb@&fplﬁﬁ%@bﬁ@d%ﬂtﬂéﬁ%@%@ preferably have

thernopl asticity. _ Ically, a base material can be
obt 15(¢) %S lﬂ%eps%egtivreevsllevr\} o?lzji%rc])oklet 101 includjhg 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
cover and a rear 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]

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

collisions against the booklet 101.
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as pol yet hyl ene, pol ypropyl ene, polyvinyl chloride,
pol yvi nyl i dene chl ori de, polystyrene, polyvinyl
acetate, polyester, or a conbination of such resins,
which is then subjected to a process such as m xi ng
with porous particles such4s silica, 15 foam ng by

the,addi Lign of.air during.,kneadi ng, and stretchin

t or ARl G i ormaiionanetium, 10 saf pp aMiagbeslde one of the

material is commercially avail able as resin sheet and
Pages phthedextsheetp 404 pﬁthmhooﬁlepwht Bariexample, 8 \prédstaymissd t o

an inkjet, an offset, and the |ike, these can be

pageuafahle tekOdidals 102Gs Siven adiigys arel than dhe6theepdoks, dnd folded

preferably hot-nelting. Specifically, adhesives nade

suchfth&Ms\e2éd S meY BieSsaffe dsHES g@g@%%,@%?%ghgj#ﬁ%gﬁoﬁ n

et hyl ene-vinyl acetate cop

- I ' o) r EAA) - base thyl ene

medf'f | I8 ionkt o Bl SRR e ot S e Pt

.pol yest er.- based, .pol yam de- based, , pol yur et hane- based,
sectif 1¥ Salett by Ajne E‘%E as glamg aristifohingse used. 50 [0134]

A substance that is resistant to chloride ions is
[0128] xed into the adhesive 116, and prevents the

pernmeation of chloride ions. That is, the |ayer that

I ncFIdd9 it heievashtasing @ ndl6 oflas GCTinlec1 i 10that @hstitutes a part

chloride ion-resistant |ayer, which covers the 5

of therhformatiePinedids 1 1®@r TEsk RNidida 11 G&x&lﬁ&@aﬁ%&ﬂﬁtﬁ% sheet 112,

prevents the chloride ions from contacting the

an ath@ G F1S forvhdd on bB usg df'the/ ﬁ{e%{l: 9122, %%gﬁ 1€'eRl fl)lPly be

such as corrosi on. an ad can eaPs

h
' di ng an epoxy-based cross-I|inking agent
awacgh 1 BE R 11

0 an d aqueous enul si on adhesive, or by using
012§ gravure coater to apply an acrylic enul sion

[ dhesi ve and the |like according to a 10 predeterm ned

coating thickness, etc. If an antenna forned by

et c Nargusdypes efiresinsnemanpdly¢thylese tesephthalatei(BET) can

_preferable to use a chloride ion-resistant |ayer,

suitabdy beissedadsihe materiab forthesticet 132.  The antenna coil 113 is formed
by a method 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
connected to the antenna loop 113A 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

transmit and receive data to/from an external data reading device and such like in a
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weak to chloride ions. [0135] 15 To forma chloride
ion-resistant |ayer using the adhesive 116, in
addition to the material quality, consideration nust
al so be given to the thickness of the Ilayer formed by
the adhesive 116. Tests wer®® carried out to clarify
rel ati onshi p between these. Methods used in the
nom%@@?gn%PPP:be expl ai ned. 20 [0136] (Test Sanples)
Eﬁing a TESLIN Sheet' (a product manufactured by PPG
[o13 dustry; thickness = 380 pm as porous base
materials, an 1 C inlet having an alum num antenna
coi FIG\d$ ia crobesectindalafiéw v€dn ifbamatic wediviB IR fifehed
PET. 25 As the adhesive, three types of conventiona

to a BEUKERI10ES TBE ffvsediondediim ﬁWf&ﬁl%g%ﬁgsg}fggyoeshegﬁlike

EMAA- based adhesi ve contal ning an ep

porofs G8S AL D! £8P hen BN Bl ok PV Sl | Thetc

intet 37} Gy B Bpous bAS pliabe 3,80 ioingihih tingiemiccsitoion

created in which each of the adhesives conplying with
adhesiyedd6.condi ti ons was applied directly to the ICinlet

wi t hout pinching it between porous base materials,
[0133hd t hese sanpl es were used in a hydrochl oride test

descri bed below. (Test 1. Salt Water Spray Test) 10 A

sal In ounbideratibh dY a nRffufaasineoRep 6f @ ihdrheGdl in@ﬁfuﬁ? g h
| SO 10373-1, and the results were evaluated Int yd

sescokd s ot it 9 EAOUORLQRPIEDY ),
therrﬂgﬁlg.&{c@.n C§peciﬁca11y, a base material can be obtained using a resin such
as polyethylene, polypropylene, polyvinyl chioride, 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,
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]

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

suitably be used.
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(Test 2: Hydrochloride Test) 15 A uniquely set testing
met hod, performed according to the follow ng HC 1)
procedures. (1) One drop of 2N hydrochl oride (I 1
was dropped onto each sanple obt ai ned by app %Ih gh
each type of adhesive di rect$Q/_ to an I Cinl etpiET |o
[01343 then covered from above with a fil m of ; S "
that it did not dry. 20 (2) Each sanple was then p

o mibefee ﬁéﬁiﬁm@g&%&&&%@é}ﬁ% giltg Eximéar&b;ae }Ts,
e b s om0 o i
adhgsiwe 1€ alSo FukctionFas a cHloddé-ich-re#tant layét; which covers the
antenna coil 113 formed on the IC inlet 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 using a
gravure coater to apply an acrylic emulsion adhesive and the like according to a
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]

To form a chloride ion-resistant layer using the adhesive 1 16, 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.

[0136]

(Test Samples)

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

As the adhesive, three types of conventional adhesives were used: an
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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 §vere used in a salt water spray
test described below.

Samples were also created in which each of the adhesives complying with
these conditions was applied directly to the IC inlet without pinching it between

porous base materials, and these samples were used in a hydrochloride test

described below.
(Test 1: Salt Water Spray Test)

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

A: No corrosion whatsoever, B: Partial corrosion, C: Total corrosion and defective

performance.
(Test 2: Hydrochloride Test)

A uniquely set testing method, performed according to the following
procedures.
(1) One drop of 2N hydrochloride (HC1) was dropped onto each sample,
obtained by applying each type of adhesive directly to an IC inlet, which was then
éovered from above with a film of PET so that it did not dry.
(2) Each sample was then put into an 80°C oven, and the time taken for the

aluminum to melt was measured.

