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The present invention relates to a non-contact type IC
card, and nore particularly, to a non-com@amL type I1C
card including a magnetic recording |ayer,
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can be used for various purposes. For this reason, the
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industrial purpose. [0004] In particular, when

i RdRiEk : SO GONAGH BADRETr ead, a non- cont act type IC

card does not need to be inserted into a dedi cated

devi ce and can be sinply handl ed. For this reason, the
NRACKHGROUNDRERTC card is being spread for the
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*30000D* As a card technology has been developed in recent years,

there are IC cards, which can be used for various purposes, as an
information recording medium used in various communication systems.
The IC cards are classified into a contact type IC card that can write
and read information by coming in contact with a dedicated device, and
a non-contact type IC card fhat can write and read information only by
approaching a dedicated device.

[0003] Since these IC cards have higher security and a large
amount of information capable of being written thereon in comparison
with a magnetic card including a magnetic recording layer, only one IC
card can be used for various purposes. For this reason, the spread of
the IC card is being increased for an industrial purpose.

[0004] In particular, when information is written or read, a non-
contact type IC card does not need to be inserted into a dedicated

device and can be simply handled. For this reason, the non-contact

type IC card is being spread for the industrial purpose.
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2 [00051 Further, since there is also provided an IC
card including a magnetic recording |ayer such as a
magnetic stripe, only one IC ca d may be required for
usi ng a comuni cati on system based on a conventiona
magneti c recording |layer and a conmuni cati on system
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hologram, like the plastic card with a magnetic stripe disclosed in
Patent Document 1. _
[0008] However, when an electrostatic test prescribed by “JIS X
6305-6:2001(ISO/IEC 10373-6:2001)” or “JIS X 6305-7:2001(ISO/IEC
10373-7:2001)” is performed on the non-contact type IC card using the
magnetic recording layer on which the hologram processing 1s
performed and static electricity is discharged to the magnetic recording
layer on which the hologram processing is performed, discharge
current flows into an antenna embedded in the non-contact type IC
card from the magnetic recording layer on which the hologram
processing is performed. Finally, the discharge current flows into an
IC chip connected to the antenna, so that electrostatic discharge
failure of the IC chip occurs.

[0009] Further, there is a document disclosing a non-contact type



[ 00091 Further, there is a docunent disclosing a

non- cont act type 3 ICcard including a
transpar ent/ opaque type reversidl e thermal recording

| ayer, as a technical document that is filed before the
present invention. The transpar ent/ opaque type
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Patent Document 1: Japanese Patent No. 3198183

Patent Document 2: Japanese Patent Application Laid-Open No. H11-
353442

Patent Document 3: Japanese Patent Application Laid-Open No. H11-
353447

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0011] Meanwhile, Patent Document 2 disclose a non-contact type
IC card including a transparent/opaque type reversible thermal
recording layer in which the insulating metal luster reflecting layer is
formed by the island-stage tin deposition and the versatility of an
antenna or a coil is not lost. However, electrostatic discharge failure of

the IC chip, which occurs when the magnetic recording layer on which



the 1 C chip, which occurs when the magnetic recording

| ayer on which 4 the hol ogra rocessing is perforned is
applied to the non-cont act typéf | C card, is not
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antenna and an IC chip connected to the antenna that are embedded in
the card base member, thereby preventing electrostatic discharge
failure of the IC chip embedded in the non-contact type IC card.

[0014] In order to achieve the above-mentioned exemplary object,
the present invention includes following characteristics.

[0015] According to a first exemplary aspect of the present
invention, a non-contact type IC card includes at least a magnetic
recording layer, a metal reflective layer, and a hologram layer that are
sequentially laminated on a card base member, and an antenna and an
IC chip connected to the antenna that are embedded in the card base
member. The metal reflective layer is made of a material of which
electric conductivity is smaller than 28.9x108/Qm.

