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EMBOSSABLE. IC CARD, EMBOSSED IC CARD, MANUFACTURING METHOD
THEREOF, AND INFORMATION READING AND CONFIRMING SYSTEM

THEREFOR

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to non-contact-type IC .
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cards used as bank cards, cash cards, and credit cafds on -
which letters can be embossed; embossable IC cards suited to
IC-card operation sysfems; manufacturing.methods thereof;
and informafion reading'aﬁd confirming systems therefor.
_2. "Description of the Related Art

~ Embossed cards (cards which do not include electronic
components) on which letters are embossed have been
cdnventidnaily used as variqus bank cards, cash cards, and
credit cards. |

'Fig. 19 is a plan showing an example structure of an
embossed card 1 according to a convention&i method. The
embossed card shown in Fig. 19 has embossable areas Al aﬁd
A2 assigned at locations on é_gard member which are
specified in advance'by a JIS standard. In the embossable
aréa Ai, embossed sfmbbls such as'"0123 456 789" are formed
as the membership number and the ekpiration date_of the card
owner. Below this area, in the embossable area A2, embossed

letters indicating the party who issues the card, such as



"ABC Corporation IC Card," and the name of the card owner
are formed. |
The letter and symbol information of the card owner
formed in the embossable areas Al and A2 is read bj
information transfer means for use sclely with embossment
information and the membership number and the expiration

date of the card owner are transferred to a predetermined -

s

sheét in so-calied card payment systems. With these
operations, proof of the transaction ;emains, and the
transactioh amount is charged diréctly to the account of the
card owner later. These systems are currently used in
various banks, golf courses, credit card companies, and
others.

In recent years, information reading cnd confirﬁing
systems uéing a card readér and writer for non-contact data
communication and IC cards having a built-in electronic
component have been introduced fof trial in the fields_of
ticket checking machines, security systems,'énd electromnic
money systems. This is becédse_IC'cards are provided with
non-volatile memory dcvices and have tﬁe advantage of being
able to record more information related to the card owner
than ID carés such as_emboésed cards ha?ing no electronic
component in them. | |

Since such an IC card is of a non-contact type

electrically, information is read from or written into the



-

card by.a special card reader and writer. To this end, the
card has an antenna body and an IC chip in it. The card
reader and writer supplies'electrieal pewer:to the card in
the form of electromagnetié energy and a DC voltage is
generated within the card When information is read from or
written into the card because, if the_card is provided with -

a power supply., the maintenance thereof is troublesome and.
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increases cost, and the power supply is.an obetacle to.
making the card thinner.

In such a card reading system, electromagnetic waves in
the short-wave'frequency band (13.56 MHz) are used. Because
the card size is much smaller than the Waveiength of the
electromagnetic waves, it is.very inefficient and difficult
to receive electricffield-energyfin'the IC eerd having e
dipole antenna in it. Therefore, the IC card is provided.
with a loop antenna to:receive electromagnetic energy by
electromagnetic coupling. In this case, a card loop-antenna
body haviné a good reeeiving_efficiencylis required.

In'the transition period from the nse of embossed cards
"1 to that ef electronic cerds in the bank and credit
industries, embossable IC cards are demanded from which
letter and symbol 1nformatlon of the card . owner is read by
both existing information transfer apparatuses for use
solely with embossment_lnformatlon and card readers and

writers for new systems.



If an IC card sétisfying the demand is carelessly"
embossed with embossment information'without any precautions,
a loop antenna mounted within the IC.ca;d may be broken. A
method is considered fér providing a loop antenna Body 5.
formed by arrangiﬂgla:thin anteﬁna patterp 52 in a loop
manner so as to avoid the. embossable areas Al and A2

disposed at the locations specified by the JIS standard in{

”

an embossed card 2 having an electronic ¢omponent in it, as
shown in Fig. 20. However, since thg_a:ea where the loop
"antenna body 5 is coupled with-an electromagpetic field is
considerably smaller than the card size, the receiving
efficiency decreases.

To solve this problém. a method is considered for
extending a loop antenna body 6 so as to'have almost the
same siée és the card in an embossed card 3 having an
electronic componenf in it, as shown in Fig. 21. This
method extends the coupling éreé_with an electromagnetic
' field, but a thin antenna pattern 6A may be broken if a
letter or a symbol is embossed ét a portion outside the
.embossable area A2 sincé.the thin antenna pattern 6A is
disposed close to the.embéssable'area A2. In thislqase; the
functioﬁ of the loop antenna body_s is impaired and the

reliability of the embossable IC card 3 is impaired.
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SUMMARY OF THE INVENTION
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The present invention has been made iﬁ consideration 6f
the above conditions. Accordingly, it is an object of the
present invention to provide an embossable IC card in which'
an anhtenna pattern is prevented.from being broken even ;f a
letter or a symbol is formed at the antenna pattern outside
an embossable area on the card member, and which allows a

system which uses the card to operate smoothly; a

v

manufacturing method of the card; and an information reading
and confirming system for' the card. -

The foregoing object is achieved in one aspect.of the
presenf invention through the provision of an embossable IC
card including a first card member having an embossable area
where embossing is to be performed; a second card member
disposed opposite the first card member; an IC chip
sandwiched by the first and second card members; and an
antenna_patterh disposed around the IC chip énd_connected to
the IC;chip, wherein the width of the antenna pattern is
wider than the longitudinal 1engfh of the largest,ietter or
symbol to be embossed iﬁ the embossable'area!'

According to an embbssébie IC card of the present
invention, since the width of the antenna paﬁtern is made
wider than.the longitudinai length'éf the.largest eﬁbossed.
letter or symbol formed in.the embossable area by embossing,
even if a letter or a symbol is formed at the antenna |

pattern outside the embossable area, a part of the antenna



pattern is always left. Therefore, even if a letter or a
symbol is formed outside the embossable area, the antenna
pattern is prevented from being broken.

In addition, at a site where'an information reading.
apparatus for IC cards.is installed,'a transaction amount is
automatically charged at the site according to the letter
and symbol information of the card owner read from the IC
chip of the IC oard. Even at a site where an information
reading apparatus is not installed, letter and symbol
information (hereinafter called embossment information)
printed in a stand-out hanner.on the card is transferred to
a slip by using an information transfer apparatds for use
solely with embossment informatioh, and the SIip is left as
proof of the transaction. Therefore, the transaction amount
is automatically charged to the.bank accouht of the customer
later.

The foregoing object is achieved in another aspect of
the present 1nventlon through the provxslon of an IC card
including a first card member hav1ng an embossed area where
embossing has been performed: a second card member disposed
opposite'the.first card member; an'IC chié sandwiched'by the
first and second’card members} ahd an antenna pattern o
disposed around the IC chip and connected to the IC chip,
ﬁherein the width of.the_antenna pattern is wider than the -

longitudinal length of the largest embossed letter or symbol
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formed in the embossed area.