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

[0137]

Table 4
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[0138]

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

consistently good correlation. The samples that were joined using only an

EMAA -based thermoplastic adhesive in the conventional manner could not obtain
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cross-linking agent. Furthernore, the acrylic- based
adhesi ves had greater durability against salt water
spray than the EMAA- based adhesives, and were
resistant to chloride 10 ions. Their chloride ion
resi stance was increased by ing the coating _
sufficiettaturabili T Qinst’ e results indicate that, by
adj usti ng tﬁe m xt%?gﬁ?%&(g SBfYeV Ihe thickness pEthe
adh8§iis chloride ions, or by selecting an
adhes%@dgﬁlﬁé%é“w%?ﬁeg' material that is resistant to
[Off@]ori de ions and adjusting its coating thickness, it
i$7115 possible to forma chloride ion-resistant |ayer

having a desired resistance to chloride ions. [0141]

A netld @Gnmt,mmmmkywémogﬁﬁﬁlﬁﬁgtagaﬁ i{rgﬁgd'ﬁggw? ;]%8

Econfi gured as described above w e-exp
MArsbised tlamepla8he adifRiy hesiPBge. by, provi di ng an
ant enna | oop ?13A and g’.ﬁ’é%pﬁﬂé%lﬁﬁ%wf}fgge%ﬂmgtgﬁ@@pde
iods] 2 Dvibitify Wiy ' nnect the antenna coil 113
to form z;ﬁ}l Cinl el éefilqy apIgethy Wixyre Ratio of therpponpdased

nmet hod for manufacturing

| crdss-1sitH o a conventi onal
an %@%@é{l [0142] 54 As shown in FIG 12, to achieve

tween the ICinlet 111 and porous base

a go joint b )
mat e%d%t’“%mﬂ%,tﬁ? AeYethssidadpesived heal groster dirkBilits agithst

salflwaf/; in addition, a region of the sheet 112 that is
Watey &psey ¢hamthe mm«emseamsms,rma@m;igﬁmg Shdride
] thrg‘gg.h hol e 112A whi ch penetrates in the thickness
jona: . ) . .

1§i r dbeir ohlodifle idreresivemite #h2incGeabBE b ﬁ%%?%aeﬁnlgl Acker.

can be suitably fornmed using a pun
[O17Ber ef ore, even in cases such as when ICinlets are
mass- produced by formng a great many antenna coils

On_ aTHS BV rhalig e S oo, MY
t hr ough hol es toq'%(zig%gtsﬂ?aft’&ynﬁ B§tglgtge © ratio of a
substance that is resistant to chloride jons, or by selecting an adhesive made from a
material that is resistant to chloride jons and adjusting its coating thickness, it is
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.

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.  Upto this point, the method is similar to a
conventional method for manufacturing an IC inlet.

[0142]
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[0143] 10 Wth regard to achieving a good.joint with
the porous base materials, the size of the through
hole 11 2A is preferably set such that the area of a
cross-section orthogonally intersecting the thickness
direction of the through hol4 112A occupies 60% or
nmor he i,Qn_enc) osed W thi n the innernost
ant B Shotst iy FRY42 0 R6iev 8 ood iefal besmorn the g elet 411 med
sapre point, the area of the sheet 112 is preferably 15
P“%EES&tmﬁemalﬁ 413, thorperiptesynefithe sheet tlh2 is Af%wad; inhelditicna
~.of the porous base material . 115 it is joined to.
regiqroufh¢ sigee 11 2:1thet sfinsidethe@htenha 60§01 IBA RYSMERSE forming a
materials 115 formed with a desired size is coate
throwght hvl@nt ihv ' e i[4St to
ught 2AlRaRhSenditBe M hE tl‘il@ﬁm%? ﬂﬂe(ll:{g)gl cPf;tE% %/tge_e? ?.

20 chloride ions in the manner descr

fac ' he adhesive. 116 are arranged

oppgg? tﬁga‘%@ glqu%:tl |{bn“I£‘ & %ﬂl,‘ |@HHF§ uﬂﬁ%ﬁﬁb‘i‘%&‘ﬁgdﬂ@ﬁd

S by the poroys se materials 115 from above

TherBfR8 K P cacks Fych.as i 4 Inletc e gpsesrerodiond by forvins

| ayer including the adhesive 116 is formed such as to
greatiggiay agtprnageoils ona single larg@sheel pupching endifies 4'frent inhgy

porous base materials 115 are made fromthernopl astic
throyghdhales tobeteasily inadappl i ed at the same tinme as appl ying

pressure, the porous base materials 115 soften and

[0148Ef orm whereby projections and recesses on the
surface of the ICinlet 111 due to the IC chip 114

d ' . terial
eVt SRS S LG PGB RSl L.
: f [ d. A
size b 8L RIS CBRRBCa PRSI B
RN LS R s s

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
set at not less than 3% and less than 20% of the area of the porous base matérial
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
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.

[0145]
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10 As shown in FIG 11, the information nmedi um 110 thus
obtained is pinched between the front cover nenber
102 and the inner bonding sheet 103, and, when these
are all joined in a single piece using an adhesive
(not shown), the booklet K31 including the

i nformati on nedi um 110 can be obtai ned. The porous

basWhen ther parbius Hab matarialc bifsdre inide fione tiRineplabie RSiQif
the 15 informati on nmedi um 110 have good cl ose

heat BtdpplibdEthe biny ﬁﬁiecag%PPwﬁﬁgspxeésu@é? AEShotBus b&%ﬁg&ft@ﬁals 115

therefore be excellently joined without pro ns, even

i Ng - | si on _adhesjve d the
softef 4 aLfinere T bRl ARE i B Riet Op B e of e 1 e
ur.t hernor.e | nce t outer faces of the information
111 i B I8 12 Pﬁl‘gf‘}el;]ﬁiecﬂf% orgdh byl P dess mRteriakd
recesses, the information nedium 110 can be attached
115. 2 aA\s 4 reseittangpformation miedivox 1 t9 having fipctapand dottbmt faees can
bookl et 101. [0147] Wen joining the cover nenbers
be ottgined.o the i nformati on nmedium 110, it is preferable
to use a reaction curing type adhesive with no vol une

