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DESCRI PTI ON *159159* ANTENNA SHEET, TRANSPONDER, AND
BOOKLET 5 [0001] The present invention relates to an

ant enna sheet, a transponder, and a booklet. Priority
is clainmed on Japanese Patent Application No.
2007-239982, filed Septenben 14, 2007, and Japanese

Pat ent Application No. 2008-187007, filed Ju

2008, the contents of mmﬂﬁhHEP@T®Nmorporatedﬂﬂmm@mmmmmmm
reference. 10 BACKGROUND ART [0002] There a

conventional |y known technol ogi es for arrangi-ng-a2>*-
W re-wound antenna coil on a substrate and connecting

it to an Eﬂgm -contact _type 15
connunicé?ﬁ%n un|SH%ﬁpiﬁﬁg%ﬁ?EﬁﬁgggaﬁQH%B BBt i ons
with an external reading/witing device (e.g. see

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

[008¢j ng used with the aimof enhancing security. To

apply the excellent characteristics of 20 such

non- Ebnpresint i¥ention selatb & ot AGSiterRAGhid € frirkEosd
bookl et, such as a passport aned a sav’%n%%ﬁg%ﬂsdsgﬁggﬂﬁbpf’klet'

| savi i _
redh i by o o e AR PRRRLAE Gl RE N B e
' - tact,.l | bet )
S oo s LR P Al SR 20 RO b .
2008 s PR B Ve e euren e o ky etenetl e5

electronic data to be entered to the ICinlet and
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*000002* 2
BACKGROUND ART
[0002]

There are conventionally known technolo gies for arranging a wire-wound
antenna coil on a substrate and connecting it to an IC module to form a non-contact type
commuriicat_ion unit which perfdrm’s data communications with an external
reading/writing device (e.g. see Patent Document D).

[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 and

LT
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printed, enhanced security characteristics and the

i ke can be achieved. [0004] Patent Docunent 2
descri bes one exanple of a booklet such as that

descri bed above. In this booklet, a non-contact type
informati on nmediumis bonded2to an inner 5 face of a
back cover of the booklet. The non-contact type

Printefl oFnhansesseqwity ehuiastessiits iagd thedlilsien behahievan a
top-face side of a first base-nmaterial sheet, a second

[00pd$e- mat eri al sheet having an opening of a
predetermned width is affixed to forma recess, an

| oo Piton DD R Ohd AL AC DRIRANTShe, & Eretescribed

provided in this recess,

oV n botton}face Sld of the first
abCB;a krg&?e??o Sl BYY COnfeft pedptormat emsdium is bapdatkisen inner
£ t No. 3721520 Patent Docunent 2: Japanese Patent
ac%tp ack $Q15T ofthe bpoldgh| iTdwimoorroNmct tyRO OFed2A68 medium is
DI SCLOSURE OF THE | NVENTION 15 Problens to be Sol ved

congiguresesuh ¥leatt dromtop RS dd-iefist badernitb@alGREY S ¥e- 91!
t echnol ogy described above, when the portion where

basbhmtl:xﬁhlmhd&.tlhevmgdnfob@mﬂ% bea }%d@férrﬂgfeg OGNS Qhdrixa foform. 2

connected is subjected repeat e IeX|ng, Sin

recids| &1 WOLHIP 28 b8 ANRNES n et er
of, 20 forg exanpl e, apf)lﬁ%fls%rr%{@ﬁ %arﬁ etddngn?rerﬁ?fs and

I t th ant enna coi
on RGNS AABLENY gvon; o0 S e s Besegate el Sheet
ter nri,eget ectlonl% | C nodul e. Furthernore, when
usi ng WLBRY PWeFFgPa&?F&N%émH@é’ to connect the
w re-wound antenna coil to the term nal section of the
?ﬂté?oqlﬁ@n@:ilgpealem Retserg A pplicatRm, BstsublicdticNG. N
t he connection sections of the w re-wound ant enna
200242068 making it liable 3 to break.

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

However, in the conventional technology described above, when the portion
where the IC module and the wire-wound antenna coil are connected is subjected to
repeated flexing, since the wire-wound antenna has an extremely narrow diameter of,
for example, approximately 0.05 mm to 0.2 mm, there is a problem that the wire-wound
antenna coil is liable to break after striking the edge of the terminal section of the IC

module.

Furthermore, when using ultrasound welding and the like to connect the |

wire-wound antenna coil to the terminal section of the IC module, there is a problem of

constriction in the connection sections of the wire-wound antenna coil, making it liable
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[ 0006] Furthernore, during a manufacturing process, it
IS necessary to wire each individual w re-wound
antenna onto the substrate, making it difficult to
increase 5 productivity. [0007] Furthernore, many
bookl ets such as that descriBed above are
conventional Iy fornmed using paper and the like. Since
to Bekri de i ons, water, and the |ike can easily
per meat e through paper, permneation of such substances
[0¥deti mes | eads to deterioration 10 of the antenna
and the |ike of the bonded non-contact type

| nf oFERhéHbrERBEHE 'ﬂ%‘t E&ﬁﬁﬂﬁrocetsp S ﬁlggeg?anryi dé?rre each

‘af fect on the durabi nomn-co

if d to bIenB ch as a
mdﬁglggélﬁgf ?\&ug?grgteréne C(mt?]gl p H%gu Ipto ngpgase

contact type informati on rredl um V\,hl | e the bookl et
p”%@“ﬂ?ﬁhg used. [0008] 15 Furthernore, in conventiona
t echnol ogy, since the IC nodule is fixed on the
[0Tbstrate, when a product in which the substrate and
the I C nodul e are covered with paper and the like is-

manuFactherrede, nidng ook ktsaubh adlHeadsbatedtne ep Rd
becones t hi cker. In this case, due f% thg egﬁiFwﬂﬁmuy

forafedPRRR papbN@daht Bk& PiRAG &M e ere th
| C nmodul epl s installed 1expandrtl E%EJ d‘%ﬂew Lfan casily

like. .
[ 0009] Tr?’? P gén%dalgtnéf{(;ﬁft S.“c%ﬁ a“B%Sesr‘?mFgmeF S {dgferiggation
ese CcihC t : ainms to provide an
of glﬁtaélneﬁ‘éla % e‘iﬁ(‘g 0 ﬂ&ﬁ?ﬁé?@%‘?ﬂ -CoIHert Aynsdpfermetiarmediugh e ds a
product i manuf actured by using a flexible base
resH.E,t Fiedf a aeyrraestissiar the dupabilith of theinonroditabiety pe 2Bormation
enabl es the product to be made thin. 4 Means for
medyiny lpadinge mepllbime much as a possibility of a decline in the performance of the
non-contact type information medium while the booklet is being used.
[0008]

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

and the like.
[0009]

" The present iﬁvention has been realized in view of these circumstances, and
aims to provide an antenna sheet, a transponder, and a booklet that, when a product is

manufactured by using a flexible base material such as paper to pinch an IC module,

enables the product to be made thin.
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[0010] To solve the problens described above, an
antenna sheet of the present 5 invention includes a
flexi ble substrate, and an antenna coil that is
connected to a termnal section of an external IC
‘modul e including an IC chip and is arranged on the
substrate; a storing section that stores at |east a
part of the I C nodule being forned on the substrate.
When connecting the termnal section of the I1C chip to

Meansdfonfeletrigahe BRMdHN of 10 the antenna sheet, at
| east a part of the I C nodule can be stored in the

[00Bg¢]ori ng section. Consequently, when securing the IC
nodul e to the substrate, the thickness of at |east a
par t+.of , t | C,podul e is absorbed by the storing
secti’oh }Vegﬁ%ﬁrloib%’st 4?@%‘?66@@@‘5’6, (e agtenamsheendhy plegerpe

in made.thin. [0011] 15 The antenna coil of the antenna

VeFigR inchtdet péleprbbs abstritevanitanomtdnga ton Wi d@nﬁecte{%i' tb'q

. she}pe, 'tngg wi dth of the connection section of the

ermypal spetionadiah exterd IC anvvend geluliBiotRac |k Secti o
is larger than the w dth of thegantenctr}}‘gj%ﬂéﬁ??n%dgnrghe

subgpate;, aGforin Qe RANBAL s atSEG! | e ,;arranged opposi ng
each other at porti onsSToi %L%ﬁ??ﬁé’%?d’??%gﬂ%%wfmedﬁn

the dubStratsubstrate. 20 Wth this configuration, when the
I C nodul e term nal section and the antenna coil

CONRRGL secti.on is. subjected to repeated flexing,
and a stc(ragrées? %3% i trnipRlsestareeiithe 1G ehip to sicnmectitiesection of

the AN enna goi is formed in a fil mshape, in conparison
Wi 2 & TR At it of the He madulectanbt stonal @Qhd storing section.
flexibility is enhanced, and concentration of stress

Congegrenly, whereseshtingitheNSreohde (o i i gk
5 t fo the B@strhRe it
connection section to be connected to the Z%egge?ifnﬂﬁ%afta

part gtheil6mastule inebdofbedDshihe sicSink REGRASE D 1: ss_can be
di spersed in the wi d?bﬁ 5 dlinrgectt?%g’n&felidrl?ldrcf ghefé%cﬁltgg(efgra%

inlety ritmamadeathinng. | n addition, since the antenna coil is
forned on the substrate, the substrate functions as a

[0011ki nforcing menber for the antenna

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

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

terminal section of the IC module is increased, stress can be dispersed in the width
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coil. This can prevent the antenna coil fromstriking

the edge of the term nal section of the I C nodule.
Therefore, breakage of the antenna coil can be

prevented. 5 When connecting the connection sections

to the termnal section, sincg the connection section
d,of bit he intenna coil, which is filmshaped and has an
lf9tepeasegranenieh from wneenngab edid Adit erm.nal  secti.on

of the IC nodule, constri ctlgon i s u%&@%ﬂh{egm(%ﬁ%?m 18
fodued o theosubeedié, MGk @Ssirdt n usi-ng.a conventional

wi re-wound antenna coi | ?m‘%ﬁg}r{\%esoarr&nfﬁrgg‘&@@@b%ffolﬁé antenna
cofloNMaed d9 | can be. prevented. 10 Furthernore,

when t he gﬁ%@tﬁ {rgltg reZh?i fegn ?)?Oé&r 0 SHEdn g efpoofthd tentim] section of

t i nce,th ntenna coil is formed in a film
hﬁﬁéﬁaﬁi% &ﬁ{? FsYRakARe R the @otenantiibeel bevdreemyund
ant e , the contact area of the antenna coil with the

subst'¥ AEECREstEESbs commdidrech s tHeasinShANEE Rl ohDe e
antenna coil can be increased. Therefore, it 1S’

CopRpsEPBSection of tevantdnnt beil, VAL ALY movi. n ,
according to the flow of the sgggfér}iaabeec{%ﬁ?bastaanﬁ%iﬂsﬁ@@”dths
is ¢dn@edtbd teihi adtidind] ¥e @i catiaon, Furthernore,
i) Yen dEi I%OM‘H? ORIt Makkady tor expur

since the fil mshaped antenna col
duifd t@ElebN® X P f ampl e, etching and the like, in

conpar i soﬂr?é Wit goeas ‘ﬁn{aeﬁ u lélgtalfropﬁﬂmoﬁﬁld@é%g’omd wtemmta coil.
Th¥y fKe ntenna coils are individually wred,

pro %@?@%@y"%@ﬁ CHRPECHOR feclamy sanibsgreased. 20 [ 0012]
The ﬁrﬁ%’}gnna shg}gt of the present invention includes a
chl of FG&ETGH: M Pé*teasﬁbstralteay@ﬂasﬁcizemmcsﬂm@fetb%g@ﬁﬁ{e the
the antenna coil. Wth this configuration, since the

antemadiorde farsred ie s fism ahapel myempasisdoRRY (SRR GAS.] wil-wound
cover the antenna coil, even if incorporated in A un

antergkibetconadeared ofrap iiteddactof Ueikh fhi 5 the antenna
coil is not damaged by chloride igﬁgmta alflcrﬁ%sFFr@Qgéhetﬂ@N

res?ﬁsg ?fl’ tg?] a?tﬁgrliéjdé)él-smg b\?\g}%cg%?dé: F@}%tg ?rfe' lggljs:goggi%lseig tprevent the
antenna coil from moving according to the flow of the substrate, and to improve the
reliability of data communication. |

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

noticeably increased.
[0012]

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

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

the antenna coil is not damaged by chloride jons that permeate the papér
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formed such as to cover the antenna coil. Wth this
configuration, since the water-resistant |ayer is
formed such as to 5 cover the antenna coil, even if
i ncorporated in a booklet nmade from paper and such
like, the antenna coil is nbt damaged by chloride
ions that perneate the paper. [0014] Furthernore, in
[0@13¢ ant enna sheet of the present invention, the w dths
of the connection sections are snmaller or simlar to

t he wWhdthtephia §Heet dfefidprogint BEehticiincliBesW Whtet-FisKtant layer
configuration, the connection sections can be

fo%ﬁl% ggtotc%vEﬂ %ﬁjﬁtg&{gm[ section along the entire

in the w irection. This enables the

connegtion sections to be nore relja copnected to

Che T o lRh S sthef e et sle e S BRRRRR Sfet 5 v

of the antenna coil. [0015] _ 15 Furthernore, in the ]
cougitibp prieriiveell, eventhiacorparaiadiiniabpeakie! made freva paperdngaguch like,

section and the connection sections are connected
thesarténmascotlos natelaimaped by chlatidedons that parmieata ghet feper.

opposi ng connection sections, and the |length of the
[oepnnection sections is larger than the length of a

regi on where they overlap with the termnal section.

ped o tney ov . te .
thhaggogatlhe}é Atenfl sllléepof:tﬂg Bﬁe@_&mﬁve&lﬂgﬁqgﬂmhé Ofthe

secti ons

e term na 20 section, ey are
connected. such as,to qvesl [.n.the direction | i.nking
cof ARG bR S RN SR IR Do Bl Al

term section is further to the inside than the
edge \Qﬁ%&s eAnfigHEAtiPR{BE FOTFPFRRn SEHOTSICAR RE CRUISAIEAD Hie
sections. Consequently, the edge of the term na
tersuinali seetiaaentthe entive wadthie ghe ‘M%ﬂs@éftciléhs , Thip erales the h
is larger than the antenna coil. Therefore, when the
copnedtionneatives & beraotegelrbia¢ommected tmthe termivel k€Ctiondardein@Bases
connects to the connection sections of the antenna
th€ fdliabilisy 6{4BE asikeh dofl. r epeated flexing, 7 the edge of
the term nal section can be received by the connection
[o§entions with increased widths. This can prevent
concentration of stress, and can prevent breakage

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

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

connects to the connection sections of the antenna coil is subjected to repeated flexing,
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of the antenna coil. [0016] 5 Furthernore, in the
antenna sheet of the present invention, slit holes are
provided in the substrate and in the connection
sections. Wth this configuration, if flexing and the
like is applied and cracks ogcur inthe wdth

di rection of the-connection sections, when the cracks

theredge bf theeersdindl s€o8%an bE ey Lcation.bet ween
g e er Y R Pl e Srient e

the cracks traveling int
incfdakdd W : j in the length direction, :
st oppi ﬁ’é}%?hlms?’éé ?’g%}seﬁg%o%?mfaﬁ@n of $i%5s. 4 ceneraviedt breakage
of L LES 'ao il Therefore, the cracks. can be prevented
romcrossing the slit holes and progressing in the
[00 L dth direction, and breakage of the antenna coil can
prevented. [0017] Furthernore, in the antenna
sheet of the present invention, a through hole that

15 panterneresintthearsehmishedtef e frofefBvERid LRGl on of
the substrate where the ant'ennaIif coil ls 1n<5tE1%1‘%ooﬁ)er?ﬁ\a&(.e

proVidedhirt thie Sulsserafel 28 iR tHeQidnn iy Lng base materials
to both sides of the aﬁ?enﬁgsgﬁg’g%', t he base

mat ewiRkSs G ENoIE together..vi.a the through hole.
The thr Olngh ﬁgﬁéﬂog’aﬁﬁg lélggfla@}eeha@és fPrlied|aad crricks pgcupin the
L heet .. make the antenna 20 sheet |ighter,
w anﬁr%ggﬁggﬁ‘teﬁc%n%eﬁgﬂ? PEfopt Whea dheracdsireachubedlit HobB18kre is
commiLLher ng)re, in the antenna sheet of the present
TIRVEERIOBPeeRR thegnpde tiavelingsiadhe witkh diredtivn ARHRMIA hojes
extq;g_eet, are welded to the terninal section of the IC

Hg8 tlgﬁlex.ggth gireqtiohi stypmhig fieippdgressfon Mthé claBksSin the width
configuration, when connecting the term nal section oIF

diregtin. | Ghutdurkstht orackecaiR6dnR &GS L the antenna
sheet, a plurality of poirrﬁts can be aﬂgﬁggféhcf%ﬁhogsan.

progréssingeihlthye WidgedirecB68, dnl ek ' Ln conparison with
when they are fixed at on{?}g&{géc b anit s coil can be prevented.

[0017]

Furthermore, in the antenna sheet of the present invention, a through hole that
penetrates the substrate is formed in a region of the substrate where the antenna coil is
not formed.

With this configuration, when bonding base materials to both sides of the
antenna sheet, the base materials can bé Joined together via the through hole. The
through hole can also increase the flexibility of the antenna sheet, make the antenna
sheet lighter, and reduce the quantity of base material used.

[0018]

Furthermore, in the antenna sheet of the present invention, the connection
sections of the antenna sheet are welded to the terminal section of the IC module ata

plurality of points.
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one point, the connection strength of the term na

section of the IC nodule and the 5 connection section

of the antenna sheet with respect to flexing can be

i ncreased. [0019] A transponder of the present

i nvention includes an antenn@ sheet including a

flexi ble substrate and an antenna coil that is
conn®dthatistconfguretion, velensenndcting dife @minakieetio@bf th€IC module
nodul e including an IC chip and is arranged on the

to thelberireatién sektish Of tHeGinfdns Sitdet, Ap1 LiRBly SHRARS
part of the |IC nodul e being fo?jrreld oyn tI%g sﬁ%g}t)érgtfb%dgr

o VAT 0 DA

onRivs I GRnEHE BTG ol e SORATH Ehics oloht Igmomblegnd the

the antenna sheet including the transponder can 15
conpegiiantechpreakihg antsnna sheetwitle rasaea ¢d fexing cambs imgratdie

reliability of data conmunication, and further
[0G1PLr easi ng productivity. Therefore, according to the

transponder of the present invention, it is possible

t 0 pAGMInGEO NABr 6the bresbdtinRRabh ?rﬁ:hhfe@@ﬁ@ﬂt%nﬁ shteg't'%ncludmg a
“antenna coil to be prevented, has high data

fleSRIETMBEERL A ARdARbI Y is %ﬂe%&@ﬂ) #J{e?]ﬁijn% gac&g% {,)f

[ 0020] Furthernore, the transpon

exth%Xle]Ef xinﬁﬁull Fone llﬁlcij é@ ahlr ﬁgfdﬂ%%?e}enée%a [l a ét?ﬁ{ $hering

conf uratio the ant enpa sheet i ncl udi ng t he
secfip, fhah §{QHrs At €35t 2 ParkeQidhe [(pmogrisdeing formed amthersubstests, bnd an

increase the reliability of data communication, and
IC pwdplgrn¢luding ge A6 £ andadanningl segtiort ke Kamedutetefiel o the
can also reinforce the connection 9 points between
anteire sheetnact the anternd sheatsis ofnricbedas tienBaniaklieRttia ek tho R
term nal section of the IC nodule. Therefore,
modgleording to the present invention, it is possible to
provi de a

With this configuration, the antenna sheet including the transponder can 7
prevent breakage of the antenna coil, increasing the reliability of data communication,
and further increasing pfoductivity.

Therefore, according to the transponder of the present invention, it is possible

to provide an inlet that enables breakage of the antenna coil to be prevented, has high

- data communications reliability, and high productivity.

[0020]

Furthermore, the transponder of the present invention includes a pair of base
materials that pinch the antenna sheet and the IC module.

