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[ 0001] The present invention relates to a non-contact
type I1C card, and nore particularly, to a non-contact
typeI IC card including a mnmagnetic recording |ayer, a
nmetal reflective |layer, and a hologram |aye

provi ded on at | east onBESO‘EHéT(B%N car dybmmmmnwm’m,”m
menber, and an I C chip and a conmmuni cation ant enggses
tbhat are enbedded in the card base nenber, thereby

ei ng capabl e of _transm.tiin [ Vi data in a
non- cont act mn@bﬁﬁa@éﬁﬁaﬁ%#ﬁ%ﬂtggpa card
technol ogy has been devel oped in recent years, there
are | C cards, which can be used for various purposes,

T}%@ﬁgﬂdggp%mﬂﬁn recordi ng nedi um used in various
|

i'on-"systens. The IC cards are classified

[OPQPSP a C'Tﬂeagi*eéé’ﬂte ihGendidh kBt o W ioh-caftaéedfpe IC card,

ormation by comng in contact with a dedicated
arfBVihfdre gpurtiduloFlycond aat nioeohCacer typdalCceardr iheluding a
and read information only by approaching a dedicated
mdgvietic 1e20@dingi baper,hasambtakarefledtave hypwrand a hologram
security and a I_argg amount of inforpation capg(gl e of
lager ridiatr are arravidedonn; it deaptapngopurigan of apgar@thase member,

s SRS BT eRt S ot BRI efiBedfed in the
regason, the regd of he | C [ ' P0G ..

co G585 ahAGLE: Py, bRk G B, 57 DF4 RRghEARRCABA receiving
' Qo d ' read, a non- contact type IC

d%ﬂ% oegﬂh%éﬁﬁ%g%h{o %gfﬁnserted into a dedicatgg
devi ce and can be sinply handled. For this reason, the

non-contact type IC card is being spread for the
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[0002] 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 that 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 [0005] Further, since there is also provided an IC
card including a magnetic. recording |layer such as a
magnetic stripe, only one IC card nmay be required for
usi ng a comuni cati on system based on a conventi onal
magneti c recording |layer and a conmuni cati on system
based on an | C chip. [0006] Meanwhile, as a technical )
[000&]ment Fulréhet s sind¢edhbeé asealsreprovedehtan d¢eeardrncluding a
there is a docunent disclosing a plastic card with a
magyedid cesording ilayeni swchvag @ pragnatisgstrives anly one IC card
ef fect using ologramthat is foryed.by perform
mAF| d@?aﬁ@%ﬁ&!@ss?@g BHNE %ﬁ@@?@@gi‘lﬁnéyﬁ %,lr)]gsed on a
the plastic card can perform functiongl _ informat.i Qp.
copveatihal ByRERR G THOTRBRed1Let dEBlaPnGOPIpRicAEjon system
e e ent Docunent 1). [0007] At present, a
beReg BhTan EE sPE

hg | ayer on which hol ogram processing

[obdeter f oMEshRaslbess atteeRpies] dochenanp!tiag i fled before the
non- contact type 1C card in order to be capable of

pre8ene’ i vith fiBA¢ tthetal is hnd ecumiemtndivciosiasg rgplastie card with a
providing a visual effect using a hologram like the
mpkasitic strigewihh vahidgnwitiite spropalisigsci oysnah effect using a
Pat ent Docunent 1. [0008] However, when an )
habgramsthat cig eformedsbyi mariopping diglogram processing on a
6305-6: 2001(1 SO | EC 10373-62001)". or "&I S X functi 1
magastyc 2hRaqIsag) gayefos -7Pg®%ﬂf" cpgd, can, prrfogm functiona
. t.he ngn-contact t. | C card using Ll G as
infRERAHAS PagersSHfE B ittie ThPos dRnstROGR L ding layer (for
exPHIE e PRk EDGEhERL)CI LY [ s di scharged to the
nmagnetic recording layer on which the hol ogram

[o@ordess! Ag bieQ@ﬁf,Obma%ﬂéﬁi@h@é@&di@llgf lgper fd@vwhiich chologram
an antenna enbedded in the non-contact type IC card

pfocessing imgeaformeec dradi g emystempted dbo beeapplied to a non-
hol ogram processing is _perfornmed. Finally, the _

catitachatyee AC reand finonedentt He crpabde pogwéer@dngofunctlonal

il{fggm%tantiggngﬁxégq%ggtgs e‘IN (ﬁer o%tr%t\fli&indgl s%ha{/_ seualf aleh%rc% .using a