changenvefidfalanetdbd oﬁﬂfahﬁﬁcﬁﬁ‘iﬂg aRI0&3F Y EndNhb t]Eé(\é %Err% glg um

change is used, if a part of the information

e3RGO DR ANG EEARE Bipe HE UL oS,

adhesi ve I'ncrease 1n
[014§fsult, there is greater volune reduction when
ying, and there are cases where the externa
appearance,.is spoiled due to a partial collapse of
co Sﬁ%‘mg’r KIG @b, the epfpﬂvéathm@e&ﬁnbﬂ Ogthus pbiginef ds
. recesses. As the adhesive with no volune change, it is
pinchadshativeen the fiomg covesmeamberniN2 and Shesinhewbqudirtg shestetD, ynd:
epoxy- based adhesive, a noisture curing type
whersthese are-diiomad imd bitglesicccusimeaadtesivs (héiGhbWaS, the
ur et hane- based adhesive, and the |ike. Various types

bookddt 1100 tinéTadling At REbritioAMiSA 176 cis 86 obRikd. as
EVA- based, - based, polyester-based,

| i.des - ef i d; based.
o YRR Bl SUURRSNIE e AT AV
inforfit hedi 30 S BB et spBpifAtioo seiond Bpes of aahestve,
and can therefore be excellently joined without problems, even when using a

water-based emulsion adhesive and the like used in conventional booklet joining.

Furthermore, since the outer faces of the information medium 110 are flatly formed

. without projections and recesses, the information medium 110 can be attached

without spoiling the external appearance of the booklet 101.

10147]

When joining the cover members 102 to the information medium 110, it is
preferable to use a reaction curing type adhesive with no volume change. When a
dry curing type adhesive with volume change is used, if a part of the information

medium includes projections and recesses, the quantity of adhesive used will
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[0148] Using exanple, the information nedium 110 and
the bookl et 101 of this enbodinent wll be further
expl ai ned. (Exanple) 15 1. Creating an ICinlet A PET
sheet having a thickness of 38 microneters (pm was
used as the sheet 112. Al u¥fi num deposition and

sk I hayi ng .t he same _shape as the
enﬁg%&%ﬁes 11 g}ef‘b’rs tefvalwmg reduction gthenne

shee 112, and pattern etching was used to form an
drY‘%&naé‘ He &1 sasesarhesp therrxtdraal appeatanc isispeiled2dud foruepartial

'113B on the other face. In addition, the antenna | oop
collapsg of eowdr tiembersii® and thatikd #BRh®Veelap ThdRedis.

caul king, and an IC chip 114 was wel ded to the

conAesthd Athe$iOf Withdlo vSiGhk Qﬂa:gacﬁh§ poss onf@vflsceoh;r e}c%x%ple

FIG 13 shows di nensi ons of
r i this exa The,, out
atw?)erl ﬁ%%}g%ﬁﬁyroﬁé% o 4RO 3@8555'5'0&

8 net er and its inner
adhéﬁ@ﬁ% i}"“* %M“%ﬂ%’é@ ekt like. o Varieus
he sheet 112 that is inside the antenna |oop 113A
typemg %Jﬂ%‘hé@eamfan &lspdernsed, shelvagBVAdbased, BRA-tsed,ng a
roughly square shape of 65 nmx 35 mm Moreover,
polypstervbasgd, molyamite-hesedhpolyiretinerbabedy and bRAMBARE]. OFf
peri phery of the antenna |oop 113A and the IC chip

thesd ddhesivis fiohete vidwpinalofwasskabifity drdslurbiili A 8 r&dthivk g& g
a

than that was renoved by punching. The crdss-sect!

hot-iRER adisiveQgRTMRE pleferhbe, L N ckness direction of the
t hrough hol e IlJZA thereby becones approximtely 91 %

[014g£ the region |nS| de the periphery of the antenna | oop
3A. In this manner the ICinlet 111 was produced.

10 e Rt 5B 1 o0 R
embO(i‘l d %?1% \r;vlllfbe fl}rHllel(': lé}?pe ilied 380
(Example)
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

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
ponnection 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

113A is 80 millimeters (mm) x 48 mm, and its inner periphery is 67 mm x 37 mm.
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M was used as the material for the porous base
materials 115. An adhesive, obtained by mxing 1 part
by wei ght of a sol uble epoxy curing agent with 20
parts by weight of an EMAA- based aqueous emul sion
adhesi ve (AC-3 100, a produ® 15 manufactured by Chuo

Ri k 0.,.Cor por at.j,on), pplied to one face of
cach O BB Bt BB heet A 2Bp insidoth pejenns Iownddaa
a oximately 5 . After drying, tw sheets of 150
was Pﬁ%‘i@e‘é ayanin %{Vémeanzimt}ghdmdgl A papiog ausugldy squet ehdpal of
115. At this point in tinme, the area of the I1Cinlet
65 mm ¥ 3faeml 5 Madeovdrgleaviag aéfouting: thRCK QUSmORSE ‘?@‘t"ﬁ% al's
ea

115. 20 A hole corresponding in size to the rame
eriphéryt $fthé Gntehhpdlob in 11904 f, Lhe
P p(r?.ofryg)us base rmte%iqélggsaﬂig,ﬁ é‘(}ﬂ%gﬁiﬁ ngf teﬂe(r;%l??tcelgg&ﬁ%ivﬁagg in
furthet to%he Bﬁ’tsfd%m{bgba/gs fagw Ibgrﬁlgliéi]ﬁg [ ggirolsg-l_sgc%iolnglt °

the ot her porous base
f ring.the Information Medium 58 The 1C inlet

area (OEREH b b iess dusction.ardhe drevghimlod|2A rerdinyed

such that the read frame and nold of the IC chip 114
becopes aprrogivaztely P 19h ef theiregion insidsithe periphery bE Spagidntg loop

porous base materials 115. The ICinlet 111 was then
113A. arlinrthisanarngr thei IGcinlend 11 wak pesduwebdve and bel ow by t he

porous base materials 115, and 5 tenporarily held by
[0148pot heating. The porous base nmaterials 115 and the IC

inlet 111 that were tenporarily held by spot heating
2. _mgﬁiﬂgmelp%go&qgé@g%aéﬁgsst ainl ess steel plates and

su

jected to heating and pressurizing to join them

Fg%t{%rrglﬁ %‘hneteggaﬁérgﬁ%ﬂdf PEE%&%SS E&??%El%gtﬂgi%&tb@kmsﬁ%

| conditio wer e, adj usted_as appropriate between a
km) Was pysd aaﬁﬁ? ﬂ%ﬁﬂﬁi ?oofttg? BOrgps bawanpterialsdt5. Anedbesive,of