With this configuration, the antenna sheet including the transponder can
prevent breakage of the antenna coil, increase the reliability of data communication, and

further increase productivity. The base materials can also reinforce the connection
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transponder that can prevent breakage of the antenna

coil, and that has high reliability of 5 data

conmuni cati on and hi gh productivity. [0021]

Furthernore, in the transponder of the present

i nvention, a base material -gpening for storing at

| east a part of the I1C nodule is provided in at |east
poinfebeadivedrhthe paiectiofh sdvasss afthebh@hsa skt MatHe feﬁh%al section of

configuration, the thickness of the section of the IC
themodwbeulkhat is stored in the base material opening is

absorbed by the base material, enabling the

tran e thin Furt hernore, |
the tRERREE, Al PR %F%eggﬂ{vem {5 BRSSIT Priroigh2
hole.is, 15 forneqa_g(the ant enna sheet, and the pair
trapipopderdhatean Preyieat birekaps phibg apteans peil.tand shaghas igh eeliability of
Wth this configuration, the base materials can be
de@pﬁE@Hn@@@nhedhuﬂanohenvtﬁrough hol e of the antenna
sheet. This increases the strength of the joint
[002é§ ween the transponder and the base materials, and
can prevent peeling of the base rrateri als from -20 -

the apiRanRS e te rdndWdtr UL BREIR SventiBn

transponder of the present i nv ntlon a cdfggyﬁgﬁwpagl

R e L A .

of§¥ aran e and texture of the transponder 25 can be
% suit its purpose, enabling it to be applied

in varlous fields. Al so, since 10 the transponder
i ncl Ygesthisconiguiatinr thhidigknesstof Seeestion phiss IBmdule that is
provide a transponder which can prevent breakage of

stor¢deindhe basaanatoidl opeming istibshbed by dedsmshinglekivl, epibliaphie:
data conmmuni cation and high productivity.

transponder to be made thin.

[0022]

Furthermore, in the transponder of the present invention, a through hole is
formed in the antenna sheet, and the pair of base materials are joined via the through
hole.

With this configuration, the base materials can be joined together via the
throggh hole of the antenna sheet. This increases the strength of the joint between the

transponder and the base materials, and can prevent peeling of the base materials from

the antenna sheet.

[0023]

" Furthermore, in the transponder of the presént invention, a cover material is
joined to a face of at least one of the pair of base materials.
With this configuration, the external appearance and texture of the transponder

can be altered to suit its purpose, enabling it to be applied in various fields. Also, since
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[0024] 5 Furthernore, in the transponder of the
present invention, the pair of base materials are
porous or have a fibrous structure. Wth this
configuration, since the thickness of the antenna
sheet can be absorbed by thg base materials which are
porous or have a fibrous structure, a flatter

the traasysypdedierludenthb entemmishaet, itrbedomdOpdsQORTD YR 4 Bensponder
transponder of the present invention is applied in a

whidatcan padvehEredMab of e RAnEAM 841, ahy %iéh%cﬁ#gwgplyrgﬁﬁable data

exanpl e, a card-shaped conmuter pass W
: ' .. the antenna sheet including the
cmﬁﬁﬁg@aggkégggggﬁpﬁggggyage of the antenna coil of the
mo?ﬁta carrier with non-contact type |IC, thereby
reasing the 15 reliability of data comruni cation
and increasing productivity. [0026] When the
t r anBp8iegapregn tEh@axpﬂpes@mof theveetenoimversicapeifad dfbagn
inlay for a booklet or a book cover, such as, for
maigralsre porauhodidve bt fibhapaducdant i fi cation certificate
such as a passport or a pass book, the antenna sheet

| ncl Watbnbislchafdhlidh, G BE RERles?Br fiE Eﬁtléﬁgaesh%%ta%?xeqeype

antenna coil of the data carrier w non-con

absbibed tHAREBke il LAV alelior b diARLL L B, OF 2k

conmmuni cation and | ncreasing produic Qs strpciprsy  flatter
of usi a _conventional substrate nade froma

Um@ﬁ@@#%p aé?F%mgﬁﬁPgﬁial with a | ow softening point

ch as PET-Gis that, when manufacturing a 25 product

thermal | am nation of the substrate, the w re-wound
antenna fixed on the 11 substrate noves in accordance
wi t hWaien thertrangpender ¢flthspresent frevestitysisrappléedine dats &9dén with
af fecting the data communi cation characteristics and

nonr@uast fypetilesucless, fdriekamle, 4 Bard GRbFAomnit&GSist H8ih 1C or an
substrate of the antenna sheet descri bed above i1Is

[00

7 eledt@nieshoney card, the antenna sheet including the inlet can prevent breakage of the

antenna coil of the data carrier with non-contact type IC, thereby increasing the
reliability of data communication and increasing productivity.
[0026]

When the transponder of the present invention is applied in an inlay for a
booklet or a book cover, such as, for example, a booklet-shaped identification certificate
such as a passport or a pass book, the antenna sheet including the inlay can prevent
breakage of the antenna coil of the data carrier with non-contact type IC, thereby
increasing the reliability of data communication and increasing productivity.
[0027]

A problem of using a conventional substrate made from a thermoplastic
material with a low softening point such as PET-G is that, when manufacturing a

product by thermal lamination of the substrate, the wire-wound antenna fixed on the
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from pol yet hyl ene napht hal ate or pol yet hyl ene
t er epht-hal ate, whereby the 5 heat-resistance
tenperature of the substrate can be increased in
conparison with that of conventionally used"
thernoplastic materials withla IOMIsoftening point
such as PET-G  Consequently, when, for ex
substrale feQVEs I #rgoHlapseowiiR ﬁoftﬁymt&tétdr#htw phihe ﬁlaltﬁtrg% e tg heat,
substrate, even if the substrate is subjected to heat,
affédtingaie feta poremenicedorf chamcpdrasitd aidzeddyingthd réliabilitng.
Therefore, the antenna coil can be prevented from

MOV fcdnfra@CEREARO§EskBteWr ikt drfidhnk lsR¥t @ésctibed above is formed
substrate, and reliability of data communi cation can

be |
frop Ul gRTe %aaht}%ﬁa?é%p@a%&ﬂ%t@hh‘a?ﬁ%%E&'%E“he
flexible substrate an antenna coA that i.s h that of
heg RHEERE AT BT F e PR AYPSEREEAB e Brreine WBH%HFOW \‘5"‘ ato
nodul e including an | C chip and is arranged on
cos@@pn@lb@se@t@tmeplﬁijlcygatgré'rét pith atlpytsoBerang goigt Slt“@élé PEL-G.
part of the IC nodule being forned on.the substrate,
Coaeduentlyrohieh efor excdnusie ngarmifadn@ing v grodund by thermal Jaadination of a
section, and a pair of base materials that pinch the

suBdita@d) @*aensﬂﬂ aftsuBéithtd ReubjectB® ehei, it i beGreveedicddrdie blagticizing
fixed to the antenna sheet , and the antenna sheet

- anfl ?fg@\gn nl';%%é&% e ah%ﬁn%@dlmdﬁaoe p?@\fe'h’teﬁrfrd?lfl mdof¥hgl i accordance

ect o e Invention [0029] According
o P S T AR TR B R
manuf acture a product it is possible to provide an
[08%%lenna sheet, a transponder, and a bookl et that can
make t he product thin. 7S 12 BRI EF DESCRI PTI ON OF THE
DRAWABS kI§t@d 8t preseqt inventiqnsinglugssan apicaps sfechinchdingma
sheet according to a first enbodi nent of the present
fldxtible Rtibstrate, and an antenna coil that is connected to a terminal section of an
external IC module including an IC chip and is arranged on the substrate, a storing
section that stores at least a part of the IC module being formed on the substrate, an IC
module including an IC chip and a terminal section, and a pair of base materials that

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

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

Effect of the Invention
[0029]

According to the present invention, when using a flexible base material such as
paper to pinch an IC module and rnanufacturo a product, it is possible to provide an

antenna sheet, a transponder, and a booklet that can make the product thin.
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5 FIG | Bis a bottomview of an antenna sheet.
according to a first enbodi nent of the present
invention. FIG 2A is a cross-sectional view of a
connection section of a junper wire and an antenna
circuit of the antenna sheetl2according to the first
enbodi nent of the present _inventiqn. 10 FIG2B is a
cross-secti oﬁgﬂE@Pp%C&IPEI%megﬁtﬁ &dNGh of a
junper wire and an antenna circuit of the antenna
[00SAket according to the first embodi ment of the present
invention. FIG3A is a plan view of an I C nodul e
acCOFIE.Ng ik @ pldnevidw os bn enbedi skegttacedrdinghe afireegtodiment of
invention. 15 FIG 3B is a cross-sectional viewtaken

theHrORdt IEddnne A-A in a plan view of an [|C nodul e
ej%cordlfnng to the first enbodi nent of the present

i nventiqn.. Fl 4A.i s an enlarged plan,view of an. ..
1 et G A arreRaioh el Pl Hatney PRaREibeds = oy embodiment
resent invention. FIG 4B is a cross-sectional view

of thgpEeseat BHYRe |ine B-B' in an enlarged plan 20 view
of an inlet according to the first enbodi nent of the
pr esEHE. ZiAnig arsrdssisectioing visw of ¢ camnesiph sartippofa jumper wire and
cross-sectional view of a manufacturing nethod of an

an aegha aiecitrafititgantamblzRedt iat irdiagioothie festterdfodinhent pf 8 @Rdsent
invention. FIG 5B is an explanatory cross-sectional

invéh8¥p of a manufacturing nethod of an inlet according
to the first enbodi nent of the present invention. 25

FI G F@G' 2?3 21 c?@s%é%ﬁ%a%i%& ao\fif%Mctiaﬂ sé’acrt]ir{%g Rpg ﬁ\éﬁ?&?gvre and

and aninlet according ~second enbodi
on B & S SR AT 26 ouS BB it g GTpAe T of B present

. enbodi nrent of the present invention. FIG 7B is a plan
INNEPB@Rof an antenna sheet and an inlet according to the
- third .

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

the present invention.

FIG. 3B is a cross-sectional view taken along the line A—A’ in a plan view of an
IC module according to the first embodiment of the present invention.

FIG. 4Ais an enlarged plan view of an inlet according to the first embodiment
of the present invention.

FIG. 4B is a cross-sectional view taken along the line B-B’ in an enlarged plan
view of an inlet according to the first embodiment of the present invention.

FIG. 5A is an explanatory cross-sectional view of a manufacturing method of
an inlet according to the first embodiment of the present invention.

FIG. 5B is an explanatory cross-sectional view of a manufacturing method of
an inlet according to the first embodiment of the present invention.

FIG. 6 is an enlarged plan view of an antenna sheet and an inlet according to a
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5 enbodi nent of the present invention. FIG 7Cis a
pl an view of an antenna sheet and an inlet according
to the third enbodinment of the present invention.
FIG 8Ais a plan view of an inlay according to an
embodi ment of the present lhvention. 10 FIG8B is a
front vjew of an inlay according to the enbodi nent of
Sec?r}ﬁiee%?%é@ﬁ‘i‘t Ofitﬁwﬁf%mvem@- 9A i's an explanatory plan
vi ew of a manufacturing nethod of an antenna sheet
accdilthi My it oplaheiebbati antennacheet hrd pr g atcdrding ta & drird
FIG 9B is an explanatory plan view of a manufacturing

embudihes Fihepretdat inkentiddul e according to the enbodi nent
of the present invention. FIG 10 is an explanatory

| Pre . lan |
p arng;i. emi0f pgnwwnégﬁfaﬁé;ﬁa s?@e{t aﬂmméqcéo@élﬁg}ﬁ the third

according to the e ment o e present I nv

FIGI 1.s a perspective view of a schematic
emboSHPPY A RS %rﬁged’ﬁ "S’ﬁmé?rbct ronic passport according to
t he enbgei,rrent of the present invention. 20 FIG 12 is
a plHE (F éup Blnyigreelbanaitenss shech apd an Bret apcoading fmnthe third

sheet according to the enbodi nent of the present
embadyroenti ddithe priegnt i¥engora vi ew showi ng a bookl et which a

non-contact type information nediumaccording to a

f ourEIlE. 8Atod blmNievobf Ahiglagraeserting to it Binbodiniest dHithaphesht

to. . FIG14 is a view showing a nold of an IC inlet
inv&tiochhe 'same non-contact type 25 information nmedi um

14 FIG 15 is a cross-sectional view of the sane

Came B8R T2l o fkcol R, MIRELRECIREh R e

. of.the same I C inlet when manufacturing the sane
Ve ont act type i nformation medi um

FIG. 9A is an explanatory plan view of a manufacturing method of an antenna
sheet according to the embociiment of the present invention.

FIG. 9B is an explanatory plan view of a manufacturing method of an IC
module according to the embodiment of the present invention.

FIG. 10 is an explanatory plan view of a manufacturing method of an inlay
according to the embodiment of the present invention.

FIG. 11 is a perspective view of a schematic configuration of an electronic
passport according to the emquiment of the present invention.

FIG. 12 is a plan view of a deformation example of an antenna sheet according
to the embodiment of the present invention.

FIG. 13 is a view showing a booklet which a non-contact type information
medium according to a fourth embodiment of the present invention is attached to.

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

information medium.
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5 FIG 17 is a view show ng di nensi ons of each part of

the sane non-contact type information nediumin an

exanple. FIG 18A is a view showing an ICinlet a

nodi fication of a non-contact type information nmedi um

of the present invention. FIl& 18B is a view show ng

an 1C inlet a nodification of a non-contact type 10.

i nf of H&tliSdha feds-aeptienaliview pf besarhe noventtaanypRef@rarics

Symbols [0031] 1, 1A, 1B, IC ID Antenna sheet 1 15
megdiBubidachad o the Amheboakladiol. 7 Opening 8, 9 Antenna

-connecting | ands (Connection sections) 12, 13,

Rei nfTE. qisnga Pt & ' i b QR 018 Slit.

ol o dop ™ 15C, AEGmES BUBLRS B REsaREIS PRIl rdBuBbune

the& . term.nnal section) 25 30 Inlet
elsz[%ﬁldr?P{aagp&?? llﬁ%{&l@g Hfﬁgflg?'i als 100 Electronic
passg]g%tl Si nl ay, ith cover, data carrier with
non- toAtAdt 2 v pgow@)g mepsions)of ARk plcthe $@me non-contact
type information medium in an example.

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

information medium of the present invention.

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

information medium of the present invention.

Reference Symbols

[0031]

1, 1A, 1B, 1C, 1D Antenna sheet 1

2 Substrate

4 Antenna coil

7 Opening

8,9 Antenna connecting lands (Cohnection sections)
12, 13, Reinforcing patterns (reinforcing sections)

18 Slit holes

19B, 19C, 19D Through holes

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

30 Inlet
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110, 110A Non-contact type information medium 112
Sheet 112A Through hole 113 Antenna coil 10 114 IC
chip 115 Porous base materials 116 Adhesive (chloride
ion-resistant layer) W, W, W, W Wdth L, L3, L4
Length 15 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON-
[ 0032] <First Enbodi nent> Subsequently, a first
40enbodi ment Irtdy t he invention wll be expl ai ned based on
20 the draw ngs. (Antenna Sheet) FIG 1A is a plan

41view of anB@é&triéﬁ@%?l heet | according to this
enbodi nent, an IBis a bottomview As shown in

IG IA t nt.enna sheetf 1 includes a flexible
10(§u bstrat e gﬁfg?%% Baﬁ‘sP%’i‘rﬁnEabS PVILCOYEY. datasarmias ivhitl ramecontact
napht hal ate (PEN) or pol yethyl ene 25 terephthal ate
tYP@F‘ET) The thickness of the substrate 2 is selected as
appropriate within 16 a range of, for exanple,
10k 8xi mat Bbekler.1®2 nm to approxi mately 0.10 nm An
antenna circuit 3 is formed on a surface of the

11GUb6Ar at € Ron{coRddltyddiafambgiimegiuneui t 3 is made by
perform ng etching and the like to pattern an 5

118l um num t&iR fil mformed on the surface of the

substrate 2, and is forned in a thin-film

112A Through hole

113 Antenna coil

114 IC chip

115 Porous base materials

116 Adhesive (chloride jon-resistant layer)
Wi, W2, W3, W4 Width

L,L3,L4 Length

BEST MODE FOR CARRYING OUT THE INVENTION

[0032]

<First Embodiment>

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

the drawings.

(Antenna Sheet)
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 2 formed from, for example, polyethylene naphthalate (PEN) or polyethylene

terephthalate (PET). The thickness of the substrate 2 is selected as appropriate within
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shape having a thickness of approximately 0.02 mmto
0.05 mm The antenna circuit 3 includes an antenna
coil 4 fornmed in a roughly rectangular spiral shape
that corresponds to the shape of the substrate 2. An
inside end of the antenna téil 4 expands in volune in
a roughly circular shape, formng a termnal 10

a ragge of. dar Sanmén Eppreximaiely O((Revhmtogiperaxanaelys). 1 ®fm.hean
antenna coil 4 are formed in roughly <circular arc

antgimapesuit Ba9B¥inedon astshabanfeelsibsahtet?he antenna coil 4
is led toward one corner of the substrate 2. A '

[ooBoughl y rectangul ar opening 7 is formed slightly to
the antenna coil 4 side of one 15 corner of the

sub Th peni 7 can store a part of anlC

modu %aaté‘g%’?%ichr%‘g“ B Bp ket formiteg giFhing 28 theiliks te pattern an
psan sﬁgrgla art of the IC nodule is here described as
aluppapum,thip, Bl fermed pnhe sysfage pEthegubstrais 2 sandvefamed rea thin-film

i nvention. For exanple, instead of providing an
shap,batiipg)a thiclkress efiapsroximately,0.02 mac &s6.08 ambe provi ded

as a storing section, wth part of the IC nodul e

bei nihecntmmernitatied iichudel bib antef@5Eoi] 4 PoriRARRL FiRAIf O
using a 20 recess, an openi ng obtains a deeper “storing

| rectaf@ilarQspiral $HApOtHaecSRABGh: P8 tl%t ﬂ%]ll)epgf ﬁl@?lsllﬂsg te{%glﬂneinside end

and can therefore i ncrease the anar i

T side e 6.0f, the antenna coil,
of L AR e Cxrhnde oAb olPfy Bidltat HEpBdbrape adomnal

: t d ide 7a of t [ 7,..and |
e VRl B U R sOmetsh At B iRl § (ctommed in myehiy

.. section) which is forned al ong the side 7a. The

CHQHEFéﬁﬁQa%§-connecting land 8 is a roughly rectangul ar
term nal section fornmed by increasing the 17 wdth W

[0034] t he antenna coil 4. .[0035] An antenna connecti ng
land 9 (connecting section) is formed on one side 7b

oppdsi ogsidhend b d€ thEantdini bl 9PERH AGwLd\WhE ESmENGE Lhe substrate
1S

antenna connecting land 8 is forned. 5 Awre

2. omsougdlyiretbngllr PRARBNASs fRinkd 41igRNfiol e SRBREIAY L of one

t he antenna connecti ng

, corner of the substrate 2. The opening 7 can store a part of an IC module explained

later. While a storing section that can store a part of the IC module is here described as
being the opening 7, this is not limitative of the invention. For example, instead of
providing an opening in the substrate 2, a recess can be provided as a storing section,

with part of the IC module being accommodated in this recess. In comparison to using a

recess, an opening obtains a deeper storing section with more space for storing the IC

module, and can the_refore increase the planarity of the antenna sheet 1.