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 is
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



[0009] Further, there is a docunent disclosing a
non-contact type 3 1C card including a
transparent/opaque type revers3ble thermal recording
| ayer, as a technical document that is filed before
the present invention. The transparent/opaque type
reversible thermal recording |ayer including an

I0 ngatat iingluding lasteinspitest/opaduyetyps pewverdisle thermal
on at | east one surface of the non-contact type IC

recarding lagerhaam technichll do¢emertethiatiis 4Hedt hefore the present

) insu[atin% metal luster reflecting |ayer is. fqrned Ey )

inyanitiomndldeageanspaneptonamie tyine %Y%ﬁﬁnl?t egpmagh recording
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m%Hh‘IEtiHr&ﬁg%gl({lﬂiéoagﬁ&'ﬂfér it hid@ak ﬂﬂat%'cljgidﬂs'ﬁér reﬂegting layer is

atterns, structures are provi at an |

foPRfEH ®y Andidlamdraiece $ididepddtin, 4hdnvérddlitpofcin antenna
are di Sposed in an island shape and insul ated from

oreacibidant lese (feedxhaiple)sercPlacent Mot himerit 2
| ayer, so that it can be avoided a bad influence on .
[0088]el ecFrirthierotareactleerastis ca documentcdesnlpsing gn IC card in

exanpl e, Patent D t 3). Patent : .
wbgﬂgp@g@fiéftéﬁ@a n_n- 3{; ggepa%sewgmug%aét a portion of
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type 1C card including a transparent/opaque type

edcly ethieb| archesed!forridaordflegtivay ¢hinrfilshi lalyerheso that it can be
insulating nmetal luster reflecting layer is fornmed b

avdideids habhddsirdjuence aepbs elentrical charaeteyisticstaf bge IC chip
an antenna or _a coil_is not | ?t' However,

(for examaple see Majemdridecnment 3 of

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 ogram processing is perfornmed
is applied to the non-contact 4ype |1C card, is not
consi dered in Patent Docunent 2. [0012] Further, in
Pat ent Docunent 3, the netal thin filnms, which are
di sposed in an island shape and insul ated from each
thet helograima provedsing ishserfeihmnd iy applied ftol thed aparcontact type
so that it can be avoided a bad influence on the
ICetardy is alot coarsddecedsni Patent dhecumeddi 3. However,

ik [
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I's an exenplary object of the present

inl PLRROD R REAY] gde dlebfyvstaticadisélypegd Gadhuek of the IC chip,
including at |east a nmagnetic recording |ayer, a

whetlal ocelirectwhien! ates rmmgnatimolr@o&dungaykawermmh which the
are sequentially lamnated on a card base nmenber, and
h@lmgramnqrmeaamgns|meltﬂ0irpl€t<brm@cm&ded&0t hlae drﬂlbrﬁ?ﬁéiltact type IC

that, are enbe he c base mgn’o t her eby

cande @én@@hgoéﬁéfﬂrr%tl%tﬁ%t%ts ugaent lure of the IC
chip enbedded in the non-contact type I1C card. [0014]
In order to achi eve the above- menti oned exenpl ary

%ﬁ%t eQ&{Si %F{)@l"gwccor Ing to Zsflfflslt O\é\ﬁ;(g%pl ary

[@)élpﬂCt OfI‘H«{'ﬁ)de s%%ﬂ;minvbﬁ\ﬂﬁiﬁ i1Rds Fed® MGy aet is@ the above-

card inc s at least a magnetic recording la

meriReakdr probléinee hagderit fdam bzemplamyl aybgect the present
are sequentially |am nated on a card base nenber, and

imrertibanba pravide a Qoshicpnsaehdyped [Co cand amlélrdmg at least a
that are enbedded.in the card ba The

magneldei vecqriag 1aygkde om"/&a?ra?"eﬂ?%?l%f MEEh ahd % hologram

la%JeerCtv{fhfc}f %r}guscet(il}./elﬁ%alfy ?gﬁlllln%rtehho%] a2 8a v b Hamber, and an
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 preserd invention may be made
of at |east one of Sn, Ti, C, Fe, In, N, Co, and

Zn. Further, it is preferable that the netal
reflective |ayer be made of Sn, Ti, C, In, or Zn.