The foregoing object is achieved in still another
aspect of the present invention through thé provision of a
traﬁsaction éonfirming method b§ using an IC card, the IC
card including a first card member having embossed data
formed in an embossed area{ a second card member disposed
opposite the first card member; an IC chip sandwiched by the
first and second card members; and an antenna pattern -
disposed around the IC chip and cbnnected t6 the IC chip,
wherein the width of the antenna pattern is wider than thé_
longitudihal length of the largest embossed letter or symbol
formed in-the embossed a:eé, and the transaction confirming
method including the‘steps of: reading the embossed data
formeq in the IC card; and reading information.recorded in
the IC chip from the IC card and performing transactiop
processiné.

The present invention has been made in consideration of
a condition %n which, when usual embossed ca:ds are
exchanged for electronic cards, it is thought that
information transfer means-for use solely with embossment
information being simultaneously changed to data pgodessing
means for IC cards during thentrénsition will be Very rare,
but, rather, the transitiOn'tb hew-éystems will happen
gradually.

According to a transaction confirming method by using



an IC card, of the present invention, at a site where data
ﬁrocessing means dedicated to IC cards is installéd, the
letter and symbol information_df the card owner, read from
the IC chip is réad, and franéactional proceésing is
achieved. At a site where the data processing means is not
installed, the letter and symbol infofmation of the card

owner printed in a stand-out manner in an embossable area is

"

transferred to a slip by using information transfer means
dedicated to embossment.information,'and the slip is ‘left as
the proof of the transaction.. Therefore, the transactional
bill is automatically charged to the bank account of the
customer later. |

As described above, iﬁ’ah embossed IC card according to
the present invention, the width of a portion éf an antenna
pattern, which is disposed.along an embossable area is made
wider than the longitudinal length of the largest letter
formed by éﬁbbssing. | | |

With tﬁis-structufé; even if.a letter or a symbol is
emboséed at the anténna p&fterniqutside'the embossable area,
-a pﬁrt of the antenna pattérn always remains and the anfenna
pattern is prevented from:being broken.

.. A transaction cpnfirming method by using an IC card

according to the present iﬁventibn is provided with - -
information transfer means for use solely with embossmenf

information, for transferring the information related to the
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card owner formed in an embossable area to a sheet, or data
processing means for IC cards for reading the information
related to the card owner recorded in an IC chip and for
achieving predetermined'trahsactidn processing. o

With this structure, at a site where data processing
means for the IC cards is installed, the information related
to the card owner read from the IC chip is read and’ ;
transaction processing is_achieved, and at a site where th;
data processing méans is not installed, the information
related to the card owner.printed in a stand-out manner in
an embossable area is transferred-to'a slip by the
inférmation transfer méans and thg_slip is left as proof of
the transaction. N

The present invention ié suited to non-contact-type IC .
cards used as bank cards,~ca§h cards, and credit cards on
which letters can be embossed, and operation syétems for the

IC cafds.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an example
structure of an embossable IC card 100 accordiﬁg to-an
embodimenf of the preéent invéntiqn:

Fig. 2 .is a mouhting image view showiﬂg an éxample
structure of an embossable card 101 having a built-in |

electronic component according to a first embodiment.
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Fig. 3 is a plaﬁ showing an examplg structure of an
electronic component 11.

Fig. 4 is a view showing example relationships between
thick antenna patterns 12B and letter and syﬁbol dimensions.”
Fig. 5 is a view showing an example of formed lettér

and symbol information.

Fig. 6 is an outlined view showing an example structure

P

of an embossable card 102 having a built-in electronic
component according-to'a_second embodiment.

Fig. 7 is a plan showing an example structure of an
electronic component 21. |

| Fig. 8 ié an outlined view showing an example structure
of'an embossable card 103 having a builf-in electronic.
' component according to a third embodiment.

Fig. 9 is a plan showihg an example structure of an
electronic component 31. |

Fig. 10 is a persééctive view of an exahple
manufacturing process (No. 1) for embossable IC cards,
according to an embodimentu'

Fig. 11A énd Fig. 11B are a cross-sectional view and a
plan showing an example manufacturing process (Nba 2) for
emboésable IC cafds, according tb the_embodimeﬁt.

Fig. 12A, Fig. 12B, and Fig. 12C are a cross-sectional
view ;aken on line XIIAjXIIA, a plan, and a cfoss-sectional

view taken on line XIIC—XIIC'showing an example



manufacturing process (No. 3) for embossable IC cards,
according to the embodiment.

Fig. 13A, Fig. 13B, and Fig. 13C are a cross-sectional
view taﬁen on line XIIIA-XIIIA,'a plan, and a cross-
sectional view taken on line XIIIC-XIIIC showing an exaﬁple
manufactﬁring process (No. 4) for embossable IC cards,
according to the embodiment. | : | -

Fig. 14A, Fig. 14B, and Fig. 14C are a cross-sectiona£=
view taken on line XIVA-XIVA, a plan, and a cross-séctional
view taken on line XIVC-XIVC.showing an example
manufabturing brocess (No. 5) for embossable IC -cards,
accordiné to the embodiment. |

Fig. 15 is a perspeétive'view shoﬁihg an example_
structure of an information reading and confirming system
200 for embossed IC cards, according to.an embodiment. |

Fig. 16 is a block_diagram-showing'an example internal
structure of the electronic cémponent 11 of the embossed
card 100 having the'built;in electronic component according
éo the embodiment. |

Fig. 17 is a block diagfam'shOWing_an example internal
structure of a card reader/wiiter 33, according to an
embodiment. = .

Fig. 18 is a flowchart sﬂowing example processing.of
the information reading and confirming system for embossed

cards having a built-in electronic component, according to
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an embodiment.

Fig. 19 is a plan showing an example structure of an
embossed card 1 accordiﬁg to a conventional method.

mFig. 20 is a view showing.aﬁ example structure of an
embossed card 2 having a built-in electronic coﬁponent,
according to the conventional méthod.

Fig. 21 is a view showing an example structure of an .

g

embossed card 3 having a built-in electronic component,

according to the conventional method.