The outside end 6 of the antenna coil 4 that is led toward one corner of the
substrate 2 is 1ed toward one side 7a of the opening 7, and is connected to an antenna
connecting land 8 (connecting section) which is formed along the side 7a. ’Irhe antenna

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



10

15

20

3]
(9,

l and 9 fornmed opposing the antenna connecting | and 8.
In a manner simlar to the opposing antenna
connecting land 8, the antenna connecting land 9 is
formed in a roughly rectangul ar shape al ong the side
7b of the opening 7 by incrddsing the wwdth W of the
.wre 10. One end of the wire 10 connects to the

W“ﬁ%?@hﬁ%“é@ﬁﬁé%%?%b4land 9, 10 and anot her end side
increases in volume in a roughly circular shape to

[00Bdf m a ternminal section 11. [0036] As shown in FIG 1
B, reinforcing patterns 12 and 13 (reinforcing

sect AfRsfenhd@dnneé@igNh 6 ?gingectﬁ@ LBHh) SORPRES bRGnd %gg b

8 and 9 are fornmed on a on “an opposite side
: . r nt.enng circuit 3 is forned, .in
opregir e 2030 LBl ok 1 2 WGP bl o e g B ¢ formed.
ant enna connecting | ands. 8 and 9. The reinforcing
AVBE f‘g}sr&“e fﬁ“é’%&‘e{%‘en&?‘ &oH & relfisicanpestoddn hel antenon speecting
caorresponding to the shapes of the antenna connecting
land {emngl eppgsios shernermrsonnactingdandd®.  tlhe neamhensimilar to the
connecting |lands 8 and 9 when viewed from above by,
oppfosmgemtamph eonret iy lagd 8nthe ahtenha kennebting 168d Qs fothed fid m
as used for the 20 antenna circuit 3, or by a simlar

roufiklyectangllGBde dynd e Side TbBMEE biBide! B ﬁ?ﬁe‘éﬁgg the width

patterns 12 and 13 I n correspondence W th
w2 GrHBWIRN OF ePrndRad Q% f8ki.on. 8 on th

face of an opf)]os?lt ghs,hlteggr{g@?ﬁg}tektgé%ﬁle\ﬁﬂ Fea f‘?@ecnngeland 9,

t L.Leuit 3 i.ncludi ng the antenna connectin

and Rl e Sk totsey P APl P 1058y s SheRgto form 4 terminal
congfction section 8 can he supported by both the
SeclPibstrate 2 and the 18 reinforcing patterns 12 and 13

formed on the rear side thereof, whereby the
[0086hnection section 8 can be reinforced. This

increases the flexural strength of the connection

sect Aspsh@yn iarfd Gec BB, rpinfareinig pattemk agandf3 (leRf@ain@RB&ions) that

coil 4 even when the section where a termnal section
reirdbreefthamtértaedidcen? ndb d 2ah8© £OTREL bRA fREY agnrbtpgome side

the antenna coil 5 4 are connected is subjecte
to th€ PRAWERd the%hfREna circuit 3 is formed, in correspondence with the formation
regions of the antenna connecting lands 8 and 9. The reinforcing patterns 12 and 13

are formed in rectangular shapes corresponding to the shapes of the antenna connecting

lands 8 and 9 along the outlines of the antenna cormecting 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.
[0037]

By thus forming the reinforcing patterns 12 and 13 in correspondence with the
formation regions of the connection section 8 on the face of an opposite side to the face
where the antenna circuit 3 including the antenna connecting land 8 of the substrate 2 is

formed, the connection section 8 can be supported by both the substrate 2 and the
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[0038] A junper wire 14 is formed on a face on the

opposite side to the face where the antenna circuit 3

of the substrate 2 is forned, and connects the

term nal section 5 of the antenna coil 4 to the

term nal section 11. The junper wire 14 is forned

using, for 10 exanple, a simlar nethod to that used
reirffarcirtgyeat@ntsddraad d 8 fomndd &h thBetds skiedBeredf, tvherebj, W®nnection

wire 14 are increased in volunme in a roughly circular

662D @ah Be A8 MARlincreREE HRTRxh -
Secterm %al esectl ons. 15 allrrlfg 16 of tﬁe%lstyn% %trﬂg%a%]egtr]%n

L R N A O SN .
f th 4 t I The t I
BRI SN LR T

term nal sections 5 and 11 of the antenna coil 4 are
4 ang|copnedtedisisybieeipdtsctepertedfexingr i n conductive sections
17, which are fornmed in a plurality of point-Iike
[0038apes in the formation regions of the term nal
sections 15 and 16. [0039] As shown in FIG 2A the

condyGhhpd wiectd @"foﬁﬂed&qﬁﬁfce%ﬁ@l@ Ogl%r %toq)‘xe Pact Where the
crinping process of applying press e to the term na

ant%%%tdugﬂlt].i%f(tﬁee{d% le 2%? otr}n%HBa}z?tco%ects the téé%lfrg)grﬁe(%\ff;l%é# the

the term sectll on ermna

t he ant uch. as_to. pinch th rom_ bot h
am%’f‘}fi‘ecéﬂ {iiaPefineLaneRig Tt ne TR Bea i 39 ahiormeR vavE gr
){SI cal .contact between the term nal sections 5 and
example, prsigar eiod tidakesed fer the Antsens qitswit 87 Soth brls of the
~ formed using a nethod other than the 25 connection by
juntrige wirei kpire tneprassbissvoliese i Heaghlywirenlanshaph enforinrterntital
2B, for exanple, 19 it is acceptable to forma

sectibol@inditd. e THeAerntinil seeriteisratags 16 e tHeGumped Wite 1 6@ieONS
of the termnal sections 5 and 15 (11 and 16), fill

proviiRd iR cOMepoRRine WA tNE 1dPmat SPRGNME bY fie RERE ﬁal stlichUCAhd the

as silver paste, and electrical 'y connect termna

[ 0]
ter@ﬁﬁ% g&ﬁﬁéﬁtl g)? rﬁr{e%ﬂﬂéae 12 h T %ec(tﬂvg - fr'%l% Igsecr%al Secnfﬁ lig]a.nd 16
of tthlg ?ur%ﬂet:rewnfgeel 1? and’ tlhe terminal sections 5 and 11 of the antenna coil 4 are

electrically connected together in conductive sections 17, which are formed in a
plurality of point-like shapes in the formation regions of the terminal sections 15 and 16.
[0039] |

As shown in FIG. 2A, the conduction section 17 is for example formed by a
crimping process of applying preésure to the terminal section 15 (terminal section 16) of
the jumper wire 14 and the terminal section 5 (terminal section 11) of the antenna coil 4
such as to pinch them from both sides, thereby breaking the substrate 2 and achieving
physical contact between the terminal sections 5 and 15 (11 and 16).

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

connection by the crimping process described above; as shown in FIG. 2B, for example,
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[0040] (I C Modul e) Subsequently, an I C nodule 20
connected to the antenna circuit 3 of the antenna
sheet 1 will be explained. 10 FIG 3A is a plan view of
an |'C nodul e 20 according to this enbodi nent, and
FIG 3B is a cross-sectional9view taken along the line
- A-A " of FI 3A. As shown in FIGS. 3A and 3B, the IC
it lsnft‘faiﬁtgbliéP gémfaoﬁhﬁ%@hﬁwéﬁﬂ 94 thabpReneirates the Formation r€gio ¢f the
22 nounted on the lead frame 21, and a sealing resin
termgiaak jeghorED antdalS Géahd 16, Hidl thertetigh 2 198 wi®0AkhdTH e paste
lead frame 21 is fornmed roughly in the shape of a

19 suehtaanidivee pukté,MnidtetecBUaN ConnetOBBE4EhiAA Lidaul .
shapes when vi ewed fron?above. The | ead #&%#g%%T%%%I“whon

16) o e - er-.t hr ead alL film
AR e L OB e i BB ihal P g T anienm
coifd! mand silver plating this film 20 The lead frane
21 includes a die pad 24 that securely supports the IC
mo?@ip 22, and an antenna land 25 (term nal section)
at is connected to an input/output pad of the IC
chip 22. [0042] The die pad 24 is slightly larger than
(IC Meduwgit er shape of the IC chip 22, and is 25 fixed to
the bottomof the I1C chip 22. A gap S is provided
bet viebsequinetlylae Iath@de ZnebnRbeted tbethaaﬁt@mhaci}c@@h&%e
e

el ectrically insulating themfrom each ot her.

anteib eRdda 1 v Ge 2Rplafhegonnect ed to the input/out put pad
of the I1C chip 52 by bonding wires 26 of, for

examgGe A | nee t tenna |l and. 25 is used
as a ter %Oin%lfl& lsa}é}:’% ?fo%rﬁlqgfm?‘ﬂuze ?@a?ﬁ? P& 10iyisiqmiodingent, and
CORE to.an.external circuit, it is formed 5
FIG E bELeR i t T eyl Gt i SR GHG 3.
directi o‘%,of t he | C nodul e 20.
As shown in FIGS. 3A and 3B, the IC module 20 is formed from a lead frame

21, an IC chip 22 mounted on the lead frame 21, and a sealing resin section 23 that seals

the IC chip 22.
[0041]

The lead frame 21_ is formed roughly in the shape of a rectangle with its corners

. rounded to circular arc shapes when viewed from above. The lead frame 21 is formed -

from, for example, a copper-thread metal film and the like made by weaving copper
thread into a film and silver plating this film.

The lead frame 21 includes a die pad 24 that securely supports the IC chip 22,
and an antenna land 25 (terminal section) that is connected to an input/output pad of the
IC chip 22.

[0042]
The die pad 24 is slightly larger than the outer shape of the IC chip 22, and is

fixed to the bottom of the IC chip 22. A gap Siis provided between the die pad 24 and
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[0043] The sealing resin section 23 is forned roughly
in the shape of a square with its corners rounded to
circul ar arc shapes when vi ewed from above. The
sealing resin section 23 is forned from for exanple,
a resin material such as epgxy resin, and covers 10
the 1C chip 22, the input/output pad of the IC chip
the 2@tenhdlant DHcHl evgyricatly essuBBing tieen fromnszelsbthen secti on

between the antenna | and 25 and the bonding w res 26,

et C. The@itenB8 MndS i§ BSiRcRE €3 1he inpd/olifpul }%dd' &t9hd It Bhib e by
gap S between the die pad 24 and the antenna |and 25,

o AL AR ot S gk ity

0.3 mMm, 15 also terned Transponder
terrginglgectiop f *&% &}&dairgi%hat ipgoriestet 19 EupitgmalinEts i rrnglsmed

the antenna land 25 of the IC nodule 20 to the
extendinghalang bisdeng diragtipm degt!s Lakgciorgfof thed Caneduind0.sheet

1, and thereby securing the IC nodule 20 to the
[00431t enna sheet 1, there is forned an inlet 30 20

t hat-i ncl udes the antenna sheet 1 and the |IC nodul e

- 20. m&arlﬂéﬂﬁsﬁ@sardﬁgzsﬁs el SoM LNAe SHG8LS & shifare wﬁh its

opened in a roughly square shape “corresponding to

corﬁ&?éélﬂﬂﬁﬁ ﬁ)sélﬁfu%?%{]cl &Q%%%heﬂﬂﬁe&éd Al O\Lear Estdl lrE!if?

ape o aling resin sec ) ena
to.store the r.ou re sha
Secegfa?$ e ﬁO@e@r FRRS e rfel S s Ep3) g, and covers
0045] 21 The pai r of antenn

theé@ﬁh&%% iR§ ma%%ltraﬂ aﬁ%O@hﬁﬂ%ww@& g5 0aiRg vatse SRSk er

on both sides of the opening 7 of the antenna sheet 1
connsctiameghtign beéteeenstherentasna land 25 anhthe posding hares £hats. tHe

width Wi of the antenna | and 25 of the I C nodule 20.
seabngd hegirl eotidh23 B fifedtifte tingapribetvesmibe diengdl 24rmd tBe anehna

9 of the antenna sheet 1 is
land 25, and extends across both of them. Here, the thickness T1 of the IC module 20
is, for example, approximately 0.3 mm.
[0044]
(Inlet (also termed Transponder))

As shown in FIGS. 4A and 4B, by electrically connecting the antenna land 25

of the IC module 20 to the antenna corxhebting lands 8 a.nd. 9 of the antenna sheet 1, and -
thereby securing the IC module 20 to the antenna sheet 1, there is formed an inlet 30

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

Here, the opening 7 of the antenna sheet 1 is opened in a roughly square shape

“corresponding to the sealing resin section 23, and slightly larger than the outer shape of

“the sealing resin section 23, enabling the opening 7 to store the roughly square-shaped

sealing resin section 23 of the 1C module 20.

[0045]
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| arger than the length L4 of overl appi ng sections of
the antenna land 25 of the IC nodule 20 and the
antenna connecting lands 8 and 9. In this enbodi nent,
the length L3 of the antenna connecting | ands 8 and 9
is roughly twice the I ength2lL4 of the overlapping
sections_of the antenna [and 25 and the antenna
connElg Vitih Wahelsthgpain af itennpeopnesisp ladp 8 @agd 8mrexidedan
operation of this enbodinment will be explained. \Wen
oppdsingieatle bth80ors battside s oFhE8periAg dnd thtBintenins wigee t iedbupidy the
repeated flexing, this applies a stress to the
sar®€sd boyli QMI? sRatlfahal teWaH wofdhe %te%ﬂaﬂx@ﬁ'@fjﬂ% §C %Q)dule
is connected to the antenna connecting | ands and
of the antenna sheet 1. At this tine, 15 since the
antenna coil 4 is fornmed by patterning of an al um num

thin_fi|lm th substrate 2, its flexibility is .
supeﬂide £ ek the ot srﬂ@éﬁ%?ﬁtﬁnsﬁ%d%ﬁp Ared theogntenng shesy 1 is

winding a wire, and stress |s prevented from

' larwﬁhaéhtbp gyl af %Vﬁélé]’}?m% sgseiops of theanptginagardS ahthedha

coil 4 fromalum numin this manner can achi eve a
mddajed( andabd aritbran cohwstting iands draat Ber Inmbissdmbcgliraéntathe length
copper, to formthe antenna coil 4. 20 Furthernore,

L3WTeRE dridéraREnidi@n@RheNs and 9 MReEhiRgwicarit Bngh 114N the
antenna coil 4 and the ant enna |and 25 of the IC

) [
B e e
b ;ned t oget her. [0047] The VVI dth WB of the antenna
L connecting | ands 8 and 9 of the antenna coil 4 25

conn ed to the antenna l.and, 25 of t e | C le 20
s é&ésqqa?rﬁlara&wrﬁtm@?mlamo entz‘zﬂ St b
antenna coil 4, so that it is roughly the same as, or
sl i giYhen theritl¢ta0 shewm in FiGie 4 apdi¢ sebJth%toanp@mdaﬂexmg,
| and 25. This can disperse the stress in the width W
thid iapeodsiacatressan dhqoseetienwhért ther omenne hanarXSredthal module 20 is
Furthernore, the antenna connecting |ands 8 and 9 can
colfectednBeled Aderla @Bhekbhity RNEY § end\W f the@htehhestBE ENNAEE this time,
land 25 in the 5 width W direction, and the antenna

sifkRMELHEDE cbARAS fRmBA By BattRRing @1 b ki ARR BEA B dhe

substrate 2, its flexibility is superior to that of a conventional antenna coil formed by

- winding a wire, and stress is prevented from concentrating in specific points.

Forming the antenna coil 4 from aluminum in this manner can achieve a 1ower
cost than when using another metal, such as copper, to form the antenna coil 4.
Furthermore, when joining the antenna connecting land 8 of the antenna cqil 4 and the
antenna land 25 of the IC module 20, optimizing the joining conditions enables them to

be alloyed or thermally fused, and firmly joined together.

[0047]

The width W3 of the antenna connécting lands 8 and 9 of the antenna coil 4

connected to the antenna land 25 of the IC module 20 is made larger than the widths W1
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to the antenna | and 25, enhancing the reliability of
the antenna coil 4 and the inlet 30. [0048] The

|l ength L3 of the antenna connecting |lands 8 and 9 of
the antenna sheet 1 is nade larger than the |ength L4
of the overl appi ng secti ons hetween the antenna | and
25 10 of the I1C nodule 20 d the antenna connecti ng

and ANTef BeARGnd cdiHs LORLATY IS rodggg{ L ?arﬁgbﬁsg glr grls %ﬂt"tléf stgar;-‘flgr than,

1
| ength L3 of the antenna con i ng
' as_ _Jlong.as_the length L4 of the
the{)‘\%er 2{34&%%%“&8??%]5%&%& WHH CAhTSDERSE A Blresa irithe SvidthdW3
d.the ant enna connecting lands 8 and 9. As a result,
el ang preyent difgory ppeeatatingad Prsthameore,aba ageirecoateding

as to be positioned roughly at the center of the
lanidg Siagd 9 aafi be lenmeetis abdngttheeritire andta A theCORRBE 141D 58

8 and 9 on the antenna coil 4 side. The edges 25e o

wittheV4 diveeiunanBihe a3RnePRRREMERNAN neyghly, with o
the centers of the antenna cgir%nectsicg(r)l%haf%ﬁc?gl{ghagyr%ic@mwed

o N8 R a0 2l AnfTRE P Sl pOTR bl £ L i heinlehoo.

[0(;4@3 sections where the antenna land 25 of the IC
nmodul e 20 is connected to the antenna connecting
4 are subjected to

I andi 8, and 9 ‘%&ht he ant enna coi l
repe P%Enﬁherle ne gpfanpafeasecting lads Srad Qrof drenantdrmadhédb 1 is
can be received roughly in the centers of the antenna

made, fgarithainthe kangth 184 efidie Overtippmewkctidns WBtwesn MRORitenna land 25
| arger. This can prevent concentration of stress in

of thedCamedin20 arai the 4nteamrconastting 84D RASY € Ry n thi
breakage of the antenna coil 4. 23 [0050] Iﬁémore’mthls

B OB 50k BB LI LIS o
lonfas WGBS G Re bt RS0 A R Bt RieehRet e Shad e
el Shing i@ MnaLE anb T AR5t it S50 b mntepmnlanadonre
corectedSuch as to be positioned roughly at the center of the insides of the ends of the

antenna connecting lands 8 and 9 on the antenna coil 4 side. The edges 25¢ of the

antenna land 25 consequently contact roughly with the centers of the antenna connecting

lands 8 and 9 whose width W3 is made larger than the widths W1 and W2 of the

antenna coil 4.
[0049]

Therefore, when the sections where the antenna land 25 of the IC module 20 is
connected to the antenna connecting lands 8 and 9 of the antenna coil 4 are subjected to
repeated flexing, the edg¢5-256 of the antep_na land 25 can be received roughly in the
centers of the antenna connecting lands 8 and 9 whose width WB is ﬁlade larg.er.' This
can prevent concentration of stress in the antermna coil 4, and can thereby prevent

breakage of the antenna coil 4.
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antenna coil 4. [0051] Reinforcing patterns 12 and 13
that reinforce the antenna connecting lands 8 and 9
are formed on a face of the substrate 2 that is on the
opposite side to the face 10 where the antenna circuit
3, in correspondence with the formation regions of the
antenna connecting lands 8 and 9. The antenna
[00sOnnecting |l ands 8 and 9 are thus supported by both
the substrate 2 and the reinforcing patterns 12 and 13

Ion | fnSaddfdn, Elﬁ@@the‘éﬁ%ﬁﬁé’o]glt@&d @1@%@%@% 8&%@% QIQ(%S 8 and 9

ands 8 and’ 9 can be reinforced or €,

t-he flex raI t he .ant.enna con ctl | and
are g0 G el BBl 2 ARHSR s SERPtng Hertel To
the antenna | and 25 of the | C npdul e 20 |s connect ed
themg (TS pisteRhicapisnB 8qihty Withsenallgvidihs W1 end Wefremimeaking
coil 4 are subjected to repeated flexing, breakage of
conttdme vatit tbe edges @am et thengtehambisd 85 andl @n paevdnbisreateggef te
the antenna coil 4, can be prevented. 20 [0053] Even
antédinatdoél substrate 2 breaks due to stress, for exanple,
the reinforcing patterns 12 and 13 can be nmade to
[oog@ptact the antenna connecting lands 8 and 9, whereby
they can assi st the antenna connecting |lands 8 and 9,

and N 0 m br eaki n
: oosﬁfﬁ§?f°15&§§ﬁ%e$?r%?€°al L fRbisitnis i AR sPdieeiRplgncs
of ,thi nt ca be manuf act ured
a?‘clczg F”ieef@f’f‘%‘?%/a gif rg?g’ﬁ”' SURETA 7e apiSCan the OBPRELtE Bide 19 toe fagen
conparison with a manufacturing process in which
whejertae apjgpRR GIFUE SRt woiekppngdencei widh thedommdtipnwegiems, of the antenna
productivity of the antenna sheet 1 can be noticeably
corimectirggkeds 8 8nd DO5ble antenna connecting lands 8 and 9 are thus supported by
both the substrate 2 and the reinforcing patterns 12 and 13 on its rear face, whereby the
antenna connecting lands 8 and 9 can be reinforced.
[0052]

Therefore, the flexural strength of the antenna co‘nnecting lands. 8 and 9 is
increased, and, when the sections where the antenna land 25 of the IC module 20 is
connected to the antenna éonnecting lands 8 and 9 of the antenna coil 4 are subjected to
repeated flexing, breakage of the antenna connecting lands 8 and 9, and breakage of the

antenna coil 4, can be prevented.

[0053]

Even if the substrate 2 breaks due to stress, for example, the reinforcing
patterns 12 and 13 can be made to contact the antenna connecting lands 8 and 9,
whereby they can assist the antenna connecting lands 8 and 9, and prevent the antenna
coil 4 from breaking.