[0016] In addition, the metal reflective layer of the non-contact



[0016] In addition, the nmetal reflective |layer of the
non-contact 5 type IC card according to the first

exenpl ary aspect of the presentd invention may be nade of
at |least one of Sn, Ti, C, Fe, In, N, Co, and Zn.
Further, it is preferable that the netal reflective |ayer
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[0018] In addition, the metal reflective layer of the non-contact
type IC card according to the second exemplary aspect of the present
invention is made of a material having light reflectivity or
concealability, the metal reflective layer may be made of any material
having light reflection and concealability. Further, as long as the
surface resistivity of the metal reflective layer is 7.02(Q/0) or more, the
metal reflective layer may be made of any material, for example, at
least one of Al, Zn, Co, Ni, In, Fe, Cr, Ti, and Sn. Furthermore,
considering workability, manufacturing cost, and the like, it is
preferable that the metal reflective layer be made of Al. In addition,
considering concealability, it is preferable that the metal reflective

layer be made of Al, Sn, or Cr. For this reason, it is most preferable



consi dering concealability, it is preferable that the
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reflective layer to the antenna. Therefore, it is possible to prevent the
electrostatic discharge failure of the IC chip embedded in the non-

contact type IC card.

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] , The characteristic of a non-contact type IC card according to
an exemplary embodiment of the present invention will be described
with reference to Figs. 1 and 2. |
[0023] As shown in Fig. 1, the non-contact type IC card according
to this exemplary embodiment 1s a non-éon‘tact type IC card where a
hologram-magnetic recording layer 2 is provided on a card base
member 1 and an antenna 12 and an IC chip 13 connected to the

antenna 12 are embedded in the card base member 1.



antenna 12 are enbedded in the card base nenber 1. 7
[ 00241 Further, as shown in Fig. 2, the hol ogram
magnetic recording |ayer 2 incfudes at |east a magnetic
recording |layer 22, a netal reflective |layer 23, and a
IhoI ogram | ayer 24. [00251 Meanwhile, the netal reflective
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as shown in Fig. 1. The I1C chip 13 i's connected to the
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accompanying drawings.
[0027] (FIRST EXEMPLARY EMBODIMENT)
<STRUCTURE OF NON-CONTACT TYPE IC CARD>
First, the structure of a non-contact type IC card according to this
exemplary embodiment will be described with reference to Fig. 1.
[0028] As shown in Fig. 1, the non-contact type IC card according
to this exemplary embodiment includes a card base member 1 and a
hologram-magnetic recording layer 2. Further, an antenna 12 and an
IC chip 13 are embedded in the card base member 1 of this exemplary
embodiment as shown in Fig. 1. The IC chip 13 is connected to the
antenna 12, and embedded in the card base member 1.
[0029] <STRUCTURE OF CARD BASE MEMBER 1>

The structure of the card base member 1 of the non-contact type

IC card according to this exemplary embodiment will be described



The structure of the card base nenber 1 of the
non-contact type |1C card according to this exenplary
enbodi ment will be described 88 below with reference to
Fig. 1. [00301 The card base nmenber 1 of the non-contact
type 1C card according to this exenplary enbodi nent is
structured as, follows; ., As., shown in Fig. 1, antenna
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resin, am de resin, a polyacetal resin, a PC
(r[Oby’SQ&tMﬂIDRIEESHEEl'HuGa vinyl chloride resin, a
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' e(;fn{}i)er %Eelgd eas’slen’?‘nember 1, and is a base material that makes a card
body strong. As a material that may be used as the material of the
core sheet 16, known resins that may be used as the card base member
1 forming the middle portion of the IC card body in the related art, for
example, thermoplastic resins, such as a general-purpose polystyrene
resin, an impact-resistant polystyrene resin, an acrylonitrile styrene
resin, an ABS (acrylonitrile butadiene styrene copolymer) resin, an
acrylic resin, a polyethylene resin, a polypropylene resin, a polyamide
resin, a polyacetal resin, a PC (polycarbonate) resin, a vinyl chloride
resin, a modified PPO resin, a polybutylene terephthalate resin, and a
polyphenylene sulfide resin; alloy-based resins; reinforced resins
obtained by adding glass fiber, can be used. Meanwhile, since vinyl