.5 F/cn to 30 KgF/cn2, and a processing tinme of 15
Obtm%%‘!'ég}ﬁ Juxing lipagt by wetahé of a palublk|epoxy curing agent with 20 parts

by weight of an EMAA-based aqueotis emulsion adhesive (AC-3100, a product
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. |

A hole corresponding in size to the lead frame of the IC chip 114 was then
drilled into one of the porous base materials 1 15, 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
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4. Attachnment to the Booklet 15 A cloth for book cover
(Enviromate H, a product manufactured by |ICG
- Hol liston) was used as the nmaterial for the cover
menbers 102. This was cut to the sanme size as. the
i nformation nmedium 11 OA td%btain the cover menbers
102, i styre . curing hot-nelt adhesive (Esdain
963%he §3 gﬁs‘o‘dﬂtaﬂﬁé‘iﬂﬁ%ﬁ‘i’% mgteriply 1 15 werg amrengedsneh )
was nelted with a heat roll coater, and an 20 anount
that e regl fame andmodgef the dCtchipt hiet weneestored ibthesholcbformed &r
faces of the porous base materials 115 of the
the respfeotiveaporots besd imterials (F5. WeTtee KRS friletqd 1 twhas!thén 1a68¥AEd by
menbers 102 coated with the hot-nelt adhesive,

pincRin@$6H#6m%BEvdhidbdlQly |b§retge g@x%qxs bhdiSh ?uer'glﬁirl t1§’uo. cted to

an agi ng process. Sub uently, a plu t ext

and,one inner bonding sheet 25 103 are
“mqéggﬁéﬁgégé%ﬂﬁgpﬁgFg'Centers are stitched using a
mﬁﬂ machi ne, thereEY 59 nanufacturin% a text .
ct PHROTRUE haseraatemale 115 and theg Coimlasl 11 ¢imt avere: tempprarily
a out ernost section. A water-based enul si on adhesi ve
held bgrpoghaiting weroinched betwedratveasteitldsy siéelplatel afid swbjcted
was then applied at an anount of 20g/n2 to the porous
to hdating and pesssuizingl hoirthéheoafesly togahete thetety btaining the
i nformati on medium 110A to 5 the side affixed to the

infoR R ARIOAY 10K M abAFROE U AR R e 11°
sk AR AR oLy SR U ook d AR R B YR

he S pas rpals 115 shown.in FIG 13 are
prespl of B AL SRR G BUGKPRCCSRENIE of 15 persmds 1120
é nparative Exanple) In a conparative exanpl e,
SeCOQf¥hough the IC inlet 111 was made using the sane
nmethod as in the exanple, the size of the through hole
[015112A was 40 nm x 30 mm The cross-sectional area
orthogonal to the thickness direction of the through
4. Adtachrhedi2d theBosigder oxi mat el y 48% of the regi on inside
the periphery of the

A cloth for book cover (Enviromate H, a product manufactured by ICG

se
se
n

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
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-mélt adhesive, pressurized with rollers, and
thereafter subjected to an aging process.

Subsequently, a plurality of text sheets 104 and one inner bonding sheet

103 are collated, and their centers are stitched using a sewing machine, thereby
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15 antenna | oop 113A. Moreover, the ICinlet 111 was
attached to a bookl et using the sane procedure as the
exanple, to obtain a booklet having roughly the sane
external. appearance. [0152 20 The front and rear
covers of the booklet 101 A%f the exanple
nner .descri bed above are forned

H%H@nmﬂ¥mﬁﬁﬁé@§§§Oﬁéﬂﬁéﬁ@én@ﬂated

by the attachnment of the information nmedium 11 OA
outeqmest frationr e A water-hased emulsiom bdheisive (8P<1858 & product

experinents, including storing it in a high
manufactuesdy K enishioC dripgwasthed applieday hi SREBAL of0E/m>

subjecting it taﬁggbend te??? 60 the IC inlefnl%Tbc

porofis'biseelerifls 465 Bh R GioSHe sigé BFﬁ{eﬂ-xchnTg&oﬁ &%f@% ng% 3

coil 113, and thus hi eved excelle res
ting to r.eno onl,y, the IC inlet fromthe
the sj4Sr20d GRS R nfkahiSIR V2, P Yoe s bash meaterinlad i pire
e.conparative exanple, it was possible to

t
afﬁxgéb% fianer ondipgisheet 108 o khe haok thus gbtainedds apensdi s sut

and renmove it w thout breaking the antenna coil. On

- to 125Hmmox 489 nimynbtainingtawoktesHDE:  ThatAs,dhe HingersicasRl the

when attenpting to peeling away the porous base
poroumbaseimdteridli 515 shovee it FiS. [18r20¢ theliig@nsions Whéths bbdRlet
are directly and firmy joined together at the through
10148 pIdel2A With 10 a | arge area and around the 1C inlet
111, a part of the antenna coil 113 and the porous
(Co kSl E)s 115 was broken, and the ICinlet 111
could not be Tenoved in a usable state. [0154]
Accprding to.the inforpati qn_ nmedi.u 10 of this |
oA HEparR iy Frapthle. Aol ACubies 11T wap mpch aaing the
bet n the porous base materials 115, which have been
Samec'&ﬁ%bg B Hhereampla, dhe wize olghe throngh bole 1d2Aexis49 mu6x 30
and joined to themin a single ,
mm. The cross-sectional area orthogonal to the thickness direction of the through

hole 112A was approximately 48% of the region inside the periphery of the
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]