[0054]
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(I'nl et Manufacturing Method) Subsequently, a nethod of
manuf acturing the inlet 30 by connecting the antenna
connecting lands 8 and 9 of the antenna sheet 1 to the
antenna land 25 of the IC nodule 20 will be

expl ai ned. 10 Wen connecting the antenna connecting
lands 8 and 9 of the antenna sheet 1 to the antenna

| andF@Sharmoted) einté3henldu! f@nPihteran cdNAWT thih emb&BmehAc A E
4B, the sealing resin section 23 of the |IC nodule 20

mah8fas le Rt denen 0 ] a; . .
B D R B Bl O R with o
nect | l.ands .8 .and 9 in.such a .manner, that the
maf RGP St Pesghe Rifdnd o moped Rt oe
antenna%tj gnd 25 agd t he antenna_connecting | ands 8
Progrefi gty o tae eyrRzisesd d 989 bemeticeabbniprieasefesi st ance

wel di ng or- laser welding. As shown in FIG 5A, in
[005é&i st ance wel ding, a pair of welding electrodes 31

and 32 are separated and nmade to contact in the wdth
(Inldd Minuéactiring Méthodle ant enna | and 25 of the 20 IC

nodul e 20. A pressure of approximtely 5N mm2 to

70N/ ga@seq@emypméﬁweman@ﬂapﬁm g%tigieg%&g%%cggthe

then appl'ied from wel di ng el ect e ween

36BN A%, LSS, SRR IR A e

5 . .and preferably approxi mtely 20N mR2, is
moﬁﬁg%ﬂ]ﬂeowg’é@ﬂ' of the welding el ectrodes 31 and 32.
The coupling can _be nmade 25 nore reliable by welding
at miyhenspenesHpg the aptenng ogrEreptinghiands § ared Qpbihe apieass sheet 1
is being applied, a welding current | is fed from one
to theladienga khé 26 pbthe I8 mddul¢ P astshewn UeFIGNgAehd B, daasealing
32. A voltage is applied between the welding

resitl ecticwd®sf B I@ntbdaR F00ik stordd MRhObpARTY P¥f BB ble¥nDstet 1,
ms to 10.0 ns, such 5 that the welding current I

and e ARREina (88 28X PE0nEote ARPHOXhIRALLANSARA 14:Rs%00R 9 in such a

Omal

an

manner that they face each other.
[0056]
The connection between the antenna land 25 and the antenna connecting lands

8 and 9 is accomplished by, for example, resistance welding or laser welding. As

‘shown in FIG. 54, in resistance welding, a pair of welding electrodes 31 and 32 are

separated and made to contact in the width W4 direction of the antenna land 25 of the
IC module 20. A pressure of approximately SN/mm? to 70N/mm?, and preferably
approximately 40N/mm?, is then applied_ from welding electrodes 31 and 32 between the
antenna land 25 and the antenna connecting land.8. Thét is, a pressure of
approximately 2.5N/mm? to 35N/mm?, and preferably approximately 20N/mm?, is
applied from each of the welding electrodes 31 and 32.  The coupling can be made

more reliable by welding at multiple spots.
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- Consequently, current | supplied fromthe wel ding
el ectrode 31 enters the antenna connecting |and 8
fromthe antenna | and 25, and enters the antenna | and
25 fromthe antenna connecting land 8 at the point
where the other welding eIeg#rode 32 makes contact.
At this time, heat is generated at the interface

[006&t ween the antenna |l and 25 10 and t he antenna
connecting land 8 in the section where the wel ding

el ectypdes .ake contact. [0058] Due to the
heat gener aa}éa/é‘g%s%ﬁ? lssn[;%mge%ppﬁg 2 velding cumpntd 15 &idddfras one
nt,enn onnect.ing |l and 8 are wel ded and
weld @g‘gro@ﬁ? ﬁ%ﬁ‘ﬁéﬁﬁw peClegtrrdectdy jAoyaliagg ist dppited Between
h to%gther. Moreover, by reversing the direction of the
the @ glegiiedes At and 32 foriastipo sSariprexitmitel PE.HIrY® 1.0 ms, such
wel | - bal anced j oi nt between the antenna | and 25 and

that the weldiegaarano hbeohiesor kaghl abrdxiatsR ol T e
the wel ding el ectrodes 31 and é%bﬁgheac§ﬁ¥2%?§6ppgthe.

Consol g, cupeSBIpBlid PR 68 theRd Ligation tinme
are adj ust ed inE}?he manner 3@&@%@8@?@8@5{5 tk‘xﬁgntenna
conh@tiHoNSh LORGI ; optim zed, enabling the
ant efmna ZOg#ghggggggﬂgufﬁ%aﬁ%?@ﬁﬁ C oA rad)2t e the
. d,gr . thermally fused, and firmy |oined
t :
antcre SPn e iRy Bla gt e e Oftier Bshineeletsadasarmates
?ntezga ] and 25 and the antenna connecting land 8 in
Contath  falriRis e Se3 inesperirslal the interfronbetvken deianteans Binahs
the antenna 25 land 25 and the antenna connecting
and théeptenngeeresstiog landifiis theeskbors whive tiewkiahMect®des 31 and 32
heati ng, and reduces in the wel ding energy of the
makgroogtaga connecting |and 8, which is nade from
al um num havi ng | ower wel ding tenperature than the

[008jt enna ] and 25. Scattering of the antenna connecting
| and 8 during wel ding can thereby be prevented, and a

st alphe th Q{e%a@&ﬂeg?edoa?mg &?gfacg, tilg (a)n6t91]ma land 25 and the antenna
connecting land 8 are welded and alloyed or thermally fused, thereby joining them
together; _Moreov'er, by reversing the direction of the welding 6urrent L, it is possible to
achieve a well-balanced joint between the antenna land 25 and the antenna connecting
land 8 at -the sections where the welding electrodes 31 and 32 made contact,

If the voltage, pressing force, and voltage application time are adjusted in the
manner described above, the joining conditions can be op.timized, enabling the antenna
land 25 and the antenna connecting land 8 to be alloyed or thermally fused, and firmly
Joined together.

[0059].

When pressure is applied between the antenna land 25 and the antenna

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

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

Subsequently, the antenna connecting |and 9 and the

antenna | and 25 are joined by welding, according to

the sane procedure as that of joining the antenna

connecting land 8 and the antenna | and 25. Thus, it

is possible to nanUfacture'aﬁ inlet 30 wherein the

nt en l,and. 2 10 the I C nodul e 20 and the
?ﬂée@&ﬁn &t Fﬁf{f Idigg gaergy ahie gnisnng ¢rangefingiaed 8hesth is

1 are welded at two points in the wwdth W direction.
mafgfemalmwinsrobayinglomeGwsRling tempesingt adnoehyvehteimadand 15.

is possible to arrange the pair of welding el ectrodes

Scatbriap @f 8i2 ahfenfa SGRREGALENIBANARg WRlditEcdrSRgt:
L.direction of the I(:§15 modul & 20, ﬂ%%ﬁ% ongyg?p$vanﬂt

':and/\@étﬂbl’égmﬁ (%gtbre%?ﬁ%&l contact the antenna connecting

8, make the ot her wel ding el ectrode 32
Ftact on a point on the antenna | and 25 where the
an enna | and 25 and the antenna connecting |land 8. are

%ﬂ& n ﬁhi case, the antenna |and 25 and the

ant entEcdH i’fﬁe‘i‘l&rfd’nBe"élPé lg9d Ssandrthel apgnnglphd/2 hgregoined
pressure of approximately 5Nm2 to 70N m?2,

by peldies, apoyding pr theisame @roced@blantiaRof joiniRDHehatewrs bid@cting
el ectrode 32.provided on the antenna |and 25. [0062] —

lan&8 aed dhreatdriyia 1k 152 t he above pressure is being
applied, a welding current | is fed fromone wel ding

el ecThede 15%305&‘816“6%29&@%&%\% ﬂﬂ&%O%ﬁ?élBQ}? a:ﬁennv\lzing 2égof

current, voltage, and appl |cat|on T e

the SETA &M i resistance 25 Id| ng
edescrl bee E% Eﬁtg% A]tngg Hi n§1 dI%E8 a“?r?z @H? pEFRnay s \Sheet 1 2¥e
ed from el ectrode 31 enters from
Wd?% aH%@%WgS ﬁ@%$%n84%gﬁﬁ“§- and enters the antenna
[00 d 25 fromthe antenna connecting land 8 at the
i nt where the other welding electrode 32 nakes
contact At this time, heat is generated at the

i nt ef$ shombaiGeTB tih ecsistanen maldizm dt is Pbssitilel td Aren@e tRMAR of
connecting land 8 in the section where the other

- weldimlgdilenrodéseXit araid®? in a32paraice snapaetiache 1eﬂ@tﬂme&ayect18§8f @k §C

wel ded and al | oyed or thermally fused, and JOIne
module 20, make one of the welding electrodes 31 contact the antenna connectmg land

8, and make the other welding electrode 32 contact on a point on the antenna land 25

- where the antenna land 25 and the antenna connecting land 8 are joined. In this case,

the antenna land 25 and the antenna connecting land 8 are pressured by applying a
pressure of approximately SN/mm? to 70N/mm?, preferably approximately 40N/mm?, to
the welding electrode 32 provided on the antenna land 25.

[0062]

- Subsequently, while the above pressure is being applied, a welding current I is

fed from one welding electrode 31 to the other welding electrode 32. The current,

_voltage, and application time of the welding current I are the same as in the resistance

welding described in FIG. 5A. At this time, the current I supplied from the welding
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[0063] If the pressure at the tinme of welding the
antenna connecting land 8 is relatively high in
conmparison with the antenna | and 25, the contact

resi stance of the welded section on the antenna
connecting | and 8 side becojes relatively |ow
Consequently, 10 the resistance heating of the wel-ded

cle@REE 30 6 tBOLRENA ERRERE 143d 4, @H(ﬂj exﬁeﬁ'tpeearﬁéﬁla 188 25
rel atively reduced in conparison with that on the

frorﬁ%@ﬂﬁ@rﬂa%%ﬂ%&glﬁg ?e[}ﬂ Stﬂ%h nx?o%{xts&fl?é}g 0& v'vegtgn% gk;d%%@e 32

energy on enna con i ng
reduced. Thi can revent ntenn connecting | and
males copiagh, dhis tigps b Hes %eéﬁﬁﬁla-ﬁ%aﬁ‘ SheanicRizee b %twe?reilhﬁtapvém/land
| ow i n conparison wth the antenna Iand 25,. from :
25 apdbe antenip unEdigedetdl mghe 18tian avhezernthe otfiee wel dingstledstode
joint, whereby the joining reliability and data
32 makesicentace Wwibatebl ithiey are aoldeé and ell ®@d el ther@by fusddi@nd joined.
wel di ng el ectrodes 31 and 32 are then noved in the
[oogﬂrectlons of the wdths WB and W} of the antenna
connecting |and 8 and the antenna land 25, and a 20

S|n1 i.n. themb di_ng.
Ikﬁf Jf?éﬁgﬁx%dalt'ﬁg e 8{&8&18 thﬂé %tgn?nraecg{m%cﬁggg%n\ﬁn%ir%]gtlvely
dt hs VWB an | ar procedure

MngnO %%ﬂﬁ?wﬂkvﬁ %rﬁs et o S HG! Teanes oda vesd
antenna | and 25, the antenna connectlng land 9 and the

sectigh @hhg anisRRa oogingeting laath8 sidgibreamanyrelatively hop.t Hoonsagueatly,
plurality of points in the directions of their w dths

the ygistange heming/of thxaweldtpdisection ps thpositdnnh eotrectimnlahd Btsideecan
the inlet 30 wherein the antenna |and 25 of the IC

be mindutle rédicadth ¢drepaaidbe MtA g0 BA &led AMiehrla a2 B asdthe Jeddtance
the antenna sheet 1 are joined by welding at a

heaﬁhgmeidlﬁgfexﬁﬁggp&l 1Rk Sinfehnd éb%ngétfr%%xhcpg‘ Sidetad berewhdiahs THE

and W 5 As descri bed "above, when securing

cantpp&fehghgggféhﬁa g(QmE&ﬁghQﬂC?ﬁ{%‘hEl?h% gwddﬂ% temperature that is

relatively low in comparison with thé antenna land 25, from scattering during welding,
and can achieve a stable joint, whereby the jo.ining reliability and data carrier reliability
can be increased.
[0064]

The welding electrodes 31 and 32 are then moved in the directions of the
widths W3 and W4 of the antenna connecting land 8 and the antenna land 25, and a
similar procedure is employed to join them By welding at a plurality of points in the
directions of their widths W3 and W4,

U;sin'g a similar procedure as that when joining the antenna connecting land 8
and the antenna land 25, the antenna cnnnecting land 9 and the antenna land 25 are then
joined by welding them at a plurality of points in the directions of their widths W3 and

W4,
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opening 7 that can store the sealing resin section 23
of the 1C nodule 20 is fornmed in the antenna sheet 1,
wher eby the thickness of the sealing resin section 23
~of the 1C nodule 20 is absorbed into the opening 7 of
the substrate 2, enabling ti2€ inlet 30 to be nmade :
thiager“ 10 [Qg66] Fur t her nor e, b% arranging the pair
, e 1h ¢ Rseiblerto raguipttuge theaplet 30 wheyssy te ianienomlanhds of
antenna land 25 in the directions of the wi dths WB and
theWI rdodwe £0 end thezamtbrme colirregtin h mndng endi8 of eetin®oni ehdeh € are
antenna connecting |ands 8 and 9 by resistance
joined 6li weldirdy dtargerlifydifipoligs ArBa danidas oAk ivaYed WHa wa.
~when joining a conventional 15 w re-wound antenna coi
{Omging ul trasound wel ding and the like. Also, by
arranging the pair .of welding electrodes 31 and 32 in

separation.in the "length.L direction of the IC nodule
200 a5l Bbr e ching fisdlrBae1s 20 ol systrate 2, the
positioned on the antenna | and 25. Thi's enables the
OPSIRE: i Hapt Cathetorethe spabag resinesectpmPd of thedO mald720 igfermed in the .
connecting the antenna |and 25 to the antenna
antegmmnsheti hovHeaehythBthickohe, of theyseabihgliadn debeon 28 ofahe IC module
plurality of points in the wdth WB and width W

20 ¢4 4t3oibied fisto Alopdntiigli 60hé hes¥rhRPe EAMling HEnRAB I Be made
| and 25 and the antenna connecti ng Ianés 8 and 9 can’

thiRgerfi xed at -a plurality of points. This can increase
joining strength between the antenna 25 | and 25 of the
wdéﬁnndule 20 and the antenna connecting |lands 8 and 9
of “the antenna 29 sheet | with respect to fl exing.
[006ﬁ% y%en mg%din the antenna | and 25 and the
ant en 2 EB0Re OV iaGI$ AR e PRIt paiding gleqbedesid aafBRiima
connecting lands 8 and 9 which are filny and have an
sepaRioBelc antgnnrn lagd Y ingthe digettibod of thetwidtha W 2 amhWdatickction,
25, there is no constriction during connecting as
and welding the antenna land 25 to the antenna connecting lands 8 and 9 by resistance
welding, a larger joining area can be achieved than when joining a conventional

‘wire-wound antenna coil using ultrasound welding and the like.
Also, by arranging the pair of Welding electrodes 31 and 32 in separation in the
length L direction of the IC module 20, only the other welding electrode 32 need be

positioned on the antenna land 25. This enables the antenna land 25 to be made

smaller.
[0067]

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

land 25 of the IC module 20 and the antenna connecting lands 8 and 9 of the antenna
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there is in a conventional w re-wound antenna coil

Therefore, breakage of the antenna coil 4 can be

prevented. [0069] Furthernore, since the length L3 of

t he antenna connecting lands 8 and 9 is 10 | arger

than the length of the anteppa | and 25 extending in

the length L direction, the supporting area of the IC
sheetodeith rePeetrid flekimgsubstrate 2 that is supported by the-

antenna connecting lands 8 and 9 can be increased.
[00d81i s increases durability against stress, and can

prevent breakage of the antenna coil 4 even when

glsef(‘%‘gga?&kﬁ?gﬁxe%@nﬂ@ faﬁﬁ A3 anf %’rin@ Qoﬁx?é%ﬂﬁ% i n?%g gﬁ%%

| ernore, the reinforcing patter

. 13  are fornmed i.n for [ eqi ons, of the antenna .

singe iR BRIPRUC RO LI TG S A et PRI AYA BR R daged widih
of the antenna sheet 1 that is on the side opposite

W3t ase wyeddead e ghegréqnaa {an8 2anthermis nesAREE et aRduringfganetigg s
9 are fornmed. Consequently, heat during resistance

thexees th agowentioeal 2Gretwansivntanad coid. t heereforayboaakagegpf the antenna
patterns 12 and 13, and released to the outside. This

coil#Ban Bé poBited.Ne substrate 2 from overheating and
melting. Therefore, dirt can be prevented from

[Ooggjcking to the resistance wel di ng apparatus and the
product, and, in addition, decrease in the flexura

strepgth of the antenn e | _can_ be prevent .
0 7h ks, PRE T S0RR EP e tne anfeta RaREE b o
t he antenna_s t | descrjbed abpve, 30, br age. of
g e AT P FRUEHE 1 £ X BRC P hS ot 13 Ceeyopethe
prevented, increasing the reliability of data
supporRmireaey BadC modylefitranddhe pyhstratg 2itha is sigpported by the antenna
productivity of the inlet 30. It is therefore
copessndlaands § apd B vandee inheeasadl eflThBOntrhases dwabilies aguiresa ktagye, and
of the antenna coil 4 to be prevented, has high data
carC prewemti b edkia gasf thehrtediial dolly) eveRdvHeh gleximgpeRdmahd yitkyha

connecting lands 8 and 9.
[0070]

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

[0071]

Furthermore, since the inlet 30 includes the antenna sheet 1 described above,
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[0072] As described above, according to this

enbodi nent, it is possible to provide the antenna
sheet 1 that prevents breakage of the antenna coil 4,
increases reliability, and also increases
productivity. Moreover, by B®cluding this antenna

eet [ sible. 10 to provide the inlet 30
breﬁﬂ% og ﬁh%ﬁﬂé%ms FELZE@@ 1%@6@}%@%51@%50%% prgvangedpimcreasing
prevented, has increased reliability, and increased
theg elépdpilety iof d@@ compBmBRtiorsenbiuthEninortiasieg the productivity of the
Subsequently, referring to FIG IAto FIG 3B, FIG 4B
inl¢t@05B]t iat@rdfd:1@ pofsible to phoviRehOthie FOQHt ¥R Bl esHredkABe of the
present invention will be explained. An antenna Sheet

[ t t
B O e ek e R raﬁa%?“@fn? 3?@8
18 are formed in the antenna connecti ng | ands
pnﬁﬁ%ﬁgw Since the other features are simlar to those
the first enbodinent, |ike reference nunerals are
ngébended to like parts, and these are not
repetitiously explained. 20 [0074] As shown in FIG 6,
sl i tAngesssbacBabove aseandingdd thinemhediment ifrimponibhentyrogde the
l'ands 8 and 9 of the antenna sheet I A and extend
antedrarsjedtHethhtgneptentsitBeakiapeot the antefind dval 4 Miceees reliability, and
connecting lands 8 and 9. A plurality of the slit

alsé BlctsdsSoradir iV Ry. M otdd veBy WcHidthW8is aﬂteﬁﬁ&gﬂegrl Q{IS%DBESibIC

ant enna connecting |lands 8 and 9. The slit ho

to ;%ﬁg& BleTRA 5 2t anible? %'i'e(fk%%e thd'GntBGR02 (& %e %gecvta'at@? has

8 and are JOIne he antenna | an
of the antenna |land 25

mc?’eased rchﬁfg 'ﬁ.néldpd’érgasgg P{?{glgi']’ %isehol es 18. [0075] In

ggf antenna sheet 1 A formed in this manner, if the
0073} nt section between the 5 antenna connecti ng | ands
8 and 9 and the antenna land 25 is subjected to

<Seqorst Entpodiveenthe

Subsequently, referring to FIG. 1A to FIG. 3B, FIG. 4B to 5B, and FIG. 6, a
second embodiment of the present invention will be explained. An antenna sheet 1A -
of this embodiment differs from the antenna sheet 1 described in the first embodiment in
that slit holes 18 are formed in the antenna connecting lands 8 and 9.  Since the other
features are similar to those of the first embodiment, like reference numerals are
appended to like parts, and these are not repetitiously explained.

[0074]

As shown in FIG. 6, slit holes 18 are provided in the antenna connecting lands 8
and 9 of the antenna sheet 1A, and extend along the length L3 direction of the antenna
connecting lands 8 and 9. A plurality of the slit holes 18 are formed in the width W3
direction of the antenna connecting lands 8 and 9.  The slit holes 18 are formed such

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



i ke, and cracks occur in the width Wdirection due to

t he edges 25e of the antenna |land 25 making contact

with the antenna connecting | ands 8 and 9, when the

cracks reach the slit holes 18, there is

comuni cati on between the cgacks traveling in the

wdth Wdirection and the slit holes 18 extending in

- 1C pivelulegdiig the dd8e <o Seadttheoantermt dqupli 25care hethe HOdPleogr s Siitkbles
of the cracks in the width Wdirection.. [0076]

18 Therefore, the cracks can be prevented from crossing

~ the slit holes 18 and progressing in the wwdth W

wqngection of the antenna connecting lands 8 and 9, and.

reakage of the antenna coil 4 -can be prevented. 15

Furthernore, since a plurality of the slit holes 18 :

are P%‘Flﬁﬁ@eww et M frirpedyn féilsrraelmebn? B jeiRksestien hefeen the
connecting |lands 8 and 9, when a crack has progressed

antpAtPRneciin 2 dtds B-and Geand ithet anitesing 1481 256 ot tjested ol flextind and the
18 adj acent thereto can prevent further progression

likgyfand keckso@okin he®idth W Aectibhi dud tectHeed g Beof the antenna land
Subsequently, referring to FIG A to FIG 5B, and

25 Hal@ng odnta6t Witksthe datenda bdtinkttin EIRRQNE AR, \Qfenttﬁ@crgél&ir%%h the

invention will be explained. Antenna sheets 1B to
slitQfoles' 18} 0 ethnliRRlcafl - &8k w
: dé)secr [ beg in the ﬂcrast e %é{%eg]ﬁ{ala{?snéa{eﬁg?%% ﬁ’recml W W
. hol es- 19B t.0, 19D . are forned.in th bstrate 2. Since
cirgheTapADR R0 5F L SerEhdidns rpah i S¥ueE: Sorrinie
first enhodi nent, |ike reference nunerals are appended
Proggesgon omér%gﬂ%fhea‘(ﬂgtht\ﬁégéc%‘fne not repetitiously
exglained. [0078] As shown in FIG 7A, in the antenna
[00dRket 1 B, a roughly rectangular through hole 19B is
formed in a region of the substrate 2 where the
ant efinaefood, thedcracksan bé prenaded frbmaicksignid §lathekstiBand
substrate 2. As shown in FIG 7B, in the antenna sheet
prokrdssing in the width W direction of the antenna connecting lands 8 and 9, and
breakage of the antenna coil 4 can be prevented.