DESCRIPTION OF THE PREFERRED EMBODTMEﬁTS

An embossable IC éard, a manufactﬁring method of thé IC
card, and an information reading and confirming system for
the IC card éccording'to an embodiment of the present
invention will be described next bj referring-to the
drawings. | i

(1) Embossable IC card

Fig. 1 is a perépeqtivé view showing an example
structure of én embosSablé IC card 100 according to aﬁ
embodiment. | |

In the present embodiment, the width of an antenna
pattern disposed aiong an embossable aréa of a cardjmember'
is made wider than the longitudinal length bf'the largest

embossed letter or symbol'formed by embossing. Therefore,

even 1f a letter or a symbol is féfmed at the antenna

e
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pattern outside the émboSsable area, the antenna pattern is
prevented from being broken. 1In addition, the operation of
a system using the card is made smooth. |

The embossable IC card 100 is a non-contact electronic
card, and has a lamihate structure in which an electronic
component is sandwiched by frﬁnt and rear card membérs 7 and

8 both having a length of L mm and a width of W mm, as shoqn '

”

in Fig. 1. 1In the front card member 7, embossable areas Al
and A2 are formed at locations specified in advance.

| Accgrdiné fo the JIS standard of the embossable card 100,

' the two embossable areas Al and A2 are assigned to oné card
100; in the embossable érea Al disposed almost at the center
of the card, embossed symbols such as those for the
membership number and the'expiiation déte of the card ownei
are formed. Below the area, in the embossable area A2,
embossed letters such as those for the party who issues the
card and the name of the card.owner are formed. Embossed
letfers and,embdssed symbols are also called hereinafter
embossment information.

The embossed letters and symbols:are fofmed by an
embossing apparatus not shown. For example, the IC card 100
is sandwiched by metal dies and presseé'to form reiatiﬁely
shallow embossed letters and symbols._ Unlike coining, since '
the protrusions and recesses of the dies face each other,

the thickness of the card, including an area where lettérs.
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and symbols are embossed, is little changed. _
The electronic coméonent 11 sandwiched by the front'and
rear card members 7 -and 8 is formed of an IC chip 4, and a
loop antenna body 12 disébéed around the IC chip 4, for
example, disposed so aé t0'surround the IC chip 4, and
connected to the IC chip 4. 1In the loop antenna body 12,

thin antenna patterns 12A and thick antenna patterns 12B are

"

connected in series and in a loop manner, and form, for
example,'a three-turn.antenna patternz When the
longitudinal length (letter height) of the largeét letter or -
symbol formed in the first and second embossable areas Al
and A2 by embossing is called "A" and thé'widﬁh of the thick;
antenna patterns 12B is called "B," it is specified thaf A <
B. In:othér words, the width B of the thick antenna
patterns disposed along the embossable areas Al and A2 is
made wider than thé longitudinal length A of the largest
lembossed letter Or.symbol formed-by the emﬁossing apparatus.

| Therefore, even if embbséed letters and symbols are
formed at the thick antenﬁa patteré 12B oufside the
embossable areas, when a part of the width of the thick
antenna patterns 12B is called a, o = B - A is always left.
Conseqﬁentiy, even ifzan'embossed lettef or symbol'is formed
outside the emboésable-areaé Al andiAZ. the loop arnitenna
body 12 is prevented from being.broken.

Fig. 2 is a mount image view showing an example
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structure of an emboésable card 101 having a built-in an
electronic component according to a first embodiment.

-“In the present embodiment, the embossed letter or
symbol having “the maximum 1oﬁgitudinal leﬂgth is.extractgd
in advance among empos;ed letters and symbols which can be
used in the first and'seCond_embbssablé areas Al and A2, and

the width B of thick antenna patterns 12B passing under the

vt

embossable aréas Al and A2 is madg Wider_than.the
longitudinal length A of the iargest embossed letter or
symbol. With these operations, eﬁen when letters and
symbols are embossed at any location in the emboséable areas
Al aﬁd A2, it is ensured that the loop antenna body,lz.is
not broken. | |

The embossable.card'lbl having a built-in electronic
component shown in Fig. 2 has a length of about 30 mm and a
width W of 60 mm, and has a laminate structure in which an
electronic component 11 is sandwiched by the front and rear
card members 7 and 8. The_eléctronic compbnent 11 has an Ié
chip 4 and a loop antenna body 12. In Fig. 2, to méke the
card structure easy to_understand, only the embossable areas
Al and A2 are shown in the front card member.7.

In fhe present émbodimeht,-pne iiné of a.thicﬁ'antenna
pattern 12B is diéposed under the first embossable area 2Al,
and two lines of thick antenha patterns 12B are disposed

under the second embossable area A2. The width B of the



thick antenna patterns 12B passing under the embossable
afeas Al and- A2 is made wider than the longitudinal length A
of the largest embossed letter or symbol formed by the
embossing apparétus. When the 1on§itudinal length of the
largest embossed letter or symbol is set to about 7 mﬁ, for
example, fhe width B of the thick antenna patterns 123 is

set to about 8 mm. The difference o therebetween is assurgd

P

by about 1 mm.

Iﬁ the loop'antennalbody 12.of the electronic component
il showﬁ in Fig. 3, thin antenna patterns 12A about 1 mm
wide and thick antenna patterns 12B about & mm wide (B) are:
connected in series and in a loop manner to form,_for:
example, a three-turn antenna pattern. Both ends of the
antenna pattern are connected to the IC chip 4 and a
capacitor not shown, and thése electronic parfs have a
remote IC function. The capacifor is used to make receivihg
efficiency as high as poSSible by tuning the loop antenna -
bb@y 12 ihto the cérrier freﬁuéncy of an elecﬁromagnetic
field. When it'is allowed that receiving efficiency is
lowered, the capacitor may, of'dourse, be omitted. The
carrier frequency is about 13.56 MHz. |

Since the IC card 101 is of a non-contaét type, ££ is’
not provided with a terminal for'information input and - |
output. This embossaﬁle qardl101 receives an

electromagnetic field in which information has been



described next.

In an éxample shown'in Fig. 4A, "000AAA™ having a
longitudinal length A of, fpr example, 7 mm is formed as
embossed letters and symbdls at a thick antenna pattern iZB
having a width B of 8 mm.  In thi§.case, even wheh the |
embossed 1etter§ and symbols, "000AAA," is made at the

center of the thick antenna pattern 12B, an antenna pattern

vt

having a width of 0.5 mm .is left at each end. Therefore,
even when embossed letters and symbols are made
symmetrically at the center.of'the thick antenna pattern 12B
by an embossing apparatus to go through the antenné pattern,
the antenna pattern is still dqnnected at some location and
the loop antenna body 12 is prevented from being brokep.

‘"Fig. 4B shows a case ih which_embossed letters and
symbois "000" of "000AAA" are formed beyond the upper edge of
the thick antenna pattern 1éBf In this case, a portion
“having a width of 1 mm or more of the antenna.pattern is
left at the lower edge. Therefore, even when embossed
letters and symbols are made ground the upper side of fhe
thick antenna pattern 12B by én émbossing appaiatus to'gb
through tpe antenna pattetn, the antenna pattern is still
connected at soméilocation aﬁd the loop anteﬁna body 12 is.
prevented f:om.being brékeh} |

Fig. 4C shows a case in which the émbossed létters and

symbols.“oooAAA“'are formed beyond the lower edge of the
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converted to a predeﬁermined modulated electric wave by the

L by W loop antenna body 12 having almost the seme size as
the IC card. Therefore, almost the same receiving

efficiency as that of the thin antenne patfern formed~in'a
loop manner by the conventional method is obtained. The
predetermined modulated electric wave received by the locp
antenna body 12 is demodulated by the ic chip 4 and writteé
into a non-volatile memory, and the information is read frcﬁi
the memory.