typen$(denirlg aceord aog Wo nhecfitst ekemplairy aspleicki of,the present
~and the like, it is preferable that the netal )
invefitemt imayl hgenade ofratideast ome pliSmeTinte, Fe, In, Ni, Co, and

consi dering concealability, it is prefergble that the
Zmetlﬁurﬂyﬂr,ekttIS\/EI‘GW@blﬁeﬁrﬁa‘d&h@fmSﬁa retlectivg layex be made of
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tHAteEIed tm e t AV 28l HiveldydYy benindde by [Bn loe C2r dFor this reason, it
I ncludes at |east a naghetic recording |ayer, a netal

ist afdstc pire€etalyler thatdtle holedgl areflegtavet hegterarod the non-contact
sequentially |am nated on a card base nmenber, and an
tyaet dehaamdd ameordinghte tden fixsteaxemploryamspesk ohdthe present

_are enbedded in th rd base _nenber. syrface .
invegitaeny bey mﬁdph@?w%fraﬂlamgedpmem aq%gr?!léz(?@fb) chemical
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of any material having Tight reflection an

recordeng daiyier! a netdlhesfleaivedayeas atrftb a holdgzam layer that are
resistivity of the netal reflective layer is

sel W tiallyl Janrinaded, on fee candtbase siemdary @andipar amdgnna and an
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SRBe LT ATEL VBT L s oL el B Se 7.02000m)
oxl S e.be made of Al. | n addi ti on,

[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
netal reflective |ayer be nmade of Al, Sn, or C. For
- this reason, it is nost prefer@ble 6 that the netal
reflective |ayer of the non-contact type IC card
according to the second exenplary aspect be nmade of Al
having workability, |ow manufacturing cost, “

tha@nagw! aRidtially raffbdthee | ldger [ 6018he Fuidiheontake tgpal IC card

reflective | ayer of each of the non-contact type IC )
aceardsngceor dheg seeonte dxemplany seeecd deenpl of Al having

aspect of the present invention may he cgonpose glf a
wenkabilitsyslow Imanyfaoberinmieostoreaitee alapalify sed ithe like.
recqrdin Iager, he net refl ective |

| yer , and,the
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refl@itiGe dh§ek! a¢id thishelopraam dageraof bachedfithe non-contact type

reflective layer, the non-contact type |IC card
IGcemrdt racdordihe po ettemtfirsteond | secaxed exemplary aspect of the
di scharge current that flows fromthe 'netal
presfardcinventigpemay benintggrated. Therefore, it

i s.possible to prevent the electrostatic discharge
failure of the IC chip enbedded in the non- contact

ERiEE o e THE TR UHREFION: S hon contact type 1C
[(ﬁf"jeg accqfgli no $8y ﬁﬁ @ggﬂfgbéfé’tiﬁnﬁé%‘%i PRicibelilBy “JIS X 6305-

present invention w escribed wth reference to

6 IPLISGNER. 109P33:209 13hom*“dJ TS X 6305-7:2001(ISO/TEC 10373-
non-contact type IC card according to this exenplary -

782600 nnpeirformednandnstatict gleettiCityrid diséharged to the metal
hol ogram mnagnetic recording |ayer 2 is. provi aed on ?h

reflectivaskayemnihe monisaniachiyprntC 12axthdcgarimgHiopthe present

1 h
in\:f%er(l:toig?lecéaﬁg i?n;t edischarge current that flows from the 'metal

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

[ 0024] Further, as shown in Fig. 2, the hol ogram
magnetic recording |ayer 2 ingludes at |east a
magneti c recording |layer 22, a netal reflective |ayer
23, and a hol ogram | ayer 24. [0025] Meanwhile, the
nmetal reflective layer 23 of this exenplary

[0© gd' MRty ithe#adesof shoa erinal Fog. Wi, cithel ehbleogram-magnetic
conductivity is smaller than 28.9x 106/82m or is

recodding kaydi 2 finthndés viri dbastird anagnedic stdoprdyngslayer 22, a

7.02 O?{ﬂcor nor e. 026] Accordi ngly, even when an
mektakre m\rezlasee;lt B @at iaphalegramjlayex 2

6305-6: 2001(1 S 0373 6:.200 JI'S 6305- .
(092201 | 8P %ﬁ@vé P BRSAl 16 %5@?1%01%@% 34 this cexemplary
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ﬁy@lrg el ectrost atic di scharge
re%gléﬁ&r'i@l }5 7t ggcﬁ%@ghﬁ 13 enbedded in the IC card.