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

[0077]
<Third Embodiment>

Subsequently, referring to FIG. 1A to FIG. 5B, and FIG. 7A to FIG. 7C, a third
embodiment of the present invention will be explained. Antenna sheets 1B to 1D of
this embodiment differ from the antenna sheet 1 described in the first embodiment in

that through holes 19B to 19D are formed in the substrate 2.  Since the other features

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

plurality of roughly rectangul ar through holes 19C are
formed in the region of the substrate 2 where the
antenna coil 4 is not formed, the substrate 2 being
formed in a lattice shape. As shown in FIG 7C, in
the antenna sheet 1D, a plugality of roughly circular
through holes 19D are formed in rows in the region of
like pretss apbthesetaee otwhisstieiousle exglin@at enna coil 4 is not
formed. [0079] When.the through holes 19B to 19D are

[oof7grmed in this manner in the substrates 2 of the

antenna sheets 1B to 1D, it becones possible, when

bondi S teri.al expl ai n | at e to both

S| de’ég g‘%‘%’h@ F;@t 72’{?63 t@%%’é?@gls eettggi Br 0%553% BriRngwar thaeneh
hlnié rials %5 via.the through holes 19B to 19D. This
Olg anP Pt KRBT R Eeignishe substrae deviene Biciaatenns coilrd it he formed,

antenna sheets 1B to 1D. The through holes 19B to 19D
and proeatsethelsabdtiated. biAg sthpwofin FIGe7Bin drnmtashechét 18, 4 0

1D, make themlighter, and enable the quantity of

plurddityeof miughiy eettarfpolar threughinnéy BiRard fbohdddn HRINGRA: of the
[0080] 20 (Inlay) Subsequently, referring to FIG 8A

e Bl er . . . S ra. éin Q i
subBfiste Bl herSBe affinhdd@Va Aok %t{ﬂgwﬁ%? Leerﬂ §X p¥ gqrwgg ina

described in the above enbodi ne

_ CTTBe SpF 4
ol PRS0 Areaar R A e B EPan B! Bl el ety

. ir, of base erials 41 and 42 that pinch the inlet
circyfp g ROlCs ﬂ?‘%ﬁre@@@ ingP¥fein the regiereal the qubbstiataichwhere the
T2 by.pinching the inlet 30 between the 33 base
anteRIR&OilAl 18 natfodRe- 42 and joi ning theminto a single
i ece by lamnation. [0081] A porous base nmaterial, a

[Ooggbe material having a fibrous structure, or the like,
is used as the base materials 41 and 42. For exanpl e,

an i Waeh dteithguph hslts t9B td 10 B FofmheDinIRB ehtd bRl thd §ibstrates
- copolyester, PVC: vinyl chloride resin, etc.), or an

2 of 1h8 Uhfhh# hesi¥ rl‘Br@tl'D? it becomes possible, when bonding base materials
(explained later) to both sides of the antenna sheets 1B to 1D, to join the base materials
via the through holes 19B to 19D.  This can prevent peeling of the basé materials from

the antenna sheets 1B to 1D. The through holes 19B to 19D increase the flexibility of

the antenna sheets 1B to 1D, make them lightet, and enable the quantity of material used

for the substrate 2 to be reduced.
[0080]
(Inlay)

Subsequently, referring to FIG. 8A and FIG. 8B, an inlay 40 including the inlet
30 described in the above embodiment will be explained.

As shown in FIGS; 8A and 8B, an inléy 40 includes ihe inlet 30 described in
the above embodiment, and a pair of base materials 41 and 42 that pinch the inlet 30.

The inlay 40 is formed to a desired thickness T2 by pinching the inlet 30 betWeen the
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sheet (Teslin {Registered trademark}, a polyolefin
synthetic sheet manufactured by PPG Industries), or
Yupo {Regi stered trademark} a pol ypropyl ene synthetic
sheet manufactured by Yupo Corporation) is used.
[0082] 10 Since the inlay 48 includes the inlet 30
i ncludi ng the antenna sheet | described in the first
basgmpaetialeft and famhioemingtieheiato dsiagle pikRWSNEmb88kage
of the antenna coil 4, the reliability of data
[008omuni cation can be increased, and productivity can
be increased. Furthernore, the base materials 41 and

ot bl BB e o R e g S o B G e ke, i
and t he 5.- antenpa l.and 25 of the 1C nodul e 20.
usef e bate metials FoRE b e FOb RNl inmuating plgstiegilm (PET-G:

wher ei n breakage of the antenna coil 4 is prevented,
nongrystaiipe srrablesew ey Givihy! chloridbresin &tca), ooaminsuladig Sthetic

and high productivity. [0083] 20 Wien the inlet 30
sheehClesliti {Redistered miademark$heemilgolefn byntAddcwhb hiR fidaned gPPG

holes 19B to 19D, described in the third enbodi nent,
InduStri¢s)eer Viibo! {Re:gisidrad trd@mdrkea ha eriaks; 4. and 42

can be joined together via f%g ?ﬁ?)ug ﬁ%@ééuféga?o
mah@fetulddl 5y GHS CREEEASS) i joint strength of the inlet

30 to thbé, base d%ten Iléla%fj' and 42, and prevent
[mggfling of the base materials 41 and 42 fromthe inlet

. 25 [0084] 34 \When the base materials 41 and 42

are %.orc&gl, ggsl e(ii off, due to difference in the

j oi nPPEY ﬁé{ﬂ rclidss thedplet 30 Inphking the@ptenna shepb] desdribed
. together and the section where they were joined to
in thp &irst gmdpdigient, iheeantennatsheo licen prayeeirbrogkaghes (heehtenga ofil 4,

the base mterials 41 and 42. This can prevent
theurplaalti ity 0f detd comdivhiceibn oan i6f intfeesedNhayprdQuctit)an be

form ng the through holes 19B to 19D in the antenna

incedaeel  Furthéihdré,@hé Baskinfaterials 41 and 42 can reinforce the points of

connection between the antenna connecting lands 8 and 9 of the antenna sheet 1 and the

- antenna land 25 of the IC module 20.

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

[0083]

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

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

[0084]
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of the inlay 40 can be increased, the inlay 40 can be
made lighter, and the quantity of material used for

the substrate 2 of the antenna sheet | can be reduced.
[0085] (Method of Manufacturing the Inlay) 10
Subsequently, a nethod of meaufacturing the inlay 40

wll be explained. Firstly, the inlet 30 is pinched

bet wagientthebgsaimateialbdb enddit areifatcedpealed of2 dueddifference in
joined to them Wen the synthetic sheets nenti oned

thegbio sr@nehsugebe astibAhBASBeyWeRTjbed 1dbkih ,
inlet 30 is joined to the %ggé fateria sfﬁggéﬁﬁsﬂgnﬁ‘wmm

aap ' 5. arm ' net.h of ;appl.yi an
ey e e LG e B S Mo oG B BB el

: he ase ppterials 41 and 42 that contact the ant enna
mal gl AR A g Fr B 28 PRk gn e ey 40,

tengﬁr ture of, for_ exanple, aggpoxin&tely 70C to

140CBY[[o/uBs thesthiqyeh dales dPBdo 1PBrin dheaanpérma sEEA L, the flexibility
ethyl ene vinyl acetate resin)-based, EAA 20

of thetitlpy feambe yicransed; itht iolag@0ya® ibe mesle Mghlkased the quantity of
pol yest er - based, pol yuret hane-based, and the Iiie,

mat@ial bedusethe shbsiaea® opthe aRehyd SN cAPHESHY& C0at i ng,
an adhesi ve sheet that uses the resin used in the

[ookghesi ves mentioned above can be pinched between the
enna sheet 1 and the base materials 41 and 42. 25

an

; 7 n i t.he thernoplastic filmnmentioned

aﬂ%@%@gkgégFﬁghggggﬁﬁgggwials 41 and 42, the inlet 30 is
ng a thernnal

joinsd?to tQF basglgateria s 41 and 42 usi| €
| am NPy eR REtoa R menhiapisHae e b 00yl spplaingd.

pressure to themwhile heating themat a tenperature

t hat Fiastbe tgsnlend0 satinehet hetween e minofdasd muteeialh@s and 42, and
_ materials 41 and 42, e.g. 5 approximately 130C to
Joinedxe thefw. acconpl i sh reliable nelt-bonding, the

adhesi ve

When the synthetic sheets mentioned above are used as the base materials 41

and 42, the inlet 30 is joined to the base materials 41 and 42 using an adhesive
laminating method of applying an adhesive to the antenna sheet 1, or to the faces of the
base materials 41 and 42 that contact the antenna sheet 1, and joining them at a

relatively low temperature of, for example, approximately 70°C to 140°C.

[0086]

As the adhesive, for example, EVA (ethylene vinyl acetate resin)-based, EAA
(ethylene-acrylic acid copolymer resin)-based, polyester-based, polyurethane-based, and
the like, can be used.

Instead of applying an adhesive coating, an adhesive sheet that uses the resin
used in the adhesives mentioned above can be pinched between the antenna sheet 1 and
the base materials 41 and 42.

[0087]
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menti oned above can al so be used when enpl oying the
thermal |am nating method. [0088] After the inlet 30
is joined to the base naterials 41 and 42 to forma
single piece, the outer shape of this single piece is
shaped as desired. 10 Thus gshe inlay 40 shown in FIG
8A and FIG 8B can be manufactured. .[0089] Here, the
sof téhdrgsingetip elteaiaplastaf filnhmebace drabb ey dsahsbakt nadieliA241
-is approximately 100C to 150C for PET C, and

| and aEPth@)FﬁIB@(FiSSjoﬁQ(ptottﬁe 820G 4% a1P¥Cand f?us?ﬁ%sﬁmeﬁﬁgl 1hfinating

the first enbodi nent, the substrate e ant enna

f T Th tenl
melfOEEmey &?33%% ‘?%%ﬁm TBE SR b R pedoful hegine ﬁ%@ ate
softenln e. of PET is proxi mat el y
tempgyahurg @a 7%?66 %\F? Mg tGRperagre ﬁgtrhﬁégqea%%tﬁr@alﬁﬁi anq 42, e.g.
having a | ow softening point such as PET-G which was
apprezadattlyr139iBse t ' €s  iTn accomyBishireieble melt-bombing hisesdhesive
the heat-resistance tenperature of the substrate 2
mentianedabdvecae ake de uddl WRGpldgiag it thermal lanieqiddhaethas.e
materials 41 and 42 and the inlet 30 are heated to
[ooagproxinately 130C to 170C, the base materials 41 and
soften, whereas the substrate 2 of the antenna

S he%ﬁe} 0% Fet A9 o‘ql&ﬁo 31@1%9&: {r))lagenaﬂlﬁtan&% 9]2 lt@fﬂ}ﬁd' ?19

antenna she ase nmaterra

t ed d . d by .th 25 | am nati on,

Plec&v‘i‘ﬁ o e R S sl Gfroe & YLt e 2 of ¢ he
antenna sheet 1, the substrate 36 2 can be prevented
f r orhyp Heinkay A0shownin FiGoRAmgd FiHeSR £ay ke mamidaciwnednna

coil 4 can be prevented from noving in accordance

[0088]t h the flow of the substrate 2, and the reliability
of data communi cati on can be |ncreased. [0091] 5 Even
i f fHeee, shbsdftenirg tBmparatueadfile bascaxaesas of and 4 is

softeni ng tenperature such that
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.
[0090]
Accordingly, when the base materials 41 and 42 and the inlet 30 are heated to
approximately 130°C to 170°C, the base materials 41 and 42 soften, whereas the
substrate 2 of the antenna sheet 1 does not.  Thus, when the inlet 30 including the

antenna sheet 1 and the base materials 41 and 42 are laminated and joined by thermal

lamination, even if heat is applied to the substrate 2 of the antenna sheet 1, the substrate
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it is plasticized by the heat and flows, since the
antenna coil 4 is fornmed in a filmshape as described
above, in conparison with a conventional w re-wound
antenna coil, there is a larger contact area of the
antenna coil 4 with the subsfgate 2, whereby the flow
resi stance of the antenna coil 4 can be increased.

2 cneregfrevegtediffonh BlapReShPhEd HOWRIEY §RLredfle t
coil 4 fron1nov?ng accgrding tg thelfﬁgafggaﬁﬁéﬁﬂ%ﬁ4"mnbe

r&HBEUIRE i rlﬁ- j _ reliability.of data . ..
P communi cat | glnn% 8%%5?5[}}3% %@ﬁ%%ﬁgy omess-ub?t@é%%ﬁ?& the reliability
enna Sheet, Inlet, and Inlay) Subsequently, a
Of@%%ﬁ8gm$ﬁn%§§§9ﬁ}ﬁﬂﬁ%ﬁﬁﬁ%the antenna sheet 1, the
@ﬁjet 30, 15 and the inlay 40 descri bed above wll be
[0 rll ai ned. The follow ng explanation centers on a
mass- production nmethod, and will not explain other
st ep&verdithatubpsato iehedidtoin extdie oMBS SofRhRGUEHHQBure such that
met hod, publicly known manufacturing nethods can be
it i phticiz¢DBOBE hég 280 DWsi dindel iz Fendl LT 1% BB
are collectively fornmed on a 20 su S#Epépg?%rw(}g?ngﬁlmshape

as Wedchb&d %&'E,"’lhic{)%&%s{o&%i[ﬁ?g i:é)rﬂ/el[xt? anEnR, aoil, there is

i
sheets 1 arrange ereon i'n a Matrix.”
en.coll ectively patterned,

] in-filns are. ;
a 1ZRHD bl B th ol Coif 4 STngie sBSiaie Sevhrelor toatioon
re ion.l a. Ina simlar mailer to the antenna circuit
Tesy g]CE b Hhe apfepma coih? sarbe wictsrendei Alerehare.at inposdblana pSent
(see FIG 113) are collectively fornmed in each
theragiienag colh 4 fogh mevingacoordingdo theaiow afthe ofbstlae 3 dhétd RRove
25 sheet 50 in relation to the face where the antenna
thegelighility § dats chbmmmmdtatidd. [ 0094] Subsequently, termni nal
sections 5 and term nal sections 11 of the antenna
[00s@i| 4 of the antenna circuit 3 are collectively
connected to term nal sections,15 and 16 of the

(SRSl QARG S0 G HALP 5, 250

col | [ rovided.in the . formation regions | a.
The g%sgﬁlﬁeéﬁg,%erg téof of mass-producmg%e antenna sgleet 1, the inlet 30,

ns for gnt enna

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

As shown in FIG. 9A, aluminum thin films are collectively formed on a
substrate sheet 50 with a plurality of formation regions for antenna sheets 1 arranged
thereon in a matrix. The formed aluminum thin films are then collectively patterned,
and an antenna circuit 3 is formed in each formation region la. In a similar manner to
the antenna circuit 3, jumper wires 14 and reinforcing patterns 12 and 13 (see FIG. 1B)
are collectively formed in each formation region 1a on the rear face of the substrate

sheet 50 in relation to the face where the antenna circuit 3 is formed.
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1 that were collectively fornmed in the plurality of
formation regions | a on the substrate sheet 50 are
then cut and separated as individual antenna sheets 1.
Thus a large quantity of the antenna sheets 1 can be
col l ectively mass-produced, ,.and productivity of

manuf acturing the antenna sﬁgets 1 can be increased.

[00@ ][ 0095] The I C nodule 20 is nmass-produced in.

paraIIeI with the nmass- productlon of the antenna
- sheetg homn in FIG ead frames 21 are
col | ect i Suﬁ%ﬁ} Sreg ﬁeﬁtlcflﬁrsr?élg tﬁiﬁ“anléS‘Fttﬂﬁlé 12 @4 thsrangenna coil 4
of% tae60 where a plurality of formation regions
A0fegpa piEcuits} ﬁ‘fﬁ&all%?éwzb cqneeciadtaneeundl seationsl § bisd 16 6 the

chips 22 are then collectively nmounted on die ‘pads 24

junger s |1 dadOperings7 Rit stoming hige §e@lixﬁ@ie|sﬂrkeétﬁﬁis onSraac
and i nput/out put pads of the 1C ch ips 22 are

modolek 2@ tiewellyctBennasyiaed Bymb ansting, W ng LGR 10 HHE, RS REets
|

| ands 25 (see FIG 3B). Seallng resin sectiond
1 tHa@ WeRdcdRLHRE forSky f or mat i ° ons
The | C nodul g}ts ‘ HI ?‘e ?ﬁ Ofgcﬂfﬁ@a“ 9 afoéﬁﬁ%%qbétﬁate
hek£ f the 2 pe 60 are then cut and
Sesé%%@g?e qgégFH%PWEE ﬁsuf &P@@nQﬁweEUOOQG] Wi | e
theﬁ1 E)ang resi.n section 23 of each separated |IC
. nodule® SUEnE e the anteppe shpeth il san be ofllestivtly mass-produced,
grated antenna sheet 1, the antenna sheets 1 and
andtr-ﬁe Yot vithgmpeufactoring thej apienealshegtsrlesinPeanaease! di ng as
descri bed above. 25 Thus, the inlets 30 can be

[002%) | ectivel y nass-pr oduced, and their manufacturing 38
productivity can be increased. [0097] Subsequently, as

showhei IG fbdale 10is rBaslpodlcid % rﬁﬁalie?wtt O%aésﬁ;gfpg?q%g VW the

for inlays 40 are provided o ase-
antegh@eheetsl] and on a second base-material 5 sheet 72.
Inlets 30 are provided in each of the formation

regiang 443, fig tQ%eleadris rames 21 are collectively formed in formation
regions 20a on a metal tape 60 where a plurality of formation regions 20a for IC
modules 20 are arranged in a matrix. IC chips 22 are then collectively mounted on die
pads 24 of the lead frames 21 in the formation regions 20a, and input/outpuf pads of the
IC chips 22 are collectively connected by bonding wires td the antenna lands 25 (see
FIG. 3B). Sealing resin sections 23 are formed collectively in each of the formation
regions. The IC modules 20 collectively formed in the formation regions 20a of th-e
metal tape 60 are then cut and separated as individual IC modules 20.
[0096]

While the sealing resin section 23 of each separated IC module 20 is stored in

the opening 7 of each separated antenna sheet 1, tlie antenna sheets 1 and the IC
modules 20 are joined by resistance welding as described éboifé. |

Thus, the inlets 30 can be collectively mass-produced, and their manufacturing
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base-material sheet 71. The second base-nmaterial sheet
72 is then arranged on the inlets 30 such that the
formati on regi ons 40a of the first base-material sheet
71 and the formation regions 40a of the second
base-material sheet 72 overBgp. [0098] 10 As in the
nmet hod of manufacturing the inlay 40 descri bed above,

- produetivitypga bednceedsed. sheets 71 and 72 are joined to the

inlet 30 using a joining method that is suitable for
[000Fk material quality of the base-material sheet 71.
The inlays 40 forned collectively in the formation

r egi S’ﬁb%ecﬂgﬁtl% ra? isfﬁ{\g% iertG. arpqgl%ili\%e&ﬁo\gé%}gof%{: garlljsr ﬁ%ai 110%/

of inlays 4 oget her

eodondihvi dual L dinla 4Q. 15 In this manner, the inlays 40
mlda/g %b BLE %I8V1Id8% e éz']r?%‘}a%-glgﬁpag el47! alon sggcend base-material

Rlgi30 apaBEyiled)in sabad garforingtiomregiaine é0a of the first
passport 100 will be explained as one exanple of a 20
baseraaserizd shace 7 1.wi The seoondise-aiterial phect €2 id\Ges ioMed Bn the
FIG . 11, an electronic passport 100 includes the

inleits3 Gaguch Gha etschoihetbn RBRME4GSof thé fift %Qée-rﬁ&\éﬁfl-shé% g‘?\éﬁg the
material 43 is joined to one face of the 1nlay 1 an

forB@EHREiohH80 $ORE sCBUEhadd UH0N G passport
100. [8100] 25 V@en th% égégﬁﬂﬁﬁgéﬂ?épmﬁ,'is j oi ned .