When the IC card 101 is used as a usual non-contact-
type IC card, the driving power source of the IC chip is-
obtained from external electromagnetic energy by the loop
antenna body 12. For exampief the electromagnetic field
received by the loop aﬁtenna_body 12 is converted to. induced
electromotive force accordin§ to the iaw of electromagnetic
induction, the electromotive force is rectified to obtain a
DC power source, and the DC voltage is sent to the IC chip 4.
With a three-turn anteﬂna_pattern at a carrier frequency of
about 13.56 MHz, a poﬁer soﬁrce of'z.é V at about 1 mA is
obtained. Electricity may be, of‘course, obtained from
extefnal high-£frequency electromagnetic energy by the.loop
‘antenna body iz or other elements in addition to this DC
power. |

_Example relationships between the thick antenna

patterns 12B and letter and symbol dimensions will be



thick antenna pattern 12B. In this case, a portion having a
width of 1 mm or more of the antenna pattern is left at the
upper edge.. Therefore, even when embossed letters and
symbols are made around the iower side of the thick antenna
pattern 12B by an embossing apparatus to go through the
antenna pattern, the antenna pattern is still connected at ...

some location and the ‘loop antenna body 12 is prevented from

e

being broken.

Fig. 5 shows an ekample of embossed 1etters and symbols
formed in the embossable areas Al and A2. In thls example
in the embossable area Al, embossed symbols such as "0123
456 789" are formed as the membership number and the '
expiration date of the card owner. Below the area, in the |
embossable area A2, embossed letters are formed such as the
party mho issues tne card, "ooo Corporation Felica IC Card,"
and the name of the catd ownert |

Aé described above, according to the embossable card
i01 having an electronic component in it, of the.tirst
embodiment, ‘although the thick antenna batterns 12B are
formed below the embossable areas Al and A2, since the loop
antenna body 12 having almost the same size as the IC card
is made, the loop antenna body 12 has the same.receiving
efficiency as that formed of a usual thln antenna pattern.

In addltlon embossed letters and symbols can be formed at -

any locations in the embossable areas Al and A2. Therefore,
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the reliable, empossable IC card 101 is provided.

Another example structure of an'embossable card having
an electronic component in it will be  described next. Fig.
-6 is an_odtlined'view showing'an'éxample structure of an
embossable card 102 having an_é;ectronic component in it,
according to a second embodiment. In this embodiment, a-
card member 7 is prov;ded with.two embossable areas Al and;
A2, and an antenna pattern 22C is formed between the ’
embossable areas Al and A2. The number of antenna patterns
passing therebetween is’ndt'limited to one.

The émbossable card 102 having an electronic component.
in it, shown in Fig. 6, has the same size as in the first
embodiment, and has a laminate structure in which front and
rear card members 7 and 8 sandwich an electronic component
21. The electronic compdnent 21 is formed of an IC éhip 4
and a loop antenna body 22. Also in Fig. 6, to make the
card structure easy to understand, only the embossable areas
"Al and A2 are shown in the front card member 7.

. In the present embodiment, one line of a thick antenna
pattern 22B is disposed below each of the first.and secohd
embqssable areas Al and A2, and the antenna pattern 22C
hdvihg a predete;miped width is disposed betWeen the two
embossable areas Ai and A2. Thé;tﬁin”anteﬁha'pattern 122
described.in the first.émboﬁiﬁéﬁf may be.of course used as

the antenna. pattern disposed between the embossable areas Al



and A2. It is preferred that an antenna pattern having a
width wider than the distance between the embossable areas
be used. This is because, even when embossed letters and
syﬁbols.are made by an embdssing épparatus to go éhrough-tﬂe
antenna pattern 22C, the antenna pattern is still connectéa_
at some location and the loop antenna body 22 is prevented -

from being broken. - : S

'3

In the loop antenna body 22 of the electronic component
21 shown in Fig. 7, thin antenna patterns 22A ébout-l mm
wide, the antenna pattern 22C about 2 mm wide, and the thick
antenna pattern 22B about 8 mm (B).wide are connected in
series and in a loop manner to fdrm, for example, a three-
turn antenna pattern. Both ends of the antenna pattern are
connected to the IC chip 4 and a capacitor not shown. These
electroﬁic elements have a remote IC function. In this
embodiment, a power is supplied in the same way as in the
first embodiment; This loop antenna has almost the same
receiving efficieﬁcy as théﬁ formed of a thin antenna
pattern made in a loop manner by the conventional method.

In the present embodiment, three antenna patterns'may
be formed in the two embosséble areas Al and A2. Embossment
inforﬁation can be madé Withoﬁt any-restriqtions;' In fhis
case, when the antenna patterns diséoséd at both siaes which
sandwich the center one is made wide, the loqp antenna body

22 is preventéd from being b:okeﬁ even 1if a_positiona;jshift
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occurs in mounting. .The antenna patterns disposed at both
sides may be located below the embossable areas Al and A2.
As describéd above, acéording to the embossable card
102 having a built-in electronic céﬁponent,'of the éecond
embodiment, since the antenna pattern 22C héving a
predetermined width is disposed between the two embossable

areas Al and A2, the area where the loop antenna is coupleq

v

with the electromagnetic fieid is reduced. However, the
thick antenna pattern 22B is disposed be;ow the embossable
area A2 to ﬁake the loop antenna body 22 having almost the
same size as the IC card. Létters and symbols can be
embossed in these embossable'areés without reducing the
receiving efficiency froﬁ that'of a ﬁhree-turn loop antenna
body formed of a usual thin antenna pattern.. Therefore, the
highly reliable, embossable IC card 102 is provided.

Fig. 8 is an outlined view shoﬁing an example structure
of an embossable card 103 having a built—in electronic-
combonent according to a third-émbodiment.

In this embodiment, a card member 7 is provided with
embossable areas Al and A2, and an antenna pattern 32C
having a predetermined width is disposed along the card edge
under the embossable are&'Az. The numger of the énténna
pattern 32C passing under the_area is not limited to one.