chloride, PET-G, or the like have characteristics for performing self-

fusing, an adhesive or an adhesive sheet are not needed for laminating



obt ai ned by addi ng gl ass fiber, can be used. Meanwhile,
since vinyl chloride, PET-G or the |ike have
characteristics for performng $elf- fusing, an adhesive
or an adhesive sheet are not needed for lamnating 9 the
vinyl chloride, PET-G or the like. Therefore, it is
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Examples of a material that may be used as the material of the
antenna pattern 12 include copper, aluminum, gold, silver, iron, tin,
hickel, zinc, titanium, tungsten, solder, and an alloy. Meanwhile, an
etching method and a printing method (a screen printing method or an
offset printing method) may be used as a method of forming the
antenna pattern 12 on the antenna substrate 11. Further, a winding
method may be used to form the antenna pattern 12 on the antenna
substrate 11. |
[0036] <ADHESIVE 14>
The adhesive 14 is used for the connection between the antenna
pattern 12 formed on the antenna substrate 11 and electronic
components, such as the IC chip 13. Examples of the adhesive 14
include a UV curable resin, a moisture-curable resin, and a

thermosetting resin. Further, the connection between the antenna

pattern 12 and the electronic components, such as and the IC chip 13,



conmponents, such as the 1C chip 13. Exanples of the
adhesive 14 include a W curable resin, a

moi sture-curable resin, and a 1Phernosetting resin.
Further, the connection between the antenna pattern 12
and the el ectronic conmponents, such as and the I1C chip
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the hol ogram magnetic recording layer 2 of the
nametdnoraetalpe partecled thesvvadvag 10 Ak adhespreasych as an epoxy
enbodi ment will be described below with reference to
Fi'§S1'2. [ 0038] The hol ogram magnetic recordi ng | ayer 2

| S | e i di RECORDIN
R B e
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layer 23, a hologram layer 24, and a passivation layer 25. The
hologram-magnetic recording layer 2 is laminated on a support layer
27 with a release layer 26 therebetween, thereby forming a “transfer
sheet”.
[0039] <ADHESION LAYER 21>
The adhesion layer 21 is a layer for adhering the hologram-
‘magnetic recording layer 2 onto the card base member 1. Examples of
a material that may be used as the material of the adhesion layer 21
include synthetic resins such as vinyl chloride/vinyl acetate copolymers
having an excellent heat-sealing property. It is preferable that the
thickness of the adhesion layer 21 be about 5 pm. '
[0040] <MAGNETIC RECORDING LAYER 22>
The magnetic recording layer 22 is a layer on which information

can be recorded, and is formed by performing printing or application



havi ng an excell ent heat-sealing property. It is
preferable that the thickness of the adhesion |ayer 21
be about 5 gm [0040] <MAGNETI @1RECORDI NG LAYER 22> The
magneti c recording layer 22 is a |ayer on which
information can be recorded, and is forned by perform ng
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r R @ivebopr 48 dfahid exemplary embodiment include Zn, Co, Ni, In,
Fe, Cr, Ti, Sn, and various alloys thereof. Further, a vacuum
deposition method, a sputtering method, a reactive sputtering method,
an ion plating method, and an electroplating method may be used as a
meth(_)d of forming the metal reflective layer 23. Meanwhile, the
thickness of the metal reflective layer 23 is preferably in the range of
about 30 to 100 nm, and more preferably in the range of about 40 to 70
nm. Furthermore, it is preferable that the metal reflective layer 23 be
composed of a continuous film in consideration of light reflectivity.
[0042] <HOLOGRAM LAYER 24>
The hologram layer 24 is a layer for forming a hologram forming

portion 30. Meanwhile, example of a material that may be used as the

material of the hologram layer 24 include thermoplastic resins, such as



nm Furthernore, it is preferable that the netal
reflective |ayer 23 be conpos of a continuous filmin
consi deration of light reflecti¥ity. [0042] <HOLOGRAM
LAYER 24> The hol ogram |l ayer 24 is a layer for formng a
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thermosetting resin, for example, an epoxy resin, a phenol resin, a

thermosetting acrylic resin, or a melamine resin. It is preferable that
the thickness of the passivation layer 25 be in the range of about 1 to 2
pm.
[0044] <RELEASE LAYER 26>

The release layer 26 is a layer for separating the above-
mentioned hologram-magnetic recording layer 2 from the support layer
27. Meanwhile, examples of a material that may be used as the
material of the release layer 26 include a thermoplastic acrylic resin, a
polyester resin, a chlorinated rubber-based resin, a vinyl chloride-vinyl
acetate copblymer resin, a cellulose-based resin, a chlorinated
polypropylene resin, and a material that is obtained by adding oil
silicon, fatty acid amide, or zinc stearate to the above-mentioned resins.