The front and rear covers of the booklet 101A of the example
manufactured in the manner described above are formed smoothly, no projections -
or recesses being generated by the attachment of the information medium 110A.
Furthermore, in various durability evaluation experiments, including storing itina

high temperature and high moisture environment and subj ecting it to a bend test,
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pi ece, a chloride ion-resistant |layer is fornmed such
as to cover the antenna coil 113 including the
antenna | oop 113A and the junper line 113B. Therefore,
even when the information nedium 110 is attached to a
bookl et, chloride ions thatt020 perneate the cover

o ESSEOET A r i Ham oo b Suhaed] iy nd

acting upon it, whereby deterioration of the antenna
thus aehiev P3°¢1b‘;«néf@§91t$ ently prevented. Therefore, even

when the information nediumis applied in a booklet,
[0153] confi guration can be acconplished where the

i nformati on nmedi um functions with high reliability for

a | wng Eﬁd&ﬁ ' t hoce
the | Cnl nl e tld)lgrsm%? r?[&%]tgé# %e%%@etﬁgﬁgag& g
0 a 115, pr.ojections, and
wmé%%g%séﬁgﬂlz’beﬁﬁfﬁﬂe{‘%gﬁ{t b sompallih SKemale jtrgsacssible o
S t he orous base materials 115, vvhereby t he
S"Pﬂﬂaﬁ?@‘?ﬁéﬂ% ff"we‘a BRTOUS hassamatsrals gnd semoye ¥ vathout breakipg
and bottom faces. As a result, even 5 when the
the antensa geil.i oAn theivthen hand, indheppokletdl 01 of theekimple, then
external appearance is not spoiled. [0156] Moreover,
attengitingdo tpeelitgavoaygihe lpotans bas miteriptsaMisgsidcd thetgogoustags
112 of the I1Cinlet 111, at the point of the through

tekialsel 15Xaéd\din 4HA vl r
e fi rsm y affixed by they%%?sfasgﬁ%%d%eﬁéu%hlﬂﬂé 13 ‘g‘evtvlth

alargel&eaan@erow&ébi@meﬂw a&tsftha-%%tm img (5{1,&“ on

fredi.um 1 can abl I hed: add

o ST e By BB B RS0

' eased [0157] 15 <Fifth Enbodi nent > Subsequent ly,
in a ggpleriie

§##-enbodi ment of the present invention will be

explalned
[0154]

According to the information medium 110 of this embodiment, when the
IC inlet 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 attached to a booklet, chloride ions that
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.

[0155]
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FIG 15 is a partial cross-sectional view along the
line GC (FIG5A) of an inlay 40D according to the
fifth enbodi mrent of the present invention. Parts of

20 the inlay 40D that are simlar to the configuration
of the inlay 40 according td the first enbodi ment (FIG

5B) i gnat ed (by. | reference nuperal s and are
notFttgHGR: RAGE i 1€iplet {Fe i pipcen o shove and el g
materi al 43 having electrical insulation was provided
the poEqusbase materipls I dproiectionsand reressesndiiede thal(@ chip lKend
opening 42h. In 25 contrast, a sealing material 50 in
the like @re atBoibed pdbe pyronmbakiemyatetisls d s ewihgephtetinfbrddtiomnd
the sealing material 43 into a single piece using a

medisttbeinebecnliguiedoyvit §abdth 6 and SR iRy ADS r Hgven

substance as that used for the sealing materia
' : . f t eal j ng,mat er.i al
whe §R oA o ARIRE P B SpbEEEIn Shod: BERsloith APpsentce
: .sl,nce there is not gap 5 between the antenna
1snoé§peoﬂt%d1 and the sealing material 43 as in the aspect
FIG 5B, static electricity can be nore reliably
[015 evented frominfiltrating the IC nodule 20, and the
reliability of the operation of the I C nodule 20 can
be Meggayas sihce kincthoaighdiole/1 12 Avistirevided onithe shéxa dil Dol the
(FIG 6) and the third enbodinent (FIG 7), the
IC indett1d byet thdipint Af the thrbligh Bsla1i DA, (RYRIMA badSnadHahel115
nol ded into a 10 single piece using a substance havi ng

are fehnf hffixed lbyithe sdiRkiven 16 i i bed
in FlG 15 [0158] <éf§?ﬁﬁgﬁg% |ﬁgﬁ?g%%3§§§§g§§ y, a

' adi: h r nt .inyention wll| ... 15,
TherEht 1 B0 b8B! B8 il ML o b
. @ccnrding to i odi rent of the _present .
s ciffE GRS vy Rl ol cmmrnes At vater Bting anchsnchelies,

the plan view of the inlay 40 according to the

a
Whe‘FﬁYé?cué't%B?H}lPFeWFfe@FﬁdG 5A). Parts of the
[0157]

<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
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

contrast, a sealing material 50 in FIG. 15 is made by molding the antenna sheet 1
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configuration which are the sane are therefore
designated by |ike reference 20 nunerals, and are not
repetitiously explained. [0159] FIG 17 is a parti al
cross-sectional view along the line DD (FIG 16) of
an inlay 40E according to %i xth enbodi ment of the

t4 | G.17, .part f the, .
amd@%% I g r%ﬁ%%ﬁq{aﬂ%ﬂ#zn'let‘gxgg %@ﬁpﬁg@eﬂawmgekmﬁuxﬂ
. FOSS_ ctional view of the 25 inlay according to the
1INSWALPIL il tapeq g5 thafiysed for the sedlingmaeterigl 43 described
reference. 63 nunerals, and are not repetitiously
above,ean be yeedd for the sealingimateriabf00f FI G 17, the inlet 30 is
pi nched between the base material 41 and the base

et Witted cotigasation sGtiFaSthat HRWR BTG, 15Fifkod therd 85608
the base materials 41 and 42 which contact the ant eﬁ a

t | ] Lhve.51. A chl arj
betviEBF e shihe ORI Qe R MR i LG
. ' ' hSqm xed | t he .adhesi 1.
statiClea i@ ' 8ReretBnf Ve Fpmannie dhoig siodute 20,
ine.E-E (FIG 16) of the inl 40E di to th
and 30l sl brcamerbloniathe i swdula 2 erm bemereasscehoun |
10 FIG 18, an antenna coil 4 is provided on one face
of cidentpllzninthe peoond embadithent(EIG. 6)rad the thirdemobodieent

on another face of the antenna sheet 1. The base

(FIGn#), ¢h¢ aitentth sheetdlr aminhe Sealingt hstefialcds @in B BoRIRH $M8%
sheet 1 where the antenna coil 4 is provided. The

ingle "Ring’d fibstAdcd Bavind SRASE:
smglagiti?r?namsg;}eet 1 (\:/\,here %ﬁe ] uﬂﬁ%@fﬂ?ﬁiﬂﬁt&e?&mﬁ%\%&ﬁ

descriBedNrC@f 199 of adhesive 51 is applied to the face of
the base material 41 that opposes the base material