- The embossable card 103 having a built-in electronic

component shown in Fig.'S has the same size as in the first
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and second embodiments, and has a laminate structure in
which front and rear card members 7 and 8 sandwich an
electronic component 31. The electronié component 31 has an
IC chip 4 énd a loob antenna body 32. 'Also in Fig. 8, to
make the card structure easy to uhderstand, only the
embossablé areas Al and A2 are shown in the front card
member 7. ; | -
In the present embodiment, one line of a thick antennéﬂ
pattern 32B is disposed below each of the first and second
embossable areas Al and S2, and the antenna pattern 32C
having a predetermined width is diéﬁosed,along.the card edge
under the embossable area A2. 'The thin antenna pattern
described in the first embodiment.may be of course used as
the antenna pattern 32C disposed below the embossable area
A2. It is preferred that an antenna pattern having a width
wider than the thin antenna pattern be used. This_is |
because, even when embossed letters'ahd symbols are made by
an embossing apparatus to go through the antenna pattern 32C,
the anténna paftérn-is still connected at some location and
the loop antenna body 32 is prevented froﬁ being broken.
In.the loop antehna body 32 of the electronic component
31 shown in Fig. 9, thin antenna patterns 32A about 1 mm :
wide,_the antenna pattern.32c about 3 mm wide, and the thick
antenna.patterns 32B about 8 mm (B) wide are connected in

series and in a loop manner to form, for example, a three-
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turn antenna pattern; -Both ends of the antenna pattern are
connected to the IC chip 4 and a capacitor not shown. These -
electronic elements have a :emote'IC function.

‘Also in this embodiment, a power is sﬁpplied in the
same way as in the first embodiﬁent. This loop antenna has
almost the samé receiving efficiency as that formed of a

thin antenna pattern made in a loop manner in the - .

»

conventional method. Three'antenna-patterns may be formed
below the embossable area A2. Embossment info;métion can be
made without any restrictiohs, In this case, when.the
antenna patterns diéposed close to the embossable area A2 is
made wide, the loop,anfenna bd@y 32.is_pfefented from being
broken even if a positionai shift occurs in mountipg. The
antenna patterns disposed ciose.to the embossable area A2
may be located below.the embossable area A2.l

As described above, accordiné to the embossable card
103 having a built-in electroﬁic-component of the third
emquiment, the antenna pattern 32¢C having a_pfede%erminea
width is disposed along thé cérd'edge below the embossable
area A2, and the loop antenna.body 32 havihg almost the same
size as the IC card is formed. Letters and symbols can be
embossed iﬁ these.embossabie areas Al and A2 withou£ |
reducing the féceiving efficiency from that of a'three-turn
loop antenna body formed df a usﬁal thin antenna ﬁattern.

Therefore, the highly reliable, embossable IC card 103 is
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provided.

(2) Manufacturing method of emboesaple IC card

Fig. 10 to Fig. 14C are-views showing example
manufacturing processes (No. 1 to No. 5) of embossable IC
cards according to an embodiment.

In the present embodiment, it is assumed that a card
member having embOSSable areas at predetermined locations
thereof ie formed; antenna patterns are formed in a loop
manner of which portions disposed along the:embossable areas
have widths wider then the 1ohgi£udinal length of the
largest embossed letter or symbol made by embossing; then,
the antenna'patterns are connected-to an IC chip to form an
electronic component; and the electronic component is
sandwiched by the card member. In.thie embodiment, it is
also assumed that the IC cards 10! described in the first
embodiment are formed in a connected manner on a long sheet,
and then, each IC card 101 is punched out.from the sheet.

Under these assumptions, as shown in Fig. 10, a front
card member 7 having embossable areas Al and A2 at-
predetermined locations'thereof and a rear card member 8 are
formed. These card members 7 ahd 8 are printed on long-
sheet film.resin andrwound like.a.role. The fifst and |
second embossable areas Al'aﬁd A2 are specified in printing
aceording to a JIS standard.

Next, to form a loop antenna body 12, for example, a



long-sheet substrate 13 having copper-foil patterns 14A and
14B on both side thereof is prepa:ed, as shown in Fig. 11A.
The shape of the substrate 13 is of course not limited to a
" long-sheet shape, but ﬁay-be a card sﬁape. The~fr6nt and
rear copper foil patterns 14A and 14B have a thickness of
about several dozen to several hundred micrometers, and are--
used to form a thick antenna.patternﬂ a thin antenna pattefﬁ,
an antenna pattern having a predetermined width, and-ah ’
electrode of a capacitor. Fig. 11A is a cross-sectional
view of the substrate 13 having the copper foil patterns on
both sides thereof, and Fig. 11B is a plan thereof.

To fbrm the loop antanna body 12 described in the first
embodiment, it is betﬁer to form in advance through holes
152 and 15B at predetermined positibns, aé shown in Fig. 11B.
These through holes 15A and lsB,electrically connect the .
-front and rear copper foil patterns. A reticle having an
image of the loop antenna_body 12 is made. _in the reticle,
‘the width of the bortions corresponding to antenna patterns
disposed along the embossable aéeas on the front card member
7 is made wider than tha.ioﬁgitudinal length of the largest
embossed letter or symboi fdrmed by an embossing apparatus.
For examble, the portion'cdrresponding to"a thin antenna
pattern 12A is about 0.7 fo_l.o mm wide, and the portion
corrasponding to a thick anfenna pa;ﬁern_lzB is about 7 mm

to 10 mm wide.
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Then, resist not shown is applied to the surface of one
of the copper foil patterns with the positions of the
through holes 15A and 15B shown in Fig. 11B being used as
references. The resist £ilm is'exposed-to light with fhe
reticle-being‘used as a mask. Then, the copper foil pattern
is removed from the sﬁbstrate by the use of a predetermined -
etching solution. The subét:ate is then washed with water;
to form the loop antenna body 12 formed of sheet-shaped éoii'
patterné, and an accumulation electrode not shown, on_the |
substrate, as shown in Fig. 12B. o

Etching is also applied to the copper foil paﬁtern i4B
formed on the rear side of the substrate to leave a porfion
141 serving as the bottom of an IC-chip mounting zone and an
antenna pattern 142 for connection which crosses antehna
patterns (as shown in Fig. 122 and'Fig. 12C). The antenna
pattefn 142 for connectiqn is electrically connected to
antenna patterns 121 and 12B formed on the front surface by
the through holes 15A and 15B (indicated by black?circles.in
the figure). Then, the front surface of the substrate shown
in Fig. 12A is selectively removed to make an opeﬁing. It
is preferred that an IC—dhip-mounting opening section_lﬁ'be
formed whiéh uses the cbppér foil'patterﬁ 141 formed on the
rear'suiface of the substrate as the bottom. FPig. 12A& is a
cross-sectional view taken on line XIIA-XIIA of Fig. 12B,

and Fig. 12C is a cross-sectional view taken on line XIIC-
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- XIIC of Fig. 12B.