[ooé® the inlay 40 in this manner, the external 39
appearance and texture of the wire 10 including the

i nl AQ, can,,b de simlar to a conventiona

pas g%solf’t he IRF@(?S oga PWBEPaPWémg Hieaiplay #0; deserihgd gboveethe

ant enpa sheet 1 described above, it is possible to
basespiargbsherts 7d| asd 7R e oinsdds ferinlel 80 using r ¢oininh meskag@at is

_of the antenna coil 4 can be prevented, and which has

sultphlg forrtht matsiial qualiof ofthe bascanmurarialehtdtan. FhaftkyRisgFormed

productivity.
collectively in the formation regions 40a are then cut as required, with a plurality of

She?_%&gf:qctur|ng productivity can be increased. [0099]

inlays 40 linked together or with separated individual inlays 40.

In this manner, the inlays 40 ce;n be collectively mass-produced, and their
manufacturing productivity can be increased.
[0099]
(Electronic Passport)

Subsequently, an electronic passport 100 will be explained as one example of a
data carrier with non-contact type IC.

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

becomes the front cover of the electronic passport 100.

- [0100]

When the cover material 43 is joined to the inlay 40 in this manner, the external
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[[0101] The present invention is not limted to the
enbodi nent described above. For exanple, the shape of
the antenna coil need not be rectangul ar. The nunber
of winds of the antenna coil 4 is also not limted to
t he enbodi ment described abd¥e. Wth 10 regard to the
material_ quality of the antenna circuit, it can be
apPRA RSt %@ﬁ?’éuk?ét ahg wire 4P frsiudipg ths talay AP Aembe wadhsiaglar to a
for exanple, gold, silver, or copper. Since the.
convertignabpassmut.i oAls@ Sinzk thdﬁelaly@()m:\duﬁes tRdaritennafshed Indederibed
from copper, when the antenna coil 4 is fornmed from

abo¢@APRMosiibie 16 ekt thoBlesRstit gagsgor@ﬁ 06 RBerBRR B e 6PIHe
4 and the term nal section 2 the IC wodule 50 can

| 'Vanté}ﬁla B n e %pé\;eﬁt%ds Hich J& Fh rejhg&'i f}a % Oﬁlam{)ﬁlggttlon

perfornance et ween’ The connectron sec
q g{l section 25. [0102] As shown in FIG 12,
mlngQBV’ F'5A%" M can be formed in the antenna sheet. 1.

After the inlet has. been pinched between the base

O18bk erial s and joined to them when 20 the base
materials are attenpted to be peeled fromthe inlet,

st r éB® wesenemvemttonss not lirhﬂecbmrtheaexabwd)mmtl\descrntieha.bove For
antenna sheet 1, whereby the antenna sheet 1 is cut

exatiplé)@hd $iRpe PRIhE @hRhhDES] Med ABLbd REtaAAIANNTNS H@l%berlof winds
breaks. Therefore, unauthorized nodification of

of tH@bRef@ crdﬂe‘f 1s"éﬂstohmo'f‘ HHm%&"EH ﬁ‘l@ten{b\ﬁg‘?nelnpd Ef'béﬂeabove With

prevented. .[O 5 When using an a |ve nater Ia

reg!irg tthl% Hattengl cLug §'tofttﬁ)e %-Rennaac%%ulé dLs er I %lnidéla ﬁk%? f ér}aﬁenal other

hesive can I'n a pr
h .t hat tg joi nt sieren t h, of the inlet and the
tha’Bﬁ i euch Py e . SHHiSFOF GPPRSBnsequent | y, when
the base materials are attenpted to be peeled from
t he $inFethe temiem semtion 3o i éheﬂg@o@d@ 20 grofienenadgrftamnepper,
sheet, cutting and breaki ng the antenna sheet.

Wha'l‘h'élﬁ@flmé} caihfis foonédfrdmSoppsj the catriectiorofectidres dithe antenna
carrier with non-contact type I C can be prevented.

coil 4 and the terminal section 25 of the IC module 20 can be formed from the same
metal, increasing the joint performance between the connection section 8 and the
terminal section 25.
[0102]

As shown in FIG. 12, perforations M can be formed in the antenna sheet 1.
After the inlet has been pinched between the base materials and joined to them, when
the base materials are attempted to be peeled from the inlet, stress concentrates in the
perforations M in the antenha sheet 1, whereby the antenna sheet 1 is cut along the
perforations M, and the antenna sheet 1 breaks. Therefore, unauthorized modification
of the dat’a carrier with non-contact type IC can be prevented. -

[0103]

When using an adhesive material to join the inlet to the base materials, the
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[0104] It is possible to formthe slit holes, which
extend in the length direction of the antenna
connecting land, in only one point in the width
direction. This can increase the connection area
bet ween the antenna connecﬂ@ng | and and the antenna
land. 10 [0105] The _ opening in the substrate of the
adhepyeetitreheatd HearreddermiredtRafrme Suchrthattheroverserength of the
position of the opening is not limted to that

- inletlmztthic thest matetidle is madrodinmemform FoCorseanpitly, whive thebesd ng

can be forned al ong one side of the substrate. The
mateiils b AempRdub e pagled omitthe Blkt] Andih Eni@RANItRYs ack8n the
'~ shape of the opening can be 15 forned freely in

antehhg 9h Ir}:‘;]&ﬁ}n 4,8 b%&ggj%h@&a@nt%a sH@etl CTH&QH)I@ u'ilglftﬁ&ized

store se naterial opéni rigs

ast .a part of th dulLe can b
modifPiti i fF B REE bohork s DTt e e et , at
roughly the sane position as the opening in the
018t enna sheet . Consequent |y, when pinching the inlet
bet ween the base 20 naterials, at |least a part of the
| C rodbossiklano bemsheslidoias, whieh batsed irathe lénath dipetiongsthe
wher eby the thickness of that section can be absorbed
antdiyia ichendetisgland} ierondl ene paird i the witthl dyectian DEhifB&eincrease
thin. Wen the antenna sheet 1 shown in FIG 4B is

the Phritcgsh heh vasReRHRAhfentd c&aéamorr%@add%é ae@%mg

Into a product, a storing section (an opening or
ﬁﬁess) having 25 roughly the sanme shape as the
enna | and 25 when vi ewed fron1above can be 41

provj.ded in the b mat e att d to the

bt ehfeohetiRg b fediitataiahs fueti o 2esC B pe St be

stored in this storing section. A storing section (an
FurdiseRpisgths positipe e%@é)opernwsm@t hwitghiothatdesenbad i egpe as

the sealing resin of the I1C chip 22 when viewed from
embisidmente afobexaprpde; itlreepeningtche b fosmedatoagioat side off éhe substrate.

attached to the opposite side to the 5 antenna | and 25

Thesértiiee I@nmbdtileeas aktorg in @si dpepihgt hThd haph bpt}%%peﬂlﬂg lRén be
stored in this storing

formed freely in accordance with the shape of the IC module to be stored in it.
[0106]

Base material openings for storing at least a part of the IC module can be
formed in the base materials that pinch the inlet, at roughly the same position as the
opening in the antenna sheet. Consequently, when pinching the inlet between the base
materials, at Jeast a part of the IC module can be stored in the base material openings,
whereby the thickness of that section can be absorbed by the base materials, and the
inlay can be made thin.

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

roughly the same shape as the antenna land 25 when viewed from above can be
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'section. Wth this configuration, when the antenna

sheet 1 is pinched between a pair of base materials

and made into a product, "the thickness of the product

can be reduced, and the antenna sheet 1 can be nore

reliably fixed by the pair ©f base materials. 10

[0107] The joint section between the antenna ‘
proyisiath &t thiefbgsd rap@rialrie be pbachad Enthg aptenta bind 26 isidenadlthe antenna

whi ch are joined by resistance wel ding, can be covered
lanid2f haiepostyredés ihis stotingtdodme r&sioningaselionien bpdetng dihd Rcess)

can increase the reliability, vibration resistance,

PR T Shari g SO OBICH L ik om

- abof{EREA bOFR AT BEHEANLE BANGRR AR IR IBIRLR e & e

rrre nconta

ype |
, e.inl of the vention can _also be
antarg%@gx%ﬁ 15 a@@ﬁwpﬁe@mgéﬁ BOTIIC SR P4 besiipigh in this storing
docunents and various types of electronically
secE®mf i rmabl e activity history docunents. 20 [0109] Wen
the inlet of the present invention is applied in, for
exanith,thia coafi ghritiome whetatha agtenha stieet ﬁi‘plﬁaﬁ:dlb@!we%ﬁta pair of
type 1C, such as a commuter pass with an IC or an

basen®féi A0k ARENtCAFddudt NBe HiEI8REPSRE BlodLOHaH ‘Bé Elfgﬂufcaﬁ and
inlet can prevent breakage of the antenna co

the‘%ﬁlﬁ'ﬁ]‘léI eleloﬁ§a°n %\4 tBredBlidrty ﬁ%&??f h(r?: frcﬂg'b‘ﬁsemﬁg%(algar d

S Increasing t dat a

Kn@ggnunlcatlon and increasing productivity. 42 [0110]
th Enbodi nent> A non-cont act type i nformation

ﬁﬁ;(herelnafter abbrevi ated as i nformation
rredl JPind SecioRibsgYees e suiRine KORMRSHAR A @ne theygstenna land of

present invention will 5 be explained based on the
thegnedmle gehich are joined by resistance welding, can be covered with epoxy resin,

urethane resin, and the like. This can increase the reliability, vibration resistance,
impact resistance, abrasion resistance, and the like, of the joint section.
[0108]

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

of electronically confirmable activity history documents.

-[0109]

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

increasing the reliability of data communication and increasing productivity.
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FIG 13 is a perspective view of a booklet 101

i ncluding an information nedium 110 of this

enbodi ment. The information medium 110 is affixed

whi | e being pinched between one of two cover nenbers

102, which constitute a froi@ cover and a Trear cover

of the booklet 101, and an i nner bondi ng sheet 103
[01%Hat is bonded to that 10 cover nember 102. A

plurality of text sheets 104 are bound between the
<Fourtbdimdueent>and t he rear cover, enabling the bookl et

101 to be used for various purposes such as a savings

pas wPaKconkstE tyie ri'ﬁi%l'rhé(tiontrﬁgdi%lﬁ{ Eﬂzﬁlahgﬁa%‘?éiﬁ%% 410 can

be attached to face of one o e cover nenbers 102

¢ | : : this case. the_.i.nformatjon . :

I g 4 et ¥ e S D SRR b SRR
of . the cover er 102 (the face where the cover

bee lﬁﬁléﬁéa e@?nttgg Hedngshe text sheets 104), rather than
toits outer face. This configuration can protect the
i nf &¢%el3i A PRESEEAVE ViEY 6F Dboakietd Ohanclodhg isindornation
agai nst the booklet 101. Alternatively, the

mediurh i fref thisemtediiment1 1 The atfobeatithtraehied 110 i0maxef whilebeing
pages 20 of the text sheets 104 of the booklet 101.

pinched bepwasPbee ofrwrdat @EmbaedoPasigcREodNfite § B8ht F%\'ﬁi a
104 is given a larger area than the ot her pages, an

h
rear Bl al et 1adsddkidn ab 1),:6}13 Sﬂ{ixﬁgr Ib ) ogfr?%@'fee{ & n@@tﬁg ﬁ?ﬁdfgqg that

ot her pages, enablin ion
e a,space far b e folded section. The
°°V%é‘i9{i§%ﬁrs}82't Al é’gﬁeg%g}biféa@eﬁfﬁ Bep eenghe frgpigpver
Pl stitching. 25 [0Q11]1] 43 FIG 14 is a view show ng
and Ine, rear COXET, SHAbling the booklet 10 tedve e for vatipespuperes sudras a
the informati on medium 110. The ICinlet 111 includes
saviggs passkpokt i ng sheet 112, an antenna coil 113 forned
on both sides of the sheet 112, and an IC chip 114
at t bohdatally, the irfosivamn Mddzum3 1) 041 B¢ 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.

Alternatively, the information medium 110 can be attached to one of the pages

of the text sheets 104 of the booklet 101. For example, a predetermined page of the

text sheets 104 is given a larger area than the other pages, and folded such that its area
becomes the same as the other pages, enabling the information medium 110 to be stored
in a space formed by the folded secti.o_n.. The folded éecﬂon is sealed ny a method such
as gluing or stitching.

[0111]
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Various types of resin such as polyethyl ene

terephthal ate (PET) can suitably be wused as the

material for the sheet 112. The antenna coil 113 is

formed by a method such as etching, wre bonding, or

printing, using a conductorg4guch as al um num or

silver. O these, alumnumis inexpensive, nmaking it

pr ef Cabf & avnew sbowsigtamblig ftand Clinletbnub&codstitngs 6 %ﬁh of the

The antenna coil 113 includes an antenna 1oop 11 3
inf@noYibAettdam 10me TiRA€ @fet hlelrﬁﬂfdgﬁﬁ?‘m‘glﬂhﬂmg]ﬁ%ﬁt ﬂag%r? ¢

0

junper wire 113B prOV|ded on anot her face

antdi} ot RS oy baPsikss SECLIL A ¥, €0 gfﬁgﬂmgnééﬂ,ed to

ant enna oop via a t r oug
thepﬁ% Lded in the sheet, or by a nethod such. as
g ?ﬁﬁ g. [0113] 15 The IC chip 114 is electrlcally
connected to the antenna coil 113 by welding or the
[0113)e, and attached to the sheet 112. This enables the
ICinlet 111 to transmt and receive data to/from an

ext eYaraius thepes of weaiti sngh depdlgethglone setapithalake(ABT)@an suitably be
non-contact manner. [0114] 20 FIG 15 is a

used bOBR-18Q6HAIgoRhe ¥he@W1 Pf. aThe S OMARbH 918 LBRILWA th,
attached to a booklet 101. The information ne uﬁ?gf8

et LT TRV LRI 0 P i e
oWy The I.Cinlet. 111 rous base materials
Of ?’%ﬁ are n&nﬁs HERPPRSIVE; Iﬁﬁlflag Hlpé §ra§i} WhenfOREIeRRE he e,
a%é?. % 25 I n nS|derat|on of a manufacturing step of
Ay HaCtieg,fosht | %f‘dmaﬁplii@ ingludge e pntpend lpen LA priowided on

porous base materials 115 shoul d preferably have
onetfpes ¢fgpe arienng qoyl 113 ,%E]Cﬁ Juimpat re 143D asevidedtoaranathee fige.
be obtained using a resin such as pol yet hyl ene,

Thepidygstopipipeewinedll §B iswikctribdlbyr dottect@bloyié Mitbardeneh 113A via

chloride, polystyrene, polyvinyl acetate, polyester,

a thesugh hodaongiova!) pividedGh theeshieBtS or B4 fRthod sﬁéheé}, crim l})mg

subj ected to a process 5 such as m xing w th porous
[oipgrticles such as silica, foamng by the addition of
ai'r during

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

[0114]

FIG 15isa cross—sectional view of an information medium 110 attached to a

booklet 101.  The information medium 110 is formed by using two sheet-like porous

“base materials 115 to pinch an IC inlet 111 from above and below. The IC inlet 111

and the porous base materials 115 are joined in a single piece by an adhesive 116.

[0115]

In consideration of a manufacturing step of the information medium 110
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kneadi ng, and stretching foll owed by punching. Since
this type of base material is comercially avail able
as resin sheet and synthetic paper in which print
suitability is given to an inkjet, an offset, and.
the like, these can be used44[0116] 10 Sinmilarly, the
‘adhesive 116 is preferably hot-nelting. Specifically,

desegihied delavs thepateus basermatariatuld Stshpeld podfetabBr iewp tidgibplasticity.

resin, such as an ethylene-vinyl acetate copolyner
Spe¢iEvA)y, hamedmartinytne-aediydd Gidcd £sHAROh YIBElvet
(EAA) - based, ethyl ene nBthyIlgiinﬁc aci%ﬁc%%g @ﬁ%r

L e K S i,

e 1 Q117 substance that js resistant to
acetdRr Bolyen Gt bR dRe S oW iRl &5 e nagectsiia a process
prevents the perneation of chloride ions. That is, the
such a3/ BExipg #ithipREqUS g idlaseueltitroiliiane foatie by s dddithicdai during
as a chloride ion-resistant |ayer, which covers the

knegding g seefiching fellovest byeplinohinghe SinCe this 8ipe b baiflaterial is
prevents the chloride ions fromcontacting the antenna

comibreially adsiBbletdieehdyhdet MeERhitegc I8ieetA 9«5&?1')?9@@ SHEBIRS s

corrosi on. Such an adhesive 116 can easi

givelb ahmageibin ek NBddt FROWELESEHML oS- | | nking agent

to an - based = aqueous "emul st on adhesi ve, or by

[Olﬂﬂing a gravure coater to apply an acrylic enulsion
adhesive and the |ike according to a predeterm ned

coatd. n hi.ckness, . [0118 25 To forma chloride

" onPBYHLY s sbagis Tl RFeRE dufesiiag. 5 Specinaly, adhesives
: (ﬁﬂdition to the 45 material quality, consideration
madg 1M ¥PEQPsiEpesiof dhermepleptic resinciunk ssaméthyleecvimgbcetate

formed by the adhesive 116. Tests were carried out to
copelymet VA eased | etthyilaresdtirylicetdepolynte SEA AYRjabid sthyr g6l

in the‘tests will be explained. [0119] 5 (Test
met]ﬁdmpi'}éﬁ)acid. copolymer (EMAA)-based, polyester-based, polyamide-based,
polyurethane-based, and olefin-based, can suitably be used.

[0117]

A substance that is resistant to chloride ions is mixed into the adhesive 116, and
prevents the pef’meation of chloride ions. That is, the layer that includes the adhesive
116 also functions as a chloride ion-resistant layer, which covers the antenna coil 113
formed on the IC inlet 111 and prevents the chloride ions from contacting the antenna
coil 113, thereby preventing deterioration such as corrosion. Such an adhesive 116 can

easily be obtained by adding an epoxy-based cross-linking -agent to an EAA-based

- aqueous emulsion adhesive, or by using a gravure coater to apply an acrylic emulsion

adhesive and the like according to a predetermined coating thickness, etc.’

[0118]

To form a chloride ion-resistant layer using the adhesive 1 16, in addition to the



Using a "TESLIN Sheet' (a product manufactured by PPG
I ndustry; thickness = 380 n) as porous base
materials, an I C inlet having an al um num ant enna coi
was pinched and affixed onto a sheet nmade from PET.

- As the adhesive, three typed5of conventional adhesives
wer e -used: an, 10 EMAA-based adhesive, an EMAA-based
m_ﬁ%?&lﬁ@%ﬁ@év - CORYASTATMAF aks9die\eiteadiedhe diakesssidf e lager formed
agent, and an acrylic-based adhesive 116; the coating
by thsiadhesbes B, arfistsartue tarvied quianiclaife sewelaBonsAi) BSween these.

These sanples were used in a salt water spray test

descMetheds beldawiheSesmhas b faigb$0 Created in which

each of the adhesives conplying with these 15
[o1¢gnditions was applied directly to the ICinlet

W thout pinching it between porous base naterials,

5 ' ngd t e sanples were used in a hydrochl oride test
(Tb%escgﬁﬁid bel ow. (Test 1: Salt Water Spray Test) A

sal t._wat er r test was conducted in conpliance with

| solpHpga 1Tg§%’3\¥§h@t (p pEAfuetomemifectaned by RPEdInidnsttyh) éhickness =

followi ng three stages. 20 A: No corrosi on what soever,
380gim)regy pareis wase massdriats, arIC it dlavieg ah QRingiAuANH A8 85T iye

performance. (Test 2: Hydrochloride Test) A uniquely

pinget and sffixed omed hsitket pedd PempE@ccording to the
following procedures. 25 (1) One drop of 2N

hvd - . h | e,
obt ek by et T e AR AN 3 G

10 EMAIA-8& : M gg_t ich was then covered from
abov egﬁ\t/iv?étd E&é\@ﬁ % 0 %é%d\g%hf YT CIYIng 2R §poxyrfased 2)
h.sanpl s the ut into, an 80C oven, and the
°r‘?$??rném%ga%ﬂ§%m€ 3 YR Bred afiesiv 1461 e ingshislmass o5d
Table 1. shows results obtained for each sanple in Test
additlvgr%laq{gg:ts were varied. These samples were used in a salt water spray test

described below.
Samples were also created in which each of the adhesives complying with these
15 conditions was applied directly to the IC inlet without pinching it between porous base
materials, and thgse 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. |
20  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.