[o15§f; and to the face of the base material 42 that
opposes the base material 41. [0161] FIG 19 is a

s Grpss-sectional view along the line F-F (FIG 16) of
<o, B pgginS

Subsequently, a sixth embodiment of the present invention will be

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. 5SA). Parts of the
configuration which are the same are therefore designated by like reference
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

inlay according to the first embodiment (FIG. 5B) are designated by like reference
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present invention. The junper line 14 is provided on

one face of the antenna sheet 1. A wire 10 for

connection to the antenna connecting land 9 is

provi ded on the other face & the antenna sheet 1. The

puaper,line, 14 gnd the wire_10 are electrically
num%‘@#mp&qganﬂf/regeﬁg explainedonnecti on section 52,

which is provided in the opening of the antenna sheet

1. buthe ilay, AR of GIG. 7 theripkst B is pinclrdtteoweersthe dasel ,

the junper line 14 and the wre 10 bei ng connected

materiah41 hadthelbass Agterihe2 BomEFIRSB! | Mowhklet, $n PIGAIRL08s
the face of the antenna sheet 1 where the junpéer |1ne

e e LSRR OB L O
a0 K SR A s b o

base material, 42, and to the face of the base materi al
°h1°‘3§"{°ﬁ‘§ﬂs duto the pdhegiysSlpmt erial 41. [0162] 10

According to the sixth enbodi mrent of the present
[016Phvention described above, since the adhesive 51 with

an adm xture of a chloride ion-resistant substance

t haFIGuigHs esses-speticmbliconloig HRIBLIFELE I(P1S. 16) Rl iﬁfé}

to the face of the base material 41 that opposes the

40E Bécording it tHedixth embdafind R ofﬂgz ;Lr@&ﬁt flvehtién. P3&E shown in

material 42 that opposes t ase materi al )

[ i tside c be .15 prevente

FIGW, B sEnh 01| & RRoL 8 Bt e Hhe e S8FEL o of
. al _of.i1he antenpa caqil 4, the_ junper |ine 14,
Jmﬁmsrﬁ?és R’@Y“ﬁ?ﬂd’nﬁﬁ'@ e face of the aternmashestiled. [ 0163]
V%itﬁ ghis enbodi nent descri bes exanples of formng a
| ay&he Bpseipaterigl flds pyangsd on b fage af dhe antenna sheetih twbarea

coil 4 &F[G 18), formng a |l ayer of the 20 adhesive 51
the anteama goil thds prowadedt hd'he GasemiatesiaP4D {sEirfangdd on disitace of the

formng a |layer of the adhesive 51 such as to cover
antentpeshieahpwhereithe jukdper liak 14apRR]Aded, he antenna coil 4

and

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
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.
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the 1C nodule 20 (FIGS. 18 and 19), the configuration

is not limted to these. For exanple, the adhesive 51
can be formed such as to cover at |east one or nore of
the antenna coil 4, the I(n%z{mdul e 20, and the junper

line 14. Particularly, whe he 25 adhesive 51 is

f or ARGpeMig i lant€. | rel s 1 jch, IS
'corrpard,at i vglmsﬁ’é%edv\eagémr naﬁﬂﬁZ’ oeﬂgﬁp%%m@t@ﬁ th}ﬁs,
s ol 0 ossSi hje to prevent the junper line 14
weflpg)?h&g%??‘%%ém S OB €her eby to increase the
religbjlity of the operation of the inlay 40E. [0164]
§ Rasg mivterialdd is asanged on; the &veiof theantenriacsheet 1 where
.described above, the technical field of the invention
the jumyperdine| lidnis pewvidal. t [Bedbasehadtinik AL $s arddithed 3R thface of the
nodi fied in various ways w thout departing fromthe

anter®fai shedét 10Whére BRewit 1bh§pm&§e<ant invention. [0165] 10
When the antenna sheet™1 shown in FIG 4B is pinched

bet ife Peddh hal Lrd and fau

bas)g%re}agttl%i al Sfﬁ&ﬁé??fﬁ% | Er%?%h% %?%%ﬂ‘@??’a%e @P{?Pf’%ﬂhat
' ( Q i n r,aecess) having roughly the
oppof&ithé B sBAteBRELD, B PR forecithe basemaierio dduibet anrones
th babove len be provided in the base material to be
©ba3q MekEa 41 the antenna land 25 side, and the antenna

land 25 can be stored in this storing 15 section.

[016&rt hermore; a stori ng section (an opening or a
recess) having roughly the sanme shape as the sealing

r esheconding e tHeGixthiembd b b hepRSert iR YEsFBBd D€
provided in the base material to be attachgig tc(): t%ﬁ%

above i theadhedfel 1 WK aA R4S RAAre d 'desiioﬂffesigm the
e

sealing resin of the I1C chip 22 can soredlnthiﬁ
i ' -\ his .confi .atjon, when
S“b“?%?i%%%“gﬁf;%%&%f%@%%%gios‘ﬁevéﬁﬁlslﬁﬁ[@%tq%gesqcee e ’
ter] d de int t,, t t hi
base SRR 3 TR PafR i Pk et il i o tariose. |

C pore reliably fixed by the pair of base
matetial 4? that opposes the basg material 41,)::hloridepions from the outside can be

-

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
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

adhesive 51 is formed such as to cover the jumper line 14, which is comparatively
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materials. [0166] 25 For exanple, while in the
description of the fourth enbodi nent, the 66 adhesive
116 is resistant to chloride ions, the chloride
ion-resistant |layer can instead be formed using

anot her chloride ion-resistént substance, such as an

epaxy-pased resin. . In this case, the chloride
weakgp i 487 S i spisiond 4 besdrico peisivieyo areventive juspeuisie
as applying a coating to the ICinlet 111, or it can
14 frgm qbgqrp%donsa and gherehydo indreasetthe padiability bAthe opetationalfihe
115 that will be joined to the ICinlet 111. In the
inlayldB. er case, a chloride ion-resistant |ayer and an
adhesi ve can be fornmed on the surfaces of the porous
Unspﬁse materials using a printing device and the |ike
that is capable of mnulti-color printing. This enabl es

th S to fornmed efficiently w thout 10
gr M °h@’§?¥‘9?%°f‘ﬁ8 1nyegEer 5‘?“"[ ?Pfe%serr@dtqbpmghe hol e
f.or in.the sheet 112 is not Ilimted to the single
technicgl gﬂlﬂ%@@lﬂ ipegtpR is 10t ligkisddp these smbpdiments mpt gan be
Rlurality of through holes 112B and 112C can be
modified jn yarousaxayswithut deptirfing frotmths spirioon séopefof Ghe prélent
and FI G 14B. 15 This configuration achi eves a
inventiame al ity of di spersed points where the porous base
materials are firmy joined together, obtaining a
[0163i ghly secure information nmedium which is nore
difficult to peel off. [0168] Wile each of the

M AT Ty o RO e
o BARGHATI 5 B e D 5 s g  oin

.and with a chloride ion-resistant |ayer forned
section nePIng Priafecese) haying roughly the samneshape as thicoantennadand
medi umis_ sl ight ly I ess snooth than one that includes
25 whey ¥igave fzam 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

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.