Then, -an IC chip 4 is mounted in the opening section 16
of the substrate 13 having the loop antenna body 12, as
shown in Fig.-13A, and both ends bf the loop antenna body 12
are electrically connected to the IC chip 4. -With these
operations, an e;ectronic dompbnent 11 having a three-layer -

structure is formed. Fig. 13A is a cross-sectional view .

@t

taken on line XIIIA-XIIiA of Fig.-l3B,.and FPig. 13C is a
cross-sectional view taken on line XIIIC-XIIIC of Fig. 13B.
The electronic compénent 11 is sandwiched by the card
members 7 and 8, and sealed. In ﬁhé present embodimenf{
epoxy-resin adhesive members are applied to fhe opposing
surfaces of the .long-sheet card members 7 and 8; Then, the
long-sheet electronic component 11 is sandwiched by the card
~members 7 and 8 and they are pasted with each othér at a
predetermined temperature and pressure as showﬁ in Fig. 14A;
With.these operations, the long-sheet IC cards 101 are ‘
formed, as shownhin.Fig. 14C. After the éheet-shaped'IC'
cards 101 is ﬂardened, each IC card 161 is punched. An
embossable card having a builtfin electronic component is
thus manufactured. 1In Fig. 14B, dnly the embossabie areas
Al and A2 enclosed by two-dot chain lines are shown kn the
front card member 7. Fig. 14A'is a cross-sectional view

taken on line XIVA-XIVA of Fig. 14B, and Fig. 14C is a

cross-sectional view taken on line XIVC-XIVC of Fig. 14B.
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As described abéve, according to the manufacturing
method of embossable IC cards of the present embodiment,
embossable cards having a built-in electrénic component -are
manufactured at a high reproducibility. Even when an -
embossed letter or symbol is formed at.the lQop.antenna body
12 outside the embossable areas of the card members 7 and 8.

to go through the loop antenna bod&, since a part of_the -

"

thick antenna patterns 12B éiways remains, if a letter or a
symbol .is formed outside the eﬁboSsable areas, the loop
antenna body is prevented from being broken. |

(3) Information reading and confirming system for
embossed IC éards

Fig. 15 is a perspective view showing an example
structure of an information reading and confirming system
200 for embossed IC-cards, according to an embodiment'of the
présent invention.

In.the present embodiment,HAn embossed IC card 100
having an IC chip and an antenna'péttern.is prepared in
advance. At a site where déta'processing means'for Ic_éards
is installed, the information related to the card owner
recorded in the IC chip is read and predetermined
tfansaction_processing is achieﬁéd. At'a site where data
processing means of this type.is nqt installed, the
information related to;the card_ownef formed in ‘an

embossable area is read by information transfer means for



- 30 -

use solely with embossment information to transfer it to a
sheet. The amount of the transaction is automatically
charged later.

The information reading and cdnfirmiﬁg system 200 for
embossed IC cards shown in Fig. 15 is very suited not only
to cash payﬁent systems but also to credit-card payment
systems in various transactions. The above-described ;
embossed IC cards 100 are used in the system_zoo. Each of’:-
"these IC cards 100 has the.embossable éreas Al and A2 at
positions specified in adVaﬁce_of-the card member 7 and has
the IC chip 4 and the lOop_aﬁtenna bbdy 12 sandwiched by the
front and rear card members 7 and 8 (és shown in Fig. 1).

This system 200 ié at least provided with information
transfer means 24 for use solely With embossment information.
By using this means;.the information related to the card-
owner formed in an embossable area is transferred to a sheet.
The information transfer means 24-is provided with a table
(gaSe) 25 for placing'a card and papers. The IC card 100 is
placed on the table 25 and secured. At one end of the tablé
25, a stepped section 25A for placing papers is provided.
Papers 40 are placed such that one side“thereof is butted
against the stepped section'ZSA.. ’ ‘

The papers 40 are formed of a.plufality of sheets
having a predetermined duplicating funétion.. The papers 40

have a predetermined recording area. The information
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related to the card owner is transferred from the embossed
card and recorded. At a side of the ‘table 25, a slider 26
is provided. A handler 27 which is movable right and left
is mounted to the slider 26. ‘The handler 27 is operated,
for example, so as to reciprocate right and left along the
slider 26 while being pressed downwards. |

According to a recording principle used in the .
information transfer means 24, the card 100 is p;éced on tﬁéh
table 25 with the surface on which embossed letters and
symbols are formed facing upwa:ds; then the papers 40 having.
a duplicating function.are placed on the card 100 along the
stepped section 25A. Under this condition, the handler 27
is.Opefated so as to reciprocate right and left along ﬁhe ”
slider 26 while being'pressed_downwards, With these
operations, the information réiated to the card owner is
duplicated from the embossed card 100 to the predetermined
recording'area of the papers 40 and recorded.

Alternatively, the sy%tem 200 is provided with a card
reader/writer 33 serving as data processing heans for IC
cards. The card reader/wfiter~33 has a card inéertion slot
34, where the card 100 is inséfted; The card reader/writer
33 reads the inférmation related to the card owner recorded
in the IC chip 4 of the card 100. In this embodiment, the
information related to the card owner formed in an

embossable area is recorded into the 1c chip 4 of the IC
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card to prevent card forgery.

As data processing means, an upper business computer
not shown is provided in additioh to the card reader/writer
33 to achieve predetermined transaction processing adcordiné
to the information ielétedlto the card owner. 1In the
present embodiment, when the card reader/writer 33 is
installed, the information related to the .card owner is rééd
frbm the.IC chip 4 of the card 100 or predetermined ’
information related to a transéction is written into the IC
chip 4. When the card reader/writer 33 is not installed,
the information related to the_card owner printed in a
stand-out manner at embossable areas Al and A2 are
transferred to a slip by using the information transfer
means 24, and the slip is left as proof of the transaction.

In the present embodiment, a control apparatus is
provided for the card reéder/writer 33 or for the upper
computer to compare and verify the information related to
the card owner formed in the eﬁboséable areas Al and A2 and
that recorded in fhe IC chip 4 of the IC card. The
information related to thé-card owner formed in the
embossable area is read by a létter fecognition apparatus
such as an -OCR. If the ;etterlénd symbol information formed
on the front surface of'fhe.card differs from that recorded.
in the card, alarm processing is.achieved and the card is

forcedly discharged.
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An example intefnal structure of the electronic
component 11 of the embossed card 100 having a built-in
electronic component will be described next. Fig. 16 is a
block diagramléhowing an examplé internal étructure of the
electronic component 11.

The electronic componenf 11 shéwn in Fig. 16 has the IC

chip 4 and the loop antenna body (receiving means) 12. The

”

IC chip 4 includes a modulation and demodulation circuit 4i
and a signal processingHCircuit 42. The signal processing
circuit 42 has a non-volatile memory not showﬁ.