[00®6]noN- ¢idoadiing Ve evEnc arlleacanr dlewgrostatibi test prescribed by
exenpl ary nbodi nrent will be descri bed bel ow with

“J18 er)én063()<5 6 OOMISOIIRCdr 237G 6:200D7] O R§ﬂs X 6305-
EXEMPLARY ENMBQODI MENT <STRUCTURE COF CONTACT . T F

7120 WARSO iyt 108K8- tZQRl)uréSd?eréoﬁmﬁ ommdctatipeelegtricity is

dtehentsdh th Eﬂ er BraslnelipEtRiey 14YET F803BF AOmsrpfifact type IC
s sagmt M L S -
cu]]_:{J Wﬁaﬁbnﬁr@x’é hé&td1ecaEitige! ¥ 23 to the antenna 12

an antenna 12 and an [1C chip 13 are enbedded

ahfd tcféﬁlc F6lvdRs ec RTbEstatiof disilsamyenfilibuye of the IC chip 13
enbodi msnt as shown in Fig. 1. The IC chip 13 is

emboddeddnt 0hehEC eatdnnBThe? noandonbdetidgei KCt ¢ard acgording to
tlggsixgemngféryl ngggg}e;tsﬁlffTb%R%e%Zr%Rg E %%V NV%I EI:i‘eference to
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 & below with reference
to Fig. 1. [0030] The card base nmenber 1 of the
non-contact type 1C card according to this exenplary
enbodi ment is structured as follows: As shown in Fig.

belowawi e RafERd h&s o Fg. sluch as helicoi dal antennas or
capacitors, forman antenna pattern on an antenna

[068D%t r at Bhelcaaddbasbemainberp 118fi theroneommdndact htype IC card
antenna substrate 11 so that the antenna pattern 12
acaording toCtbis pxemplare| embodiment dsnslagicdyred agafellows: As
ot her by_an adhesive 14, and an _| C mpdul e ,15.i s
s hjogypein )%rqgen;l, anhenh paidern i,zd %%gbqﬁ%c%ﬂal antennas or
m nat ed base _materi

A TS A TR e e 11, and
endSEEin! B R o eh oo cp sp byt o that he

f f d : e ]
ARG, 2 D5 D IREEIIRar Udrially connesid o

ea1EBtha® by on babkeswieel Halaridain fI@ module db és formed. Then,
portion of the card base nenber 1, and is a base

coret sheats titatambloasrasheets Wodwhichoaye used asalamimated base
that may be used as the material of

h h
magerialswareckimanated frap poREEANE @%@riﬁiﬁésﬁgﬁiﬁe IC module
menber 1 form.ng,yhe m ddle.portion of the IC card
1%§9.ya$ ko ceyerdihg EQ ’é\oﬁ‘ﬁ?ofa exanpl e, thernoplastic
GG DHSCRB I GN 0aF, PSS O IPRILTS® OFSCARD BASE
MB@%E@ yeile styrene resin, an ABS (a;:ryl onitrile
utadre

né styrene copolyner) resin, an acrylic resin,

a pPEyEh fl piets’ é8the cardohase anghtver 1ewild beadescribed below.
pol yam de Tresin, a polyacetal resin, a PC

[0088ly<@OREASHEREE 16> a vinyl chloride resin, a
nodi fi ed PPO resin, a polybutyl ene_terephthal ate

resiThe mareasheet ishiny basesmateaial shph; fosmsop. prgddde portion
oi[ %}Sileng’air({ %ansfeorrﬁ:gglbre%Sil?sénd 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.
Meanwhi | e, since vinyl <chloride, PET-G or the |like
have characteristics for perf@mng self- fusing, an
adhesi ve or an adhesi ve sheet are not needed for

lam nating 9 the vinyl chloride, PET-G or the Iike.
Therefore, it is preferable that vinyl chloride,

thBEFiny1 ehldridel IKETHE, usedhaslikee Taiexweifote oit ihpreferable that
sheet” 16. [0033] <OVER SHEET 17> The over sheet 17 is

viaybagdorider PET tGatorf thedike betwsedast the mefterbal of the core
card base nenber 1. Exanples of a nmaterial that may be
shes¢dl6.as the material of the over sheet 17 include the
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oY R PRLSE s LR SonflhialEsat sy be used

asSthet "ni’ét?eﬁ%l dMehedsvéLSiHset 3UCindfudé Y ¥esigs that may be
resin, a polyethylene resin, a polypropylene resin, a

udtd wisnilte ni £rial BEthePibbvend eREiotzd [c0®8 5hedATER AL
OF ANTENNA PATTERN 12> Exanples of a material that may