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]

For example, while in the description of the fourth embodiment, the
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materials, it can be applied in a bookl et by
appropriately selecting an adhesive for 25 joining it
to the front cover nenber and the inner bondi ng sheet.
It then beconmes 67 possible to suppress deterioration
of the antenna coil and endifre the functions of the
dhinf ’ tign nmedium while using the booklet over a
adnepiyg 3 g?srfﬁﬁﬁémi toshlqriiedogs, the eeridaion;resistent layert danand
. the sixth enbodi ments descri bed above can be 5
insteag ¢ Farthed msimgyanothet tidoritiéon-reizeat SiRtace, Fach axanp! e,
. the antenna coil 4 of the first to the third
epox§rbdi pRiH.S can be covered with the adhesive 116 which
constitutes the chloride ion-resistant |ayer of the

f oupt i QERO G -4 s .al acceptahle tp coat th
antulé1 ntﬁlzf cof@%?‘# ltgﬁ'rgs(‘i%%é%yrﬁ?gﬁ)ei%“ﬂ by p methgd;
sucht 0 _chloride 1[.ons, ag&,ﬂwen cover that adhesive with a
ERFRPYS 3§ Bgupg g the e h11, gy dfcanibg foumed en thecfacasiaft h
th enbodi nent descri bed above, sheet-like porous base
© PRERUS bass matemisls ] 4 thatiwillibedpined it therd€ ivlst 1111 3lnsthe Mattes
to cover it can be provided on the entirety of both
case faaehderidsf iontresisthmtdnyer hAd anmdhédiee citesiovaed 8 i hces
constitutes a 15 chloride ion-resistant |ayer can be
of thé porums base thatefisls abingaepriftinguevie | @B t
oppose the sheet 11§.heerhi s enabl Zagd?m;kﬂgiﬁgﬂsgféﬁabléﬁﬁ
multi-66} il N tTH; ' el .tion. both
of BAhtR{eAN THLerB1336L tWo la&glfs% Pe f&t?ne%d %I&'P i ?!n“i%ut

faces of the non-contact typ ornmation

and, when the information nedi um 110
weaf Al e bt

da booklet, projections and recesses
[016216 less likely to be generated on the page it is
tached to. 20 [0171] As described above in the
fourth enbodi nent, when the porous base naterials 115
ar elhg through hele formed dm thsi sheet1118 i not limitehtethe Sirple hole
since the adhesive 116 is resistant to chloride ions,
desctibed imrthe pmbediaents. ¢ oo exataplepa phesits of Hrohgly Bbles TINES
makes it possible to formthe chloride ion-resistant

and 112¢beandie proeidsd® i tHEma8&ifications shown in FIG. 14A and FIG. 14B.

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
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 in a booklet by appropriately selecting an adhesive for

joining it to the front cover member and the inner bonding sheet. It then becomes
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25 affixing the porous base materials, thereby

i ncreasing the manufacturing efficiency. 68 [0172] As
descri bed above in the fourth enbodi nent, the sheet
112 includes a through hole 112A penetrating the

t hi ckness direction of the Gheet 112, and the porous

sg materials.115 are joined at,the through hole 112A

WSS@&?"( ﬁ’oﬁﬁ‘!’l’ftﬂﬁ%&m‘é‘?ﬁ%ﬂ ngﬂeiﬂﬁteae%m% and gpsure the funetionsrofus
base materials 115 are joined together directly at

the ipfosmatigromgdiun vdiilemsingetho beokletevepedongs titvegeriod! er i al s
115 can be joined nore firmy, and security can be

[0169hcreased. [0173] Furthernore, as described in the
fourth enbodi nent, the cross-secti onal 10 area in the

di r Baithepiord)fe MUHAANAN il BIRIRACHS db0GiR fold 88 e

of the through hole 112A 1s given OIue (ﬁ l f
9 areq. of the.reqgion,inside the |oop. . o0
applfel 3 28048 ¢ e cRpHRinninel o Feripdadible i anemasoueh Stths
tot i f joini it tg the porous base
frst it Hind exRbadimenls G W coered avitlote adbestes E16 whieh20% of
the area of the porous base materials 115, whereby
constifigeshe ehloride san-resistank kyer dfithe Faurtthembodieneh® firnly

joined. [0174] Furthernore, as described in the

f oulttif alseriaockiptatié to soan tiee dtienrandodd avidad adhkdive TEAtUS Bt
-~ alumnum it can be forned inexpensively and reliably.

resistaid {b¢hlSfdd1onk I MER cort (BRHRMERRIWit d Bofi® ohesistant
enbodi nent, by applying the non-contact type

layer. Nformation nmedi um 110 in the booklet 101, the antenna
coil 113 of the non-contact type i nformation medi um
[017%0 attached to the booklet 101 is less likely to
teriorate, and can be used stably for.a |ong period

of inl the fo 1gn§1)od6j:9nent 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
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.
[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

affixing the porous base materials, thereby increasing the manufacturing efficiency.
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VWil e the fourth enbodi nent descri bes a case where the
adhesive 116 constituting a chloride ion-resistant
| ayer is formed such as to cover the antenna coil

113, this is not limtative oggthe invention. For
in addition to or instead of a chloride