The'loop antenna body 12.is connected té the modulatibn
and demodulation'circuit 41. A modulated waﬁe (13.56 MHz)
received by the loop antenna body 12 is demodulated by the -
demodulation function of the_modﬁlation-and demodulation
circuit 41. For example, a data sequenée (Data: R to C)
sent from the card reader/writer 33 to the.card 100 is
deﬁodulated. The demodulated data sequence is sent from the
modulation and demodulatioﬁ circuit 41 to the signal
processing circuit 42. -The signalfprocessing circuit 42
applies decoding processing to fhe demodulated data seguence,
and information is read.from the non-volatile memory
'according'to the result of the decoding, oi recording data
included in the data sequencé ié writtén into the memory.

The information read from the non-volatile memory is,

for example, ASK-modulated by the modulation function of the
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modulation and demodﬁlation circuit 41 to férm a data
sequence (Data: C to R) and the data sequence is sent io
the card reader/writer 33 through the loop antenna body 12.
A part of the  electromagnetic field emitted from the card
reader/writer 33 is converted to an electrical signal and
used as a power source of the card 100. In the present

embodiment, the modulation and demodulation circuit 41 has:a
ﬁower—source generating.funCtion, and conVerts i
~electromagnetic  energy to a stable DC electrical power. All
circuits in the IC card 100 are operated by this powef
source. i |

"An example internal structure of the card reader/writer
33 will be described next. Fig. 17 is a block diaéram
showing an example interhal_structure of the card
reader/writer 33 according to én embodiment of_thé present
invention.

The card reader/writer 33 shown in Fig..l7 is aléo
provided with a loop antenna body 52 to ailow communicatioﬂs
with the IC card 100. The_loop antenna body 12 of the card
- 100 and the loop anteﬁné body 52 of the cafd :eader/writer
33 are electromagnetically coupled.and used in an
electridélly non;coﬁtact.state.

The loop antenna body 52 is connected to a moduiation

and demodulation circuit 51, and a modulated wave sent from

the card 100 is demodulated by the demodulation function of
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the circuit 51. For example, a data sequence (Data: C to
R), including the membership number of the'card_owner and
the.expiration date of the card, sent from the card 100 to
the card rééder/writér 33 is demodula?gé. The data sequence
is configured according to a predetefﬁined data format. One
.packet of the data sequence is,.for example, formed of &

-

header and data. : . :

The hodulation and demodulation circuit 51 is cOnnectéa )
to a signal processor unit (hereinafter called an SPU) 53.
The SPU 53 includes a central processing unit (CPU) not
shown fof achieving various types of calculation proéessing,
a ROM storing a control program, and a generai—purposé RAM
used as.a work memory. The SPU 53 applies various fypes of
data processing to the demodulated informétion accordihg to
the control program read from the ROM,.and outputs, fbr
example, information to be written into the. IC card 100 to
the modulation and demodulatibn circuit 51.

The modulation and“demodulation Circuit 51 modulates
various types of inférmatiOn received from the SPU 53, and
then, sends a data sequencé (Data: "R to C) to the IC card
100 through the loop antenna body 52 in the form of a
modulated radio wave. To efficiently emit the data sequen;e
in the form of an electromagnetib field, the data séquence

is ASK-modulated by the use of a carrier wave having a

frequency of 13.56 MHz and the modulated radio wave is sent
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to the IC card 100 aé an electromagﬁetic field (about 500
uv/m) by the loop antenna body 52. A power supply and
.control section 57 is connected to the modulation and
demodulation circuit 51, the SPU 53, an input tool 54, and a
display 55 to send DC power. The power supply and control
section'57 sends a carrier wave having a frequency of 13.56..

MHz to the modulation and demodulation circuit 51.

vt .

The-input.fool 54, such as 'a keyboard, iS'copnécted to
the SPU 53. The operator manipulates the input'tool 54 to
give an instrucfion to the SPU 53. The'display'ss is also
-connected to the SPU 53.l Infbrmation read from the card 100
énd informatioﬁ to be written into the card 100 are _
displayed on the display 55 for confirmation. The SPU 53 is
also connected to an external apparatus 56, spch as an upper
computer, to allow a transéction_to be automatically billed
on-line.

Example prbcessing fo be achieved by the.information
reading.andlconfirming system 200 wiil be described next.
Fig.'la is a flowchart of the example.prbcessing to be
achieved by the information reading aﬁd confirming system
200 for embossed cards having a built-in electronic
componen%; accordiné to an'embodimeﬁt-of.the pfeséht
. invention.

In the present embodiment, it_is.assumed that an

embossed IC card 100 having an IC chip and an antenna
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pattern is prepared in advance; end when various
transactions are made and the amounts of the transactions
are charged by the card, at a site where data processing
means for the IC card is ihstalled, the information related
to the card owner recorded in'the IC chip is read and
predetermined transaction processing is achieved, and at a
site where data processing means of_this type is not ;.
installed, the informatien related to the card owner formeéﬁ
in an embossable area is read by information transfer means
for use solely with embossment.information to transfer it to
a sheet and the'amounts of the transactions are |
automaticallf chafged later.

- Under the above assumption, various transactions are
made in step Al in the flowchart shown in Fig. 18. The card
_100 of this type can beiused in cuirent restaurants, various
installment sales shops, gas stations, and banks, and
actually used-at'leaet when the information transfer means
24 for use soleiy wifh embossment information iseprovided
end a bank.accounf of the card owner has been opened. It is
required thet data precessing means for IC cards be
eonnected_en:line to banks.

Theh,'in step A2, the card owner determines whetheé_the
owner pays the_amdunts ef the tramsactions in cash or by

card. When the'card owner has decided to pay in cash, the

processing proceeds to step A3, and the amounts of the
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transactions are paio in cash. When the card owner has
decided to pay by card in step A2, the processing proceeds
to step A4.

Inlstep A4, whether the data procéssing.means for IC
cards.is used on-line or the information transfer means 24
for use solely with émbossmené information is used off-iinei~

is determined. When the card reader/writer 33 is not .