25 (1) One drop of 2N hydrochloride (HC1) was dropped onto each sample, obtained by
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[0120] Table I Adhesive Coating Thickness Test 1 Test
2 EMAA-based thernopl astic adhesive 4 mC 1 mnute
EMAA- based t her nopl asti ¢ adhesive 8m C 2 mi nutes
EMAA- based t hernopl asti c adhesive 12 um B 4 m nutes
EMAA- based thernDpIastic ddhesive 4 mB 3 mnutes =

oxy- based crpss-lin ent 1% EMAA- based
FRAPYEST Rer ey @rﬁAnlit@ww%mse@emoemmased
[0 5% L Acrylic-based
%: Ve %vxth a fli] O?QE?%H'(E% II\;]éC? th ?ﬁ)B 3 ; y I S

Iastlc a m nutes Acrylic-based

| astic dhes nm nut es 0121] 10 As
éhg)%r\ﬁm%?n Plegedies PUURG = E%@n V. gd tgype gk egmar m—%@mm@um
n t onsistently good correlation. The
tomg{ﬁgng ﬁn?fmere joined using only an EMAA-based

ther I esive .i.n the conventi.onal menner -

coul ggglo?%ﬂ%‘}sélgsﬁlnssa¥ nedrfoéﬁ?Ch&ﬁ‘Pg]BP’I efyl and def fist t he
t water spray, even when the thickness of the

adhesi ve coating was increased. 15 [0122] 47 In

TeNirast, when an epoxy-based cross-linking agent is
added to the EMAA- based thernnplastic adhesi ve, the

ARRIRST Ve DeComes Teststants to-ghirori-de—ans
Durabi l ity was enhanced lby T Trc r§53|ng trgJ%%xturerkgz
ERBU- 8.8 mERRpERRAIRARSTY ¢ oSS~ nking ragent frute
Furt her nore, the acrylic-based adhesi ves had reat%?
ENTABLE By RS SaL t er—spraythapt e ;
EMAA- based adhesives, an Vtgﬁ/ere resistant to chl or| AR
EMMXS-based thermoplastic adhesive 12 um B 4 minutes
EMAA-based thermoplastic adhesive 4 um B 3 minutes
+ epoxy-based cross-linking agent 1%
EMAA -based thermoplastic adhesive 4 um A 10 minutes
+ epoxy-based cross-linking agent 5%
Acrylic-based thermoplastic adhesive 4 um B 3 minutes
Acrylic-based thermoplastic adhesive 8 um A | & minutes
1

[0121]

As shown in Table 1, the results of Test 1 and Test 2 indicated a consistent]v

-good correlation.  The samples that were joined using only an EMAA -based

thermoplastic adhesive in the conventional manner could not obtain sufficient durability
against the salt water spray, even when the thickness of the adhesive coatine was
increased.

[0122]
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Their chloride ion resistance was increased by making
the coating thicker. [0123] The above results indicate
that, by adjusting the mxture ratio of a substance 10
that is resistant to chloride ions, or by selecting an
adhesive nmade froma materi 4V that is resistant to
chloride ions and adjusting its coating thickness, it
i s pEs@BRY, Wherf sy gpoRy-bastdsregdinking. agentiis addad tb dyer
having a desired resistance to chloride ions. [0124] A
EMred frasedohemmnplestic bdiesivg, thh edhasfverbeadmhesnresiedhtttch@ide ions.
configured as 15 described above wll be expl ai ned.
Dufabilgy s eARarRBd BPRréasink tHel@ivitsre TRESofNe BAVIHLOY an
antenna loop 11 3A and a junper wire 113B On a sheet

L2 i chip 114 is connected the antenna coil 113
Crot}s’lo nlflﬁgﬁée;ﬁﬁ' ICinlet 111. Up to this point, the nethod

is sgmlar to.a conventional .nethod for manufacturing

an | BTheTe, s a6 P hpscdadipeives had xvatsr Awrbility agwiRssola

a good joint between the |Cinlet 111 and porous base
waigs bRIAY 4178 e EMAArbagseraiperirey, SF wire resirat tadRonde ious

away; in addition, a region of the sheet 112 that is
Th¢inehldede tva resistene avds dnpedsdB By immkingrthe edhting diickieng a

t hrough hol e 112A which penetrates in the thickness
[01dByection of the sheet 112. 48 The through hole 11 2A

can be suitably fornmed using a punching nol d.

Ther ¢f,05 g‘?éésﬁgil InRiGasRS, 5VEDudmhoMERiltSel S0 ﬁlrbl%‘témce

mass- produce ormng a great © nmany antenna col
.S | arge_sheet , punchi ng, enabl e r eat ny .
thap STl PRGBS 8 Bodrarraganten is
to achievipg a od.jqint with the porous base
restsrbq e ding: SRAGiSne ingbat e GGHRbHdS Raih t form a
preferably set such that the area of a cross-section
chl@mkhg)@orﬁgptpg,t layer having a desired resistance to chloride ions.

[0124]

A method of mémufacturing 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 wire 113B on a sheet 112.  An IC chip 114 is connected the antenna coil 113 to

form an IC inlet 111. Up to this point, the method is similar to a conventional method
for manufacturing an IC inlet.
[0125]

As shown in FIG. 16, to achieve a good joint between the IC inlet 111 and
porous base materials 115, the periphery of the sheet 112 is cut away; iﬁ addition, a
region of the sheet 112 that is inside the antenna loop 113A is removed, forming a

through hole 112A which penetrates in the thickness direction of the sheet 112.
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i ntersecting the thickness direction of the through
hol e 11 2A occupies 60% or nore of the region

encl osed within the innernost antenna of the antenna

| oop 113A. Wth 10 regard to the sane point, the area
of the sheet 112 is prefer y set at not less than 3%

and Q9 t por ous base
Hedhroyslangle 11 S8R HoBTIEBY pUISH Feithe pRahEmokach
of the two porous base materials 115 formed with a
Thedefeie; even igicazesisschoasawleat I( inletseane mdbepiodecetilify fahmbilg ahasat
been made resistant to chloride ions in the 15 manner
maiflesténtaediaboy einglElerck abes, puaetiggd endtids 4 fieatafiisintRigh holes
116 are arranged opposite the ICinlet 111, which is
ed and pressed by the porous base materi al s
tOb%%EQEB%%%Qbove and below. In this manner, a chloride
01# n-resi stant layer including the adhesi ve 116 is
rmed such as to cover the antenna coil 113. [0128]
20 \When the_porous base materials 115 are nmade from
t her WoBIreastq @ 3cBiSVINg 3 §0OH saift Witls theoreusdpage metsaialsathe size of
time as applying pressure, the porous base materials
the trbuglolidle hl 2 Aarschrefefabihnget suvbrtieds yhepared et crossseatidn orthogonally
recesses on the surface of the ICinlet 111 due to
intefrfvetihCthe hhipkreb4 diadudioh o€ tHei th@u gt Rolali$ oA becligiss 6006 or more of
porous base materials 115. As a result, an

the lragﬁ@a 6o wimeH MRk mba hidgnd dfahe Eﬁﬁ’m?arl@ @rmm With
f aces can be obt ai ned. 49 A conventi onal of

regMRANYHACL 3¢ 2. L{éa%%% Tl %@% egrefg? &teﬁnm&g thdh 3%

he a ove process can xecu

T RaPITha MR BoPoRBSo BT Eﬁiﬁ'ﬂwﬁ}ﬂ%a&g the

bet ween the front cover nenber 102 and the inner
[01 Bahding sheet 103, and, when these are all joined in
a single piece using an adhesive (not shown), the
bookPre fag@of ¢agh lofitheriyyo porus baseonatatialon Sréatinedmithte deaired
be obtai ned. The porous base materials 115 that
siz€Brohtet with anradhexinect] 6f widels haxfbet i sade taaistamt tOchloride 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.
[0128]

When the porous base materials 115 are made from thermoplastic resin, if heat
is applied at the same time as applying pressure, the porous base materials 115 soften

and deform, whereby projections and recesses on the surface of the IC inlet 111 due to

- the IC chip 114 and the like are absorbed by the porous base materials 115. As a result,

an information medium 110 having flat top and bottom faces can be obtained.
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25

medi um 110 have good cl ose attachnent to various types

of adhesive, and can therefore 10 be excellently

j oi ned without problenms, even when using a water-based
ermul si on adhesive and the |ike used in conventiona
bookl et joining. Furthernorep since the outer faces

of the information nmedium 110 are flatly formed

wi t hoGenYmgpedmehed efdanufetesses, 1T berdianl efeTle @R be used in
medi um 110 can be attached w thout spoiling the

theahoermatess aphiencanbec byl esigokh elarlfil. o g JL30)

Wien joining the cover nenbers 102 to the 1 nformation
[oipedi um 110, it is preferable to use a reaction curing
type adhesive with no vol une change. Wen a dry

curi e esi ve wi.th volune change is used, if a
par tﬂg?ﬁ(%(ﬂ]emiqﬁp ofénél?ﬁ' BFTRatR medive | @@S'pb@jr@dti?} pinshed
b and tilegkesses, the quantity of adhesive used wl|
VA B dRnf eoveR@enber eansiabe iner homdisgibiteet 1082 e, ivbhen these
greater volume reduction when drying, and thereare
are @H daigedhives ¥nglh piess using ah adippber(acthovs), SRObARI: AU e ixf(c‘l)uding
e

a partial collapse of cover nenbers 102 and the |
the wifbohatmnanédipmt1ne caebeshi@ined As the adhesive with no
vol une change, it is possible to use, for exanple, a

t WO-TH forfistRbe f¥REaRNAS 'aggélgsgiﬁlﬂg. eescgu\{eg?fg%é?)gg}se:ig%o%nation

curing type silicon-base esi ve,

i -.has adhesi ve, and the |ike.
me@/glﬁli 12%31{3%5 %%H @é&a%‘?dﬁg‘%“?ﬂ%ﬁn%%sw agbfﬁlvai ang qs@ therefore
be elg(%elgdnﬂsuc.h cgs 't?/A' based, EAA-Dbased, pol yester-based,

poryary e padd ?“‘%@W%@N%whsw@ag agraterdiasdd emiainad.
dCI t%ﬁf% ? hesives, fromthe viewoints of
adhgive e the {ike ysrd i GPRYSTIPRa) booklettanting e Ruytherniat - sildetihe
adhesive is nore preferable. 5 [0131] Using exanples,
outertfaces of greriaformatioreniedinmlll0 as fati o8 i Biburlfd;efi ol
enbodi ment wi Il be further explained. (Exanple€s)
recesses, the information medium 110 can be attached without spoiling the external
appearance of the booklet 101.

[0130]

When joining the cover members.102 to the information medium 110, it is
preferablé to use a reaction curing type adhesive with no volume change. When adry
curing type adhesive wifh volume change is used, if a part of the information medium
includes projections and recesses, the quantity of adhesive used will increase in the
recesses. As aresult, there is greater volume reduction when drying, and there are
cases where the external appearance is spoiled due to a partial collapse of cover
members 102 and the like which overlap the recesses.

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

adhesive, a one-part curing type urethane-based adhesive, and the like, Various types
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1. Creating an ICinlet 10 A PET sheet having a

t hi ckness of 38 mcroneters (gn) was used as the sheet
112. Al um num deposition and printing of a mask | ayer
havi ng the sanme shape as the antenna coil 113 were
performed on both faces of fde sheet 112, and pattern
etching was . used to forman antenna | oop 113A on one

~ of hohroeltaadtieavg campedso twi used,Ish3iBaoBVAhased, IBY A -bh @€ polly Bster-based, .'

H

addition, the antenna |loop 113A and the junper wre

polylakBBe based, pliyMeehahy biRdCad &Eﬁﬂbaﬁ:@jl B e ﬁm{e?%v%%,ﬁfgom the

was wel ded to the connection termnal section 0

: : e | G .17 shows di nensi ons of each
vie QAUERME Rk Sod Ui, R T DO e abra ' Bapore
The. outer periphery of the roughly square antenna | oop
prefpRable.i s 80 millineters (rm) x 48 mm and its inner
eri phery is 67 mm x 37 nun.- 20 Subsequently, a part
[Olgﬂ the sheet 112 that is inside the antenna | oop 113A
was punched away to forma through hole 112A having a
r oudghding egungies, fhapfermitiGbmeding 1 Randthe BAIKEAVO! of this
| eaving an outline that is 2 mmfromthe outer
emtRihehieriy veffuithe exgiainegna | oop 113A and the 1C chip
114, the sheet 112 that was further to the outside
(Exkiigesf hat was renoved by punching. The cross-sectional
area orthogonal to the -25 thickness direction of the
thr ough e, 112A thereby beconmes approximately 91 %
I dye tirgg%qgl%%i on inside the periphery of the antenna

| oop %éiA In this manner the ICinlet 111 was
pr odtiEEd sheg havipe ashicknessat Jhmicrpmetony, (yoy vBageed as the sheet
Materials 5 A Teslin sheet (a product manufactured by

112pp@ lpminyan dépesition hind et of 38Bagiipyerwasing siecsaate shhige as the
material for the porous base materials 115. An

anteadh eeil V&3 wolH gerfoededyn bothxXhdrg of tHeashtet) 2 WaidqatteRf etéhing was
sol ubl e epoxy curing agent with 20 parts by ‘wei ght of

usedto fortRh-aRRnesl 1R U I SRRl dA0DRDEMGIrE A o AL otfler
product manufactured by Chuo

face. In addition, the antenna loop 113A and the jumper wire 113B were joined by

caulking, and an IC chip 114 was welded to the connection terminal section of the

antenna coil 113.

FIG. 17 shows dimensions of each section of an information medium 110A in

this test.  The outer periphery of the roughly square antenna loop 113Ais 80

- millimeters (mm) x 48 mm, and its inner periphery is 67 mm x 37 mm.

Subsequently, a part of the sheet 112 that is inside the antenna loop 113A was
punched away to form a through hole 112A having a roughly square shape of 65 mm x
35mm. Moreover, leav_ing an outline that is 2 mm from the outer periphery of the
antenna loop 113A and the IC chip 114, the sheet 1 12 that was further to the outside

than that was removgd by punching.  The cross-sectional area orthogonal to the

thickness direction of the through hole 112A thereby becomes approximately 91% of
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145180 it

Ri ka Kogyo Corporation), was applied to one face of
each sheet at an anount of 5g/n2 10 (coating
t hi ckness: approximately 5 n). After drying, two
sheets of 150 nm x 200 nm were cut, obtaining porous
base materials 115. At this3oint in tine, the area of

e | C i'(ﬁe]E:i?lt 1111 was,_15% of the area of the porous

5 PerAtesy oihg gnienaaloopdpoAdi iy thinmaize thoolC inlet

the lead frame of the 1C chip 114 was then drilled

11} weppidacest the porous base materials 115, and a hol e

corresponding in size to the 15 nold of the I1C chip
[0132% was drilled into the other porous base materi al

115. [0133] 3. Manufacturing the Information Medi um
2. Thephéng e PordbBRRH L H&, pOr ous base materials 115

were arranged-such that the read franme and nold of

t he el were stored in the holes formed in the
20 rés%g@é %Fégéo"nf S Bragufaiuresl Byab RO Tndistrienuthicinesa! 340 pm)
w 111 mag then | a 'ﬂgted by pinching it from above and
a4,87¢60\85 BF PRETIRlHER the Rosaus hess metexrls 1135, Aandhesive, obtained by
.tenporarily held by spot heating. The porous base
MIXtag émagIby Weightafd sohbld @okpbetingldgknt Wath 208k8s by weight of an
tenporarily held by spot heating were pinched between
EMYWb ot ayhess atsibn pliisie (AT 00k SRIGH hemBEALEAGy Chuo
25 and pressurizing to join them conpletely toge e¥,

RikaliessyCapéralion)Ndas §lieAtObiPEEOHr &fh SHEY Igtg?nxigl%cgﬁt g g' ge/m2

heating and pressurizing conditions were
ARDY GRihades ; ater. unit tenperature of 100C
o B praggﬁzrle %%“&‘SF/ &gt giyingg Sheetsaf 15 mm x 200
mg&gx%e%?io% .t.ime of 15 secon(iis to 120 seconds. [0134]
- AP RCTHINBR POYS PR ek el 1A cAidhis Hoint ib Gk, thewea of

nv.i te a_ product manufactured by |ICG
the I&-gll?lf’gfﬁﬁ aﬁ/\gso/" Ggﬁ’d e affiee parpes hast nfatariadshEl scover
menbers 102. This was cut to the same size as the
i nf of RRc COFernoailing in $GA ¢ the ddaticframed dfethe 00 ehipBHRRE Shen
102. :
drilled into one of the porous base materials 115 » and a hole corresponding in size to the

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

[0133]
3. Maﬁufacturing the Information Medium

The IC inlet 111 and the porous baée materials 115 were arranged such that the
read frame and mold of the IC chip 114 were stored in the holes formed in the
respective porous base materials 115.  The IC inlet 111 was then laminated by

pinching it from above and below by the porous base materials 115, and temporarily

held by spot heating.
The porous base materials 115 and the IC inlet 111 that were temporarily held
by spot heating were pinched between two stainless steel plates and subjected to heating

and pressurizing to join them completely together, thereby obtaining the information
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A noi sture curing hot-nelt adhesive (Esdain 9635, a

product manufactured by 10 Sekisui Fuller Corp.) was

nmelted with a heat roll coater, and an anount of 20

g/m2 was applied to the cover nmenbers. The outer

faces of the porous base magerials 115 of the

i nformation nedium 11 OA were affixed to the cover
medtembldi0g). 10hedwati repandi ftrésstiing batditi@lstvae bgakw@as appropriate.

pressurized with rollers, and thereafter subjecte£ to

betweenagh hRGESBer J ¥60° ' e
et@eenaghdagr P BeratSHDSTEQURMJ ¥50°€, lgééé@fﬂélgéé/zgg@chlgé 30

sheets 104 and one inner bonding s
B , : ' titched using a

K A e s b Bl THS SR TR et “secti on
mlﬂﬁth the inner bondi ng sheet 103 attached to an

ot ernost section. A water-based enul si on adhesive

(SP-2850, a product nanufactured by Konishi Corp.)
4. viel&achiment a3t Beeklelt an amount of 20g/n2 to the porous

base materials 115 on the opposite side of the

i nf & akth fon boeldcaver (F®Notmate Hea prodectahdniufRehrtPby G

cover nmenbers 20 102, and the porous base materials

Hollidton)weteusall b ¥Rdndteridl e thoB&Fer RRAHAT Bh eqtélis]\%)k cu g%ﬁe
25 mm X i

book thus obtained is opened and cut to 1

sam@T¥ze QR RfRthafoPRRKIEE 11 Ohofé- Ofﬁgg}}?iocv%%verit r:]r}eerﬁg%ig‘f Q i ons

of the porous base materi are
t he [ i.Qns en .t he boo t. A is folded.
( Cor RS £ 8e Alolt &heBPP (BSeisrdhar o progueasmstured by
al t the ICiplet 111 was nade using the sane
Sekirut E@E"’g gﬂ-ﬁ‘”ﬁh@"«@%ﬁ%l}é}*eﬁtﬁell §P3ter, ard phamowntofigh ehol was
12A was 40 nm x 30 nun. The cross-sectional area
applasq 193B% pravier membises. ¢ Hihe lknies fces ofetbe poroun baseheattrivl o Lfhof the
hol e 112A was approximately 48% of the region inside

informReatigremegiter M 0df weteaffreico tie dovapmarhBdas 162 Mut&@DWRH the
the ICinlet 111 was attached to a bookl et using the

hot-seitendpesiee greseurizad withgGoRtamal €herd Fte® Qﬁ@édﬂedﬁto%%gh%t rocess.
havi ng roughly the sane external appearance. [0l ﬁ

£ e 08 00 G G s
coll&EE 48 rtﬁg?ldce?fg?g E.\Jalsﬁtchgcp us%go i ?e%siing rx%asacgigle,rtggr%g; re}lsém?f%ictggng a
text section with the inner bonding sheet 103 attached to an outermbst section. A
water-based emulsion adhesive (SP-2850, a producf manufactured by Konishi Corp.)
was then applied at an amount of 20g/m? to the porous base materials 115 on the
opposite side of the information medium 110A to the side affixed to the cover .members
102, and the porous base materials 115 were affixed to the inner bonding sheet 103.

The book thus obtained is opened and cut to 125 mm x 180 mm, obtaining a booklet
101.  Thatis, the dimensions of the porous base materials 115 shown in FIG. 17 are the

dimensions when the booklet 101A is folded.