It is preferable that the thickness of the release layer 26 be about 0.5



27. Meanwhile, exanples of a material that may be used as
the material of the rel ease I%%er 26 include a
thernoplastic acrylic resin, a-“polyester resin, a

chl ori nated rubber-based resin, a vinyl chloride-vinyl
acetate copol yner resin, a cellul ose-based resin, a
chlorinated polypropylene resin, and a material that is
obt™i ned by adding oil silicon, fatty acid am de, or
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fﬁ%ﬁ%}é{igglr glruﬁ i felbfs®@ORTek! 26t antiothet passivavivnelagbee25 ofn the
support layer 27, applying a resin composition forming the hologram
layer 24 so as to form the hologram forming portion 30, forming the
metal reflective layer 23 by a deposition method, and sequentially
applying the magnetic recording layer 22 and the adhesion layer 21.
Accordingly, it is possible to form the transfer sheet of the hologram-
magnetic recording layer 2 shown in Fig. 2. Meanwhile, the above-
mentioned method is an example, and the method of forming a transfer
sheet is not limited thereto. As long as the transfer sheet of the
hologram-niagnetic recording layer 2 shown in Fig. 2 is formed, any
method may be used. In this exemplary embodiment, the total
thickness of the passivation layer 25, the hologram layer 24, the metal
reflective layer 23, and the magnetic recording layer 22 of the

hologram-magnetic recording layer 2 of this exemplary embodiment is



magneti c recording layer 2 shown in Fig. 2. Meanwhil e,
the above- nmentioned nethod is gn exanpl e, and the nethod
of formng a transfer sheet id%not limted thereto. As
long as the transfer sheet of the hol ogram nagnetic
recording |layer 2 shown in Fig. 2 is forned, any nethod
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antenna 12 of the non-contact type IC card needs.to be designed to be
large.

[0049] For this reason, it is preferable that the antenﬂa 12 of the
non-contact type IC card according to this exemplary embodiment is
disposed along the outline of the IC card for the sake of design.
Therefore, as shown in Fig. 3, the hologram-magnetic recording layer 2
and the antenna 12 embedded in the card base member 1 are designed
to overlap each other. |

-[0050] However, when the hologram-magnetic recording layer 2
and the antenna 12 embedded in the card base member 1 are designed
to overlap each other as shown in Fig. 3, there are the following
problems. If an electrostatic test is performed in compliance with a

test method prescribed by “JIS X 6305-6:2001(ISO/IEC 10373-6:2001)”



| disposed along the outline of the I1C card for the sake
of design. Therefore, as showgsi n Fig. 3, the hol ogram
magneti c recording layer 2 and“the antenna 12 enbedded
in the card base nmenber 1 are designed to overlap each
ot her. [0050] However, when the hol ogram magnetic

00! _ i |
S 15 2He R By paBR (DERSRRARF e APPRNEY A RE, that s 2

shoubciiBeli galud preeeeibadebyha. 3.0 bHViIDg Xp63aRepR2001(ISO/IEC
electrostatic test is perfornmed in conpliance with a _
t dd43el RODM} escFibtehyif Bs Xleggomtatizodest S Ipaformed in

10373-62001)" 1 f JIS the |l d i th .
SeamRTaRgE] TP Aottt meRpd; PEocEIR, piko JIF L& 6305
V1G0T 200 HOIFE, T Y gapmpy withstand

P4 ficrEdcircito WTREe &\C ehut i aapte@siriliet hatuppesseribed Hyy 4.3.7
"JI'S X 6305- 7:2001(|SQ | EC 10373- 7: 20%%) " of JIS, the IC
caf (JES R G328 LIROMEAES O BE L9 &dt20Q0Xy of 6 kV that is