»

'instailed at the site where the transactions havelbeen made;
the processing proceeds to step As; and thé oard 100 is |
placed in the information transfer means 24. The oard 100.
'is actually placed on the_table'zs with the surface on which
emoossed letters and symbols have been formed being placed |
upwards. on the card, the papers 40 having a duplicating
function,'suoh as slips, related to the transactions are
placed along the stepped section 25A._

To transfer the embossed information, the handler 27 of
the information transfer means 24 is operated to reciprocate
right and left along the slider 26 whiie,being pressed'v

| downwards in step A6. With this opération, the information
related to the card owner is duplicated fron the embossed
card 100 to the predetérﬁined recoiding area of the papers
40 and recorded.i The information related to tne card owner.
printéd in a stand-out manner in the embossable areas Al and
A2 have been transferred to the slips, and they remain as

proof of the transactions.
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In step A7, the‘amounts of the transactions are charged
at the bank account of the card owner according to the
papers 40. In step A4, when the card reader/writer 33 has
been inétalled, the proceséing proceeds to step A8, and the
card reader/writer 33 waiﬁs for a card to be'inserted. The
card owner inserts the card 100 into thg éard insertioen élot~

34 of the card reader/writer 33. ' .

vt

In step A9, the card reader/writer 33 reads letter and
symbol information, such as the membership number and the
éxpiration date of the card owner, from the_IC chip 4. Then.
the prodessing proceeds to step Al0, and whether the card is
the genuine or an imitatibn is determihed. This
determination is achieved by comparing the information
- related to the card owner formed in the embdssable areas Al
and AZ with.that recorded in the IC chip 4 of the IC card.
When.it is determined'from the result of compéfison that the.
card_is.genuine in steﬁ AlO, thé processing proceeds to step
All, and'oﬁ—line processing is performed such as the
automatic charge_qf the amounts of the fransactions at. the
' bank account of the card.owner. Prédetermined information
related to the traﬁsactions may be.written._ Then, the
processing proggedé io step Al2, and the Cardploo is
dischargéd normally. .When it is détermined in step Alo.that
the card is an imitation, the proceséing proceeds to step

Al3, alarm processing is conducted, and the card 100 is



forcedly discharged.'

Then, the processing proceeds to step Al4, and it is
determined whether the processing of the information reading
and confirming system is-ferminafed. When.a sysﬁém -
available time is specified iﬂ advance, the operation is
terminated when the available time elapses. When an

available time is not spécified and the system can be used:

»

_any time, the processing returns to step Al and the
processing is repeated from step Al to 'step AI4 until an
event which needs a halt occurs. .

As described above, accofding.to the information
-reading and confirming systeﬁ 200 for embossed IC cardé of
the present invention, at a site where data_prqcessing means
for use solely with the IC Qards'is installed, the -
cinformation related to the cérd aner read from the IC chip
4 isnread and_transaction prdcessing is achieved, and at a
' site where the data procéssihg meahs'is not installed, the
information related to the card owneﬁ printéd in a stand—out
_ mannef_in an embossable area is transferred to a slip by tﬁe
information transfer means 24 for use solely with embossment
| info#mation and the Slip-is léft as proof of the trahsactipn;
| ‘Therefore, the émoﬁnt of the transaction is
automatically_charged'at the bank account of the customér
later. During the transition period from the usé of usual

embossed cards to that of electronic cards, the embossed IC
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card 100 and the inférmation reading and confirming system
200 are sufficiently work. |

In the present embodiment, one apparatus reads the
emboésed area and another apparatus reads information
recorded in the IC chip mounted in the IC card. 1In a
tfansaction confirming and informatioh reading method—by

using an IC card according to the present invention, when a

”

card'transaction_terminal apparatus is used, such as an
automatic teller machiné (ATM) having an optical égnsor for
reading embossed data and a.ﬁeader/writer for transmitting
and receiving_data in the IC chip through an antenna, a_.
multimedia terminal, or a cash dispenser, t;ansactibn is
confirmed and information is read bj'the use of only one
apparatus. In this case, the;card transaction terminal
apparatﬁs such as an ATM maj include magnetic—data reading
means for reading magnetic data formed in the IC card, in

addition to the above-described reading section.
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WHAT IS CLAIMED 1IS:

1. An embossable IC card comprising:
a first card'membef having an embos;able areé where
'embossing-is td be performed: i
a sécohd card“mgmbef disposed opposite the'first card -
member; “- . . | :
an IC chip sandwiched by the first and second card
members; and-
an antenna pattern disposed around the IC chip and
IGOnnected to the IC chip, |
wherein the width of the antenﬂa pattern is wider than

the longltudlnal length of the largest letter or symbol to .

be embossed in the embossable area.

2. An embossable IC catd according to Claim 1, wherein
the first card member has a plurality of embossable areas
‘and the anteﬁné péttern-is disposed between the plurality of

embossable areas.

3. An embossable IC card according to Claim 2, wherein

~ the width of the antenna pattern is wider than the distance

PSR £he PLATMLARY oF enbasebis sress- ) OO
. ] . _ : o * L M §$ %

'4. An embossable IC card according to Claim 1, wherein
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the antenna pattern is disposéd below the embossable area.

5. An émbpssable IC card according to Claim 1, wherein
the antenna battern is formed of a loop antenna disposed so
as to surround_the IC chip, and a first antenna pattern
having a predetermined width and connected to the IC chip

‘and a second antenna pattern having the width wider than tpe

”

longitudinal length of the largest letter or symbol to be

embossed by embossing are connected in series.

" 6. An IC card qémpriSinQ:.
a first card member having an embossed ares where

~embossing has been.perfoimed;' |

a second éard'member digpbsed opposite the first card
member ; - |

an IC chip sandwiched by the first and secénd card
members; and;

an antenna pattern dispdsed around the IC chip and
conﬁected to the IC chip,

wherein the width of the antenna pattern is wider than

the longitudinal length of the largest embossed letter or
el fomet i ho emossst wres | UMM
' _ o s+ e L Mo s+

7. An IC card according to Claim 6, wherein the first

card member has a plurality of embossed areas and the
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antenna pattern is disposed between the plurality of

embossed areas.

8. An IC card according to Claim 7, wherein the width
of the antenna'pattern is wider than the distance between

the plurality of embossed areas.

9. An IC card accdrding to Claim 6, wherein the

antenna pattern is disposed below the embossed area.

10. An IC card according to Claim 6, wherein the

-

antenna pattern is forméd of a loop antenna disposed so as
tp sufround the IC chip, and a first antenﬁa pattern having
. a predetermined width-éﬁd'connecféd'to th;'IC chip and a
second antenna pattefn.having the width wider than the’
longitudinal length of the 1argést embossed letter or symbol

formed by embossing are connected in series.

11. A transaction confirming method by using an IC

T

. a first card member having embogsed data-fofmed_in

card,

the IC card comprising:

an embossed area;:

a second card_member disposed opposite the first.

card member;
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an IC chip éandwiched by the first and second card
members; and
an antenna paftern disposed around the IC chip and
connected to the IC chip,. | )
| - wherein the width of the antenna pattern is wider
than thé lbngitudinal length of the largeét embossed letter

or symbol formed in the embossed area, and T

'3

" the transaction §onfirming method'comprising the steps
of: |
_feading the embossed data fbrmgd in the IC card: and
reading-informatioﬁ'recordéd in the IC chip from the IC

card and performing transadtion'processing.
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