[0108 4] scANEENN A EBSTRATEhEl>ant enna pattern 12

i ncl ude copper, alum num_ gold, silver, iron, tin, ) .
ni ckhe aziteana pubstrate tlllngﬁs,ﬂebl?s%énatﬂlaiﬁbamg an insulation

PIRRATSY OB SUREDnthe| AR THRnACALE S Lanis JorBugd. | Bkamples of a
oA EAE R s 3, 5 5 A S ubovrre 1
inchBBC res @%Tlg %égeftahhgfj%lﬁt@ét@le HSEG 19 fﬂlﬁ?l@?lene resin, a

ant enna pattern enna substrate
pdgPIIyIAREESYE, adpolfimitinessirg RET, PEMNdahdrPERR G.

connecti on between the antenna pattern 12 forned on

(0085 ]avMVATERLAEL OFf ANTENNAI BATDERN 12>

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 UV curable resin, a

noi sture-curable resin, and alOt hernosetting resin.
Further, the connection between the antenna pattern
12 and the el ectronic conponents, such as and the IC
chip 13, 10 nay be preferably perforned by a flip

m&}ibe Prefesably perfsrmedebive, flip etlipanethodnuisong aph adhesive,
conductlve adhesive (ACP) that is obtained by

sudhspsr shngnisotzopindoctduetiparad heeiv e dNGB) é}lmtatﬁatoéh’ﬁamed by
of several p.min an thernpsetting epoxy resin otr

diepersingefine, candughlivenpesticddps &la%mgjacdlafl@efterrﬁ (&@F@ral pm in
that is obtained by forming the ACP in the 8 a

azt hor HRSTRARE cSPONE. RO DTa At GRS, deshl, 440 2 afisotropic

copat R Blme SATTED T 3B BPEAIFarBY o fohEInE? $e®ACP in the
I f | e@&@g %MEP%&_W&%%@%%\I@?V@'ﬁhﬁ@%)’obtained by

digﬁg@'ﬁ% M@nd—tﬁ\@ﬁ% Zﬁ?aﬂ—ﬂﬁléé rrﬁﬁﬂ@r efoflalshe kelaggdamith nickel or

netic recording layer 2 of the non-contact type IC

métdl Acamtdilheg partickreetivbarselesbdd arradhesivebsuch as an epoxy
described below with reference to Fig. 2. [0038] The
reBohogram magnetic recording |layer 2 includes an

[oRadll TeTEsCVORE ayaR 2BOLAERAMAAGKEC ApGORDING

ivation layer 25. The hol ogram mnmagnetic
L‘gmdf fig layer 2 is lanmnated on a support | ayer

WI t rlﬁqjgﬁ'gﬁéé%é ye{h%gb@g%&gm%ﬁ ?@Bﬁfﬂg%@z@r 2 of the
ncﬁrg{%ggfrtggg '@Qg 18cd:] 3ck8¥@ing Thiddighhidarpembodiment will be

ic recording layer 2 onto the card

dé@%@bé@lﬁlﬂb“ﬂvnﬂi&imbﬁéneé toaFimt2rial that may be
used as the material of the adhesion |ayer 21 include

[093&]het | Thees hodosrain -asagnetic chécondivgyi layemcat aincludes an
a&:}?ggfo%n?;;er 21, a magnetic recording layer 22, a metal reflective
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 m [0040] <MAGNHII C RECORDI NG LAYER 22>
The magnetic recording layer 22 is a |layer on which
information can be recorded, and is fornmed by
performng printing or application 11 using known

udTR@"RingwRanHgndtaphinte, Mbanwhilenithe fellewiak neiterial may
be "'used as the magnetic paint. That 1s, the nmaterial

bd sigedepar ehebmagsetig pamynt HEhat isesihe matériad is prepared by
butyral resin, vinyl chloride/vinyl acetate | i .
usimgolay symdhedrc mesthasaiotegisna hutsrabstesing egnyl ehloride/vinyl
cel I ul ose-, based resin, gn acryljc resin, or i lose-
acetpteneoRRIvANeTacRR Msshamer Teed).na, Pokyestes; fepin, a cellulose
resjn; adding an urethane el astoner, or,a rubber-ba .
b3 Festiin o36 Y e Eovmbueh oty fongeBeldi B Gopfivher resins,
- Fa2: - GO [ i 4 i ferrijte, .
o i 35T SR GRSl SI4MERR