48081 200 e dRMIBIE 18R Gleqtinatayic t3pfouporBal By 1S & 6305
2'6289922?1‘55@41@9 ??g;?t@%‘{)ool?fﬁbrgfﬂﬁj Ib<§6§093ﬂ§001(180/1Ec 10373-

63036812004 ( peofornfed 033ihg 7arR06lkrtrdstapier fdascleakgesitegt acircuit
el ectrostatic discharge test circuit shown in Fig. 4.
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Subsequently, after static electricity is discharged from the “ESD
tester” to the “non-contact type IC card”, the performance of the IC
chip 13 of the non-contact type IC card is tested.
[0053] Meanwhile, the electrostatic discharge test shown in Fig. 4
is performed under the following conditions:
Charge storage capacitor: 150pF £ 10%
Discharge resistance: 330Q + 10%
Charge resistance: 50 to 100 MQ
Rising time: 0.7 to 1 ns
[0054] First, as shown in Fig. 5, each of the sﬁrface and the back
surface of the non-contact type IC card is divided into twenty regions
in the form of a 4 x 5 matrix. After that, the static electricity of +6 kV
is applied to the twenty regions on the surface of the non-contact type

IC card in rotation, and the static electricity of -6 kV is then applied to



[0053] Meanwhile, the electrostatic discharge test shown
in Fig. 4 is performed under tlée follow ng conditions:
Charge storage capacitor: 150p|’—1 10% Di scharge

resi stance: 3300 10% Charge resistance: 50 to 100 MO
Rising tinme: 0.7 to 1 ns [0054] First, as shown in Fig.
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The nmagnetic recording |ayer 2 and the antenna
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ot her. Accordingly, when static electricity i
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hol ogram_magnetic recording layer 2 is disposed in the
coorithad€ ehimhéB- 1 i s determ ned by standards dependi ng

on[otd%es]i nt eﬂ%%%v&'ﬁﬁepf tﬁgep%gitqonlz%hgi‘@mehg’ hologram-magnetic
recording layer 2 is disposed in the card base member 1 is determined
by standards depending on the intended use of the card. For example,
according to the standard of “JIS X 6302-2:2005(ISO/IEC 7811-2:2001)”
or “JIS X 6302-6:2005(ISO/IEC 7811-6:2001)”, a distance between the
upper end of the non-contact type IC card and the front side of the
hologram-magnetic recording layer 2 is determined by 5.54 mm to the
maximum extent, and a distance between the upper end of the non-
contact type IC card and the rear side of the hologram-magnetic
recording layer 2 is determined by 11.89 mm to the minimum extent in
the case of two tracks and determined by 15.95 mm to the minimum
extent in the case of three tracks. Accordingly, when the antenna 12 is
disposed in the card base member 1 to make the communication
characteristic of the non-contact type IC card good, the hologram-

magnetic recording layer 2 and the antenna 12 overlap each other as
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[0058] Meanwhile, the measurement results shown in Fig. 6 are
results that are obtained by performing the electrostatic test shown in
Fig. 4 under a temperature condition of 20°C after a non-contact type
IC card shown in Fig. 7 is manufactured.
[0059] Further, the non-contact type IC card shown in Fig. 7 is a
card that is manufactured by using the following materials, being
interposed between stainless plates having a thickness of 1 mm, and
thermally compressed by a hot press.
[0060] Over sheet 17-1: CG030M: 50 um (manufactured by Taihei
Chemicals Limited)
Core sheet 16-1: PG700M: 125 pm (manufactured by Taihei