3 l e,
[I onTTr)esi stant layer, a water-resistant |ayer can be
‘formed such 5 as to cover the antenna coil 113. As

t he ndsdesaibed abowe wah i er, it..is
o fou @b imeh U e 2neludes o

theos;i)ﬁl e to use rubber latex suc
eughhode Uil 24 pémitGi \epe copol ynmer | atex, vinyl
chl ori de- vi nyl agggg%%gg%ﬁf ‘ﬁ?gi{ﬂ? oftheshent di 2 haxicttie
poro6d Base Rtk ne-.based resjin, a (meta)acrylic-based
resin suc %é(‘lé%se? Prr%%’%‘@?@ Atihe throyeh heleald DA/ ittt tasiHREs
cry 10 acid/al kyl ester copolyner, or an

t | icC
112[,‘2}’3@%5@%@@ the Rareus basewsdterialh 1 6P Bkl iSRRI (dgether directly
at%%ﬁ% rsl}%éegr eﬁ;nt i nvention can be applied i1 ah Y

t , Iherefors; $pqrdeiis bae nia'iem%’ HSSteé% lgenj%h}egemore

i ke, which can prevent infiltration o

ﬁrg}lléc?lnﬂiséfﬂnitycamﬁemeas@@tisfy a demand for snooth
outer surfaces. 70 CLAIMS 1. A transponder which

[OtBipri ses an inlet conprising an antenna sheet, which
conprises an antenna coil on a flexible first base

mat e Fugthernfdid aodul.e —connected to the antenna
coil, and a s’e%ghﬁg&b%gén#&tmwmmmﬂﬂs CO0BS BPEtibHAY
archGh e GBFRES] at .l east a part of the IC nodule and is
Ran the Giftish tih fFiBpeonaly intersects dhelexis line 6Pthethidizh Role
Hf&%\,éiog%gat ri 2I having el ectrical insulation bei'ng
¥ B Bl o ot lees thrac6¥icas the and ofhd REISAE Heo
of&flge opeglp&?ahéoaéz It};I’he transponder accordrng to clai P
¢ afffrap S ey thenayedf e isBéeti 192 such as
por{:o Ic):over the outer surface of the IC{{%%]?%O%’Q%E%HW@C
Hebassanatenals A is ot 162 KBRS, uter surface
of the second base materi al a%ghéénggg%at“gb%l?&meaﬁthe
0 b : .
porous base materials 115, whereby the porous base materials 115 can be more

firmly joined.
[0174] |
Furthermore, as described in the fourth embodiment, since the antenna coil

113 includes aluminum, it can be formed inexpensively and reliably.

[0175]
F urthermqre, as descﬁbed in the fourth embodiment, by applying the
non-contact type information medium 110 in the booklet 101, the antenna coil 113

of the non-contact type information medium 110 attached to the booklet 101 is Jess

likely to deteriorate, and can be used stably for a long period of time

[0176]
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of the sealing material are continuous. and roughly
flat. 15 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 material is no largé? than 20 pm 4. The
tra er. agcording to, one of clains 1 to 3, wherein
thevéggﬂgﬁ§q?&ﬁ§W%ﬁl°§%kF§“V§ﬁHE@°§@§ﬁ”hQaﬂbwbavﬂﬁ a
onnection section between the antenna coil and the IC
wmﬁﬂt‘mgea, Chi‘?fé;dedomﬁqmntl layes is fraemed sucieas ®© dolver thetagfenaa
,coil to the IC nodule. 5. The transponder according to
coil bk this ixnetilimitative of the inbeitiin) tHye ekdmpRIH Adi 'drSes
a lead franme, an I C chip nounted on the | ea rame,

instead df @ chR@de Méh-FRfstdAt [4er, %%Gétkﬁgfégfé’gﬂsﬁ? Paﬁﬁ%‘%ﬁ%@‘?@}egﬁ“@

chip; and 71 the | ongitudina
as tooTks ARLES | s less than the |ongitudinal elastic
_ nnduﬁ@gag 1é&£égﬁing resin section. 6. The
trapsponde .ﬁgﬁprdiqg tg one of clains 1 to 4, wherein
t he g el PRGTAEPE Aiwater-1ssistanglayer; jtiis pessible tose rbber latex such
_sticky material and a support. 7. The transponder
as nafral R ibbriclotes o anve: buthdiens copidemeQatengiving] eloRas-SRS1
a lead frame, an I C chip nounted on the lead frane,
acetajeriasedgesinj prjyesesibasakesingpolyifetianestRabsrestie | C chi p;
and 10 the longitudinal elastic. nodulus of at |east
a (metajrcoflictbised tdsikshcHRs Ghab@hactiidte- ISl ess .
than t he Iongitudinalgglagtic N ﬂéuggﬂpﬁgeggaﬁpﬁgomxyhc
acid/aBS/ Bsté;e&)?b' T h er. according to one of
clains 1 oggl,’er’ eaPeJTEJ(r(:)x #ggﬁéégﬁ’%t&e material is a
cover material. 15 9. The transponder according to one
of clains 1 to 7, wherein a cover is joined to at
|.east one .of the outer surface of the first base
Ind“‘ﬁg‘?%?’qu]icae%‘ﬁ&'the outer surface of the second base
017 terial. 20 10. The transponder according to claiml1,
[ erein the antenna sheet and the

The present invention can be applied in an antenna sheet, a transponder, a
booklet, and the like, which can prevent infiltration of static electricity, and can

satisfy a demand for smooth outer surfaces.



10

15

20

25

sealing naterial are nolded in a single piece. 11. The
transponder according to claim1, conprising a
chloride ion-resistant |ayer formed such as to cover
at |least one or nore of the antenna coil, the IC 25
modul e, and a junper line tHt connects the antenna
to the IC nodule. 72 12. The transponder
according to claim 1, conprising a water-resistant
l.layer formed such as to cover at |east one or nore of
L. ?‘ﬁga"éﬁ?@?ﬁ Which qomprises primietchomprisingrmh mténmapbeet| whith
that connects the antenna coil to the I1C nodule. 5 13.

compyisssaklagtennincaib on affexitie first bascmalRa0aAd SRIOMGIVIY: an
inlet conprising an antenna sheet, which conprises an

conngbiict 6 theGitdnn® Roil Sarfd £3dcHhE Rggerlﬁgltegeﬁsﬁh(@fh%rs igﬁbpg&%g for

an | C nodul e connected to the antenna ¢

xSRI B ol 5 SBERSRE, M

ed to the inlet; a sealing material having
com%%e}%%‘ri cal insulation being provided between the 1C
nmodul e_and an inside face of the openi ng.
a sealing material having electrical insulation being provided between the

IC module and an inside face of 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 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 material is no larger

than 20 pum.

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 to the IC module.

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
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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, énd a sealing resin section which
seals the IC chip; 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.

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.
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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. 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.