(Comparative Example)
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10 generated by the attachnment of the information
medi um | 10A. Furthernore, in various durability

eval uation experinments, including storing it in a high
tenperature and high noisture environnment and
subjecting it to a bend tesg3 the ICinlet 111

suffered no deterioration, especially of the antenna
Co,Hnﬁm@nn@wun@Wugnabhﬂ&we@a&md@1hEmﬂlre&uhﬁ8eumﬁQﬂﬁﬁbme
15 When attenpting to renove only the ICinlet from

methoe abaokleekaraplef the size @NPRItRloLYE h@Péal"l'Q!A.ewas' 40 thiex %?
bookl et of the conparative exanple, it was possible To

Th@@ﬂ%?é’ ?écﬁoﬁeﬁ%réa%ﬂh@% alL tﬁg]tﬂlpl&e?%{l 218{1 8iﬁx§r{€rt8s{g}|1 geﬁ? 1124

and renove it wt reaki ng

t he ot.he n the bookl 101A of the exanp
Wl ORI T ! o BORITIRT Bar EHe) poi8 asiepipop 1134
rraterl al s 115, since the porous base nmaterials 115 are
0 dvioEroves the§ wplek i | whoatiashied topebdrdet asing e sahrequgtedure
hoIe 112A with a large area and around the IC inlet
as thg ¢xaraplpatotobtfin & heokdettheving rowghly fhk3amedxicherl pgeatisice.
base materials 115 was broken, and the ICinlet 111
[0185ul d not be renoved in a usabl e state. [0137]
According to the information nmedium 110 of this

m an c S e boo h € ned
enbophd BBt anWhER cb8s bfthe B30 IUQII ﬁ)tlAl%félég%aﬁ)n ncﬁlg{}%fagtgéqﬁi in

bet ween t he porous base mat eri a

r|de i.on-resj stant adhesi ve
ﬁ%}‘%dd%én%e\@naeg ‘% e fc Sﬁlogt}giy’nrbq RECJ5FRENS Or ZECeKE Binge
on e |s forned such as to cover the
sensfiled R g el ﬁt@? PR IR e iR RA. | Gomhermare, amverious
the j %g%per wire 113B. Therefore, even when the
durabifityt qrpyagian exmpsgimentsy ioludingattorinshie ih 4 bigh tbmmkdtete, and high
chloride ions that perneate the cover nenbers 102 5

‘moishue emdrdnment afxbsvbjecgngshees bdfiBtest thefiCaNeNnt EGuFeRi no

reaching the antenna coil 113 and acting upon it,

deteviveatidny esiecially @f &iclatensd cdinel RRLEANA a@tgb*lfedjeltgelleﬁt results.
excel lently prevented. Ther efore, even when t

[01Bgf ormati on mediumis applied in a booklet, a
configuration can be acconplished where the

' nf OMR% h&é}nﬂﬁgtg 'I%J%‘\% n'lyp@)% Iw 1}11%‘( E‘Ot%qhé g et of tlt y for

|l ong tine

comparatlve example, in the booklet of the comparative example, it was possible to
separate the IC inlet from the porous base materials and remove it without breaking the
antenna coil. On the other hand, in the booklet 101A of the example, when attempting
to peeling away the porous base materials 115, since the porous base materials 115 are
directly and firmly joined together at the through Hole 112A with a large area and
around the IC inlet 1 11,1 a part of the antenna coil 113 and the porous base materials 115

was broken, and the IC inlet 1 11 could not be removed in a usable state. .

| [0137]

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
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10 [0138] Furthernore, since the ICinlet 111 is
pi nched from above and bel ow by the porous base
mat erials 115, projections and recesses due to the IC
chip 114 and the like are absorbed by the porous base
materials 115, whereby the iXf ormati on nmedi um can be
.configured wth snooth top and bottom faces. As a
withd S PLoTIdy - REATL HCT HE S} Grefod rinedLs thesaliniarsingie piece,
applied in a booklet, the external appearance is not
chlopdk iedresjsanBRYyerb famed suclsanoeotdrahd htenrghollalle iAdddng the
is provided in the sheet 112 of the IC inlet 111, at

antehea pobnt3afant fie julperghchobs. 1TRAeftd18vROHA i
Taterinls 115 ard frrnty. afti xom o ke DHRUDIB 3R ppation

' ; | 1 em_ Therefore, the
T oG e P Rlcl By RELOTER Al P e s 102
addi tion., it i ifficult t renpve only the |C
and Phed P cioRBine shek S0t sttt e Feghian ecimaron R 113 and
wher eby securit can be increased. [0140] Wile
actnes¥ROTy b WherRbY dicterirtation off therpntenme epil il bhiseavellente prevented.
descri bed above, the 25 technical field of the
Thexefesat ¢ven when tiwst infarmiatienl ntedivnh 8@ pkabiadibsekles a A p&ation
be nodified 55 in various ways w thout departing from

cart beagpinplisharwisgone inforhBGorPmesant iuh@BE Wilhigh f8éidly for a
For exanple, while each of the enbodi nents describes
lor@tiBX peMdE wWhere the adhesive 116 is chloride
ion-resistant,. the chloride ion-resistant |ayer can
[Oﬂj% tead be 5 fornmed using a chloride ion-resistant
subst ance ot her than the adhesive 116, such as, for
exa sin. In this case, the

| e, an epoxy-based. r |

ohl oF PHRSTIGRE PRSY L dhtinich B is pias ek parahere e hahew bthe
inlﬁé 111 by _a nethod such as coating, or it can be
POFoYS et BtcHiHe 115 praje@ions ped rreessesdusds ghe Igathep i B andlths like

that will be joined to the ICinlet 111. In the latter
arecabserbeg by theqrareles base materials 115, whereby the information medium can be
configured with smooth top and bottom faces. As a result, even when the information
medium 110 is applied in a booklet, the external appearance is not spoiled.
[0139]

Moreover, since the through hole 112A is provided in the sheet 112 of the IC
inlet 111, at the point of the through hole 112A, the porous base materials 115 are firmly
affixed by the adhesive 116 without the sheet 112 in between them. Therefore, the
entire information medium 110 can be stably joined. In addition, it is difficult to
remove only the IC inlet for purposes of counterfeiting and such like, whereby security

can be increased.

[0140]

While preferred embodiments of the invention have been described above, the

technical field of the invention is not limited to these embodiments, and can be modified
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10 ion-resistant | ayer and an adhesive can be forned

"on the surfaces of the porous base materials using a

printing device and the like that is capable of

mul ti-color printing, enabling the two |ayers to be

formed efficiently w thout eatly nodifying the
. process. [0142] The through hole formed in the sheet
v sanoiithamitediiolibteheinigl & H0bEor hepesfhhRag] "

the enbodi ments. For exanple, a plurality of t roug%
[01419] es 112B and 112C can be provided, as in the

nmodi fi cati ons shown in FIG 18A and FI G 18B. This
of .di spersed points

confy ' hi eves .a pluralit )

wnor & REIE LRI GEN BT R Btaleentdagiorbeshyrpopisoere the

t oge r,..ohtaining a highly secure information nedi um
adnbHAHEE cpirad drerean iherclqsiielion fdsist)dyrckalinathid e

each of the enbodi ments describes an exanple of an
formegtusinge shdoridevediresistatteniitamcantieCthannheidhesivel 1 RE, as. for

bet ween porous base materials, the information “medium

exarpple, freemapfbaspd esinwi t hout provi di ng porous base
materials, and with a chloride ion-resistant |ayer

f or ieehig4eqhd L&t nhet. Wile such an |
i nf or mat i on rreg}iﬂgl?r?%%%iré&g%n% Ty ﬂées Or@ﬁ%BPﬂ“etIﬁ:dﬁlebh]é
by at ' rous base.materigls, it _can be applied
Y e hod NS o B BL% sBE RO Red o hedarsaf rgpoans bas
esive faor..jaining it .to the front cover nenber and
ma“?%tgs Pl "BM&JH@‘@% e ICRalet Han Bederigier passa bilerido
. su.pPre s deteriogration of the antenna coil and ensure
10n-TeRI8ant 13¥¢r a5A en ghesive qanbe formedam thesirfives vihthe Borési Bake
the booklet over a long tinme period. 5 [0144] The

materigliy s getridingeteyicd end tetiae tahGYE@pasIA ob Sy MRRbIoEHhisihg
any one of the first to the third enbodi nents.” For ~

enablirgthel tevo loyres articcfoRaed kit Plvithh§ Jrkd g third
enbodi nent's can be covered mftﬁ théﬁaéﬁégé@ghﬁ%@epﬁgfﬁ'
[0142prms the chloride ion-resistant |ayer of the fourth

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

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

[0143]

While each of the embodiments describes an example of an information
medi-um.wherein an IC inlet is pinched between porous base materials, the information
medium can be configured without providing porous base materials, and with a chioride
lon-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
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10 Furthernore, an adhesive that is not resistant to
chloride ions can be applied to the antenna coil 4,
and this adhesive can then be covered with a chloride
ion-resistant |ayer. [0145% In the fourth enbodi nent
.descri bed above, sheet-1ike ﬁorous base materials 115

t tenna.coil 113.such as to cover it
ab‘i"g‘n]&b E?*@Qﬁt%??el&?wé R4S OB IR 110 fhedem gpvartieersber
dﬂﬂ é t he agﬁe5|ve 116 which constitutes a
anchE BcH 0“‘11%%1 &5 Jf Hish bpenyrss noasiblsdo Sunpnesd deteribmdes of the
of the porous base materials 115 that oppose the
anteggepil rod enstine theeadsloas of the infokaatidemediom! /&i] ébﬁﬂg tHe0
be easily fornmed; in addition, both faces of the
boqhhmoaantbngtﬁnqxeﬂoﬁfornat|on medi um 110 can be made
flat, and, when 20 the information nedium 110 is
[0134f ached to a booklet, projections and recesses are
less likely to be generated on the page it is

att cri bed fourth
ol e da i S e e B it g o the first
ed by.the adhesive 116 to the sheet 112, since
to tﬁ%{&“@o‘fﬁ%"é{%ﬂﬂe o exarples th enteonibhbbiht diestitwtie, third
functions as a chloride ion-resistant |ayer. This
embpediments capb eqvsres with 82 adbiesive tisehatifbons e chloride jon-resistant
ion-resistant layer at the sane tinme as affixing the

laygref chesfoleth embodineamit.al s, t her eby i ncreasing the
manuf acturing efficiency. [0147] Furthernore, as

des dhirbieshnére, ddelbeavt i BEBOALARR heet
includes a 5 through hol e 112A pgﬁe%@§¥§ &%Cﬁ%%emnﬂwdto

the bfefld&354, %H 80t L@RRE L Ges gg c?vetrfﬁdgw{[ﬁfa SB];SH tg%;r%g;mt

base materials 115 are ol ne
y%ﬁthOUt the sheet 112 in between, whereby the porous
ase materials 115 are joined together directly at the
Ol%ﬁrough hol e. Therefore, the porous base materials
5 can be joined nore firmy, and security can be

I ncreased.
In the fourth embodiment described above, sheet-like porous base materials 115

that pinch the antenna coil 113 such as to cover it can be provided on the entirety of
both faces of the sheet 112, and the adhesive 116 which constitutes a 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 mad.e 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.
[0146]

As described in the fourth e111bodiment, When the porous base materials 115 are
affixed by thé adhesive 116 to the eheet 112, since the adhesive 116 is resietant to

chloride ions, it functions as a chloride ion-resistant layer. This makes it possible to
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10 [0148] Furthernore, as described in the fourth
enbodi nent, the cross-sectional area in the direction
that orthogonally intersects the axis |line of the
t hrough hole 112A is given a value of not |ess than
60% of the area of the regi &7 i nside the | oop of the
foan_eenqlill'ﬁ%_ctgi.l 113; . al so, the area of the sheet 112 at
PhECGHREIGAOR-Fiskiang layer 4t dhe weegonoasalfase thapenuabssel5
115 is not less than 3% and | ess than 20% of the area
magrialh shgsebioinsrebsisethemanniahsinkificiendyer eby t he por ous
base materials 115 can be nore firmy joined. [0149]
[0FTit hernore, as described in the fourth enbodi nent,
since the antenna coil 113 includes alumnum it can

be f euAREH] e liably. 20, [0150] .
Furt her rrg}[ﬂ eo?é age%gfsﬁéﬁ et@@?o# ﬁél%fogig?ffrﬁ’ 8 Firle?ntnplusiysa
' e _non-contact type informati on medium 110
thr?'@r@{ 1#61@ gbi(lj%'&]k P%’fcn Elig, &F I%lc}érl“?t%aﬁ%?tl@ﬁ iof thetsBeesfl 121 anal the porous
b non-cogltﬁ&}i{ tyg,e i nformation nedium 110 attached to
AFHBAEYRR et arfgeinpdatthe dreyakdioje 1124 wishartitlar stieet, 112rid between

can be used stably for a long period of tine. 25
Wherebs the pgousfst atenialsf1a G ratdyofred ackiotiR dird@BCAti R i dugh hole
rols :

o

case where the adhesive 116 constituting a chlori

Thérefore abe porant bisayeiterlats 18108 e Soi6H RASd VAN :
antenna coil 113, thisis noc T mtaﬁf\?’gﬁg’fﬁ‘t‘iﬁt&aﬁﬂycmbe

inctda¥@nti on. For exanple, in addition to or instead of a
chloride ion-resistant |ayer, a water-resistant |ayer
[0198] be fornmed such as to cover the 5 antenna coil 113.

As"the material for a water-resistant layer, it is
x such _as natural rubber

POl R o e e
at eI i/ S A thefeugt 5] Wm, dheesrossyientponal area in
th :nglgzor.i de-vinyl acetate-based resin, polyester-based

e direFtion g"é} Vﬂp@pp@é}){éﬂ%@g@t@ theeaigjinezpf theethajugh hole 112A is given

acrylic-based resin such as (neta)acryl ate-styrene

a value @f Beidgss than &% of the eeepad the region inside the loop of the antenna coil
113; also, the area of the sheet 112 at the time of joining it to the porous base materials
115 is not less than 3% and less than 20% of the area of the porous base materials 115
whereby the porous base materials 115 can be more firmly joined.
[0149]

Furthermore, as described in the fourth embodiment, since the antenna coil 113
includes aiuminum, it can be formed inexpensively and reliably.
[0150]

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

[0151]
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15

~ 10 acid/al kyl ester copolyner, or an epoxy-based
resin, etc. Industrial applicability [0152] Wen-
manuf acturing a product by using a base material such
as paper to pinch 15 an I C nodul e, the present
i nvention can be applied in5&n antenna sheet, a
tran ondﬁ{ a_ booklet, and the like, which can make
t he ‘3&@8& foprih gmbgéiment dgswabes a mse abersrtha adimspt 116
conprising: a flexible substrate; and an antenna coi
conshugting ¢ chlomide carertsistnalayer infomedsach ko @ivetihe @xteahNadi1 113
IC nodule 5 including an I1C chip and is arranged on
thisindt Bhafivealfehe RvedtRinl NFoS A8 ik Rakiish & §Sindkad SRSt
a part of said |IC nodul e being Tornmed on sai d

2

chléﬁ%%h@%ﬁstﬁ'la -EH% \Qﬁgﬁﬁgﬁtaﬁ{;ﬁ & an;% Irfﬁll"ng sglgp ?1;; ﬁ;}i cr_gv%f the

erein sa nt’enna coi
mnSh%Q? qnd the width of a connection section of said
%ﬂieﬁ”é coil to be connected to said termnal section
is larger than the width of said antenna coil; and a
pai rodfhednaterial &pfrevaipresistast layes itds possitiatogesd ragee &Htexgsuch
each other at portions pinching said storing section
as najurebiubiberitex amd syred& btadithe capul pnadasheghylad@ddlngyl
to claim1, including a chloride ion-resistant |ayer
acetane-bEdd Sepitt) palyeétor-bOYE FesHR pElyRRIRMNR A6 tesind- The
antenna sheet according to claim1, including a

© a (MWehREnylieHaSddandin kadtels (frﬁfa%‘cg%lﬁt;e-s ee@f? a%@/gg(gggsﬁta? igta)acrylic

antenna coil. 20 5. The a
GhR ' e wi dths of said connection _
amseckr%sgheg “a cgg'rgxhgpf%}e%orxys‘tiaﬁ? P &t he width of said

term nal section.

Industrial applicability
[0152]

When manufécturing a product by using a base material such as paper to pinch
an IC module, the present invention can be applied in an antenna sheet, a transponder, a

booklet, and the like, which can make the product thin.
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6. The antenna sheet according to claim2, wherein

said term nal section and said 25 connection sections

are connected such that they overlap in a direction

i nking said 60 opposing connection sections, and the

| ength of said connection seéétions is larger than the
Clgﬁ h of a region where said termnal section and

connection section overlap. 7. The antenna sheet

according to claim2, wherein slit holes are provided
1. i Angateans skagbeemprisngnd i n sai d connecti on secti ons.

8. The antenna sheet according to claiml, wherein a

t hr oaiglbxibil smbthat; gpdnet rat es said substrate is forned

in a region of said substrate where said antenna coi

s nak aiefiRdl thdks SonnbBRd 308 M 184103050 L NG 1O modue

. . €o
claim 2, wherein said connection sections

IR R R ST S5t on

transgonderg%%nprising: 15 an antenna_sheet including
a flaxioppes gttl‘llaélsg{resaqﬁéeaétnam@f]w Homodulgdeingsformed on
connected to a term nal section of an external I1C
Smﬁé@@%@mincluding an IC chip and is arranged on said
substrate, a storing section that stores at |east a
part of said I C nodule being forned on said
substrate; and an 1 C nodule including an IC chip and a

2. t EhethtehnassBedtiaebsrdindQo Smid 11 GreRsWLEs b e eh kR4 ;
sai d ant enna sheet}égnd sai d antennadgﬁg@%i%%ﬁggnnwdlna

1 1@ oF 2l BRI 501.si.f e.dl' dul e,
fi hﬁi%m}ﬁ%ﬁrﬁp‘mtz% M'og Bhildc cs?%%z'o?n? glaﬁf %? cqlﬁ@{%&%ﬂ%c&ad to

The transponder according 1o C

il 00 AL P P o s e

accor di.ng to.claim11l, wherein a base material opening
for 2BEIHPf SR cQnneeti seqtionsiare arangerd @PpCSinmershetties at portions
.provided in at |east one of said pair of base
pinching said storing section in said substrate.

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

formed such as to cover said antenna coil.

4. The antenna sheet according to claim 1, including a water-resistant layer formed

such as to cover said antenna coil.

5. The antenna sheet according to claim 2, wherein the widths of said connection

sections are smaller or similar to the width of said terminal section. -

6. The antenna sheet according to claim 2, wherein said terminal section and sajd

connection sections are connected such that they overlap in a direction linking said
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materials. 5 13. The transponder according to claim
11, wherein a through hole is forned in said antenna
sheet, and said pair of base materials are joined via
said through hole. 14. The transponder according to
claim1l, including a cover Gaterial joined to a face
of .at |least one of said pair of base materials. 10 15.
OPPA§EE FORASPRFE e carddha Engdu ofl saidmobbectivheeaions Sdagber than
pair of base materials are porous or have a fibrous
thedemgil blin eegidn @hem shidakingihaloeoRsd &id@id dBnédtiod REQIMDverlap.
sheet including a flexible substrate, and an antenna
coil that is connected to a term nal section of an
external 1C nodule including an IC chip and is

id substrate,, a.stori. tion that .
7. SRR B Lo B8 0, BiRieR Mol S SPRaCS b i

trate; an |.C nodule including an I C chip

on ‘sai d.sub
-SUbéﬁﬂteéimgé’? Fﬁla&f’m&e&@?q $FEUoRnd 20 a pair of base

materials that pinch said antenna sheet and said IC

nodul e; said I C nodul e being fixed to said antenna

sheet, and said antenna sheet being connected'to said
8. t Eneramtehnasshetti amnordingsaickirh €, Wheieirea through hole that penetrates said

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

9. The antenna sheet according to claim 2, wherein said connection sections of said

antenna sheet are welded to said terminal section of said IC module at a plurality of

points.

10. A transponder comprising:
an antenna sheet including a flexible substrate, and an antenna coil that is
connected to a terminal section of an external IC module including an IC chip and is

arranged on said substrate, a storing section that stores at least a part of said IC module

being formed on said substrate; and

an IC module including an IC chip and a terminal section;

said IC module being fixed to said antenna sheet, and

said antenna sheet being connected to said terminal section of said IC module.

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

pinch said antenna sheet and said IC module.
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12. The transponder according to claim 11, wherein a base material opening for

storing at least a part of said IC module is provided in at least one of said pair of base

materials.

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

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

14.  The transponder according to claim 11, including a cover material joined to a face

of at Jeast one of said pair of base materials.

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

porous or have a fibrous structure.

16. A booklet comprising:
~ an antenna sheet including a ﬂexible substrate, and an antenna coil that is

connected to a terminal sectioﬁ of an external IC module including an IC chip and is
arranged on said substrate, a storing section that stores at least a part of said IC module
being formed on said éubstrate;

an IC module including an IC chip and a terminal secfion; and

a pair of base materials that pinch said.antenna sheet and said IC module;

said IC module being fixed to said antenna sheet, and

said antenna sheet being connected to said terminal section of said IC module.