Chemicals Limited)



caused by the electrostatic test of the non-contact type
IC card using the material. [q 581 Meanwhil e, the

nmeasur enent results shown in Fi 6 are results that are
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Fig. 4 under a tenperature condition of 200C after a
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[0061] The measurement results shown in Fig. 6 are results of the
electrostatic discharge failufe of the IC chip 13 when Ag, bu, Al,‘Au,
Zn, Co, Ni, In, Fe, Cr, Ti, and Sn are used as the material of the metal
reflective layer 23 of the hologram-magnetic recording layer 2. As
apparent from the measurem.ent results shown in Fig. 6, it is identified
that the electrostatic discharge failure of the IC chip 13 does not occur
when Zn, Co, Ni, In, Fe, Cr, Ti, and Sn are used as the material of the
metal reflective layer 23. Accordingly, if a material having an electric
conductivity smaller than the electric conductivity (28.9x 108/Qm) of Au
" is used as the material of the metal reflective layer 23, the electrostatic
discharge failure of the IC chip 13 does not occur.
[0062] For this feason, it is preferable that the metal reﬂective
layer 23 of the hologram-magnetic recording layer 2 be made of a -
material having an electric cdnductivity smaller than 28.9x10%/Qm.
Accordingly, it is possible to prevent the electrostatic discharge failure

of the IC chip 13 that is embedded in the non-contact type IC card



el ectrostatic discharge failure of the IC chip 13 when
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used as the material of the metldl reflective | ayer 23 of
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" netal sofactivalayer 33 o the oiSeram magnetie PECOrilE dayer 2 of
the non-contact type IC card according to the above-mentioned
exemplary embodiment. However, as long as the electric conductivity
of the material of the metal reflective layer 23 is smaller than
28.9x108/Qm, it goes without saying that at least one of Zn, Co, Ni, In,
Fe, Cr, Ti, and Sn may be used as the material of the metal reflective
layer.

[0065] Further, it is preferable that Sn, Ti, Cr, In, and Zn be used
as the material of the above-mentioned metal reflective layer 23.
Considering manufacturing cost, chemical stability, and the like, it is
preferable that Cr be used as the material of the metal reflective layer.

Furthermore, considering concealability, it is preferable that Sn and
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electrostatic discharge failure of an IC chip 13 embedded in the IC card.

The non-contact type IC card according to the second exemplary
embodiment will be described below with reference to Figs. 8 and 9.

[0068] The non-contact type IC card according to the second
exemplary embodiment includes the same structure as the non-contact
type IC card according to the first exemplary embodiment that is
shown in Fig. 1. Meanwhile, the metal reflective layer 23 of the non-
contact type IC card according to the first exemplary embodiment has
been made of a material having an electric conductivity smaller than
28.9x108/Qm. However, as long as the surface resistivity of the metal
reflective layer 23 is 7.02(Q/0) or more, the metal reflective layer 23 of
the non-contact type IC card according to the second exemplary
embodiment may be made of any material, for example, Al, Zn, Co, Nj,

In, Fe, Cr, Ti, Sn, or various alloys thereof.



and static electricity is discharged to the netal
reflective layer 23, it is pogii ble to limt discharge
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[0072] Over sheet 17-1: CGO30M: 50 pm (manufactured by Taihei

Chemicals Limited)

Core sheet 16-1: PG700M: 125 pm (manufactured by Taihei

Chemicals Limited)

Core sheet 16-2: PG700M: 200 pm (manufactured by Taihei

Chemicals Limited)

IC module 15: RC-S935A (manufactured by Sony Corporation)
Core sheet 16-3: PG700M: 200 pm (manufactured by Taihei

Chemicals Limited)

Core sheet 16-4: PG700M: 125 um (manufactured by Taihei

Chemicals Limited)

Over sheet 17-2: CGO30M: 50 um (manufactured by Taihei



Fig. 4 under a tenperature condition of 20C after a
non-contact type |C card sho in Fig. 7 is

manuf act ured. [00711 Further,\lvtrz?e non-contact type IC
card shown in Fig. 7 is a card that is nmanufactured by
using the followng materials, being interposed between

S‘cﬂlé‘ﬁlﬁ%s ﬁﬁﬁ@d;‘a\” ng a thi ckness of 1 nmm and
conpressed by a hot press. [00721 Over sheet
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surface resistivity" shown in Fig. 8 is a val ue
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| ayer 23 and the hol ogram nmagnetic recording |ayer 2
“surface resistivity’=(V/I)x(W/L). :
[0074] ~ As apparent from the measurement results shoWn in Fig. 8,
it is identified that the electrostatic discharge failure of the IC chip 13
does not occur when the hologram-magnetic recording layer 2 is formed
using the metal reflective layer 23 having a surface resistivity of
7.02(Q/0) or more.. |
[0075] For this reason, if the hologfam?magnetic recording layer 2
is formed by using the metal reflective layer 23 having a surface
resistivity of 7.02(Q/0) or more, discharge current flowing from the
metal reflective layer 23 to an antenna 12 is limited and the
electrostatic discharge failure of the IC chip 13 embedded in the IC
card does not occur, even though the hologram -magnetic recording
layer 2 is disposed at a position prescribed by a standard of “JIS X
6302-2:2005(ISO/IEC 7811-2:2001)” or “JIS X 6302-6:2005(ISO/IEC
7811-6:2001)” so as to form the non-contact type IC cérd, an‘
electrostatic test prescribed by “JIS X 6305-6:2001(ISO/IEC 10373
6:2001)” or “JIS X 6305-7:2001(ISO/IEC 10373-7:2001)” is performed,



I's disposed on the card base nenber 1, as shown in Fig.

9. Furthernore, the "surface resistivity" is calcul ated
by an equation "surface resi stzsvi ty'=(V/1)x(WL). [0074]
As apparent fromthe neasurenent results shown in Fig. 8,
it isidentified that the electrostatic discharge failure

of the, I.C 13, d
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nore, the non-contact type IC card neets the standard of

" Jh&8logradPmagnetic recording layer 2 of the above-mentioned second
exemplary embodiment is formed to have a surface resistivity of
7.02(Q/0) or more, the metal reflective layer may be made of any
material. For example, at least one of Al, Zn, Co, Ni, In, Fe, Cr, Ty,
and Sn may be used as the material of the metal reflective layer 23.
[0078] Considering workability, manufacturing cost, and the like, it
is preferable that Al be used as the material of the metal reflective
layer 23. Furthermore, considering concealability, it is preferable that
Al, Sn, and Cr be used as the material of the metal reflective layer.
For this reason, it is most preferable that Al having workability, low
manufacturing cost, and concealability be used as the material of the

metal reflective layer 23 of the second exemplary embodiment.

[0079] The above-mentioned exemplary embodiments are preferred
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BRIEF DESCRIPTION OF THE DRAWINGS

[0082] Fig. 1 is a view showing the structure of a non-contact type
IC card according to an exemplary embodiment of the present
invention.

Fig. 2 is a view showing the structure of a hologram-magnetic
recording layer 2 that is included in the non-contact type IC card
according to the exemplary embodiment.

Fig. 3 is a view showing a positional relationship between an
antenna 12 and the hologram-magnetic recording layer 2 of the non-

contact type IC card according to the exemplary embodiment.



limted and may be fornmed in any |ayer structure.
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14 ADHESIVE
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CLAIM5 1. A non-contact type IC card in which at |east a
magnetic recording layer, a netal reflective |ayer, and
a hologram | ayer are sequentially |am nated on a card
base nenber, and an antenna and an I C chip connected to
the antenna are enbedded in the card base nenber, wherein
the nmetal reflective |ayer i§|made of a material of which
el ectric conductivity is snmaller than 28.9x106/52m so

t hat di scharge current flowmgytromthe nmetal reflective
| ayer to the antenna is limted. 2. A non-contact type
IC card in which at | east a magnetic recording |ayer, a
netal lef | eetanentdchlyrerlC canul vaichegllog p angdedoreqordingdayer, a metal
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Co, and,Zn. . candin
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of the Aon-c FIPOQCCP ?Ef'r aé?‘o ing 1S claim

wherein the material is at least one of 5n, Ti, Cr, Fe, In, Ni, Co, and Zn.

4, The non-contact type IC card according to amny one of claims 1 to 3,
wherein the metal reflective layer is composed of a continuous film.

5 The non-contact type IC card according toclaim 1 or 2,

wherein the magnetic recording layer, the metal reflective layer, and the hologram layer

are integrated.

6. The non-contact type IC card according to any one of claims 1 to 5,
wherein the metal reflective layer and the antenna are designed to overlap each other in a

laminating direction of the non-contact type IC card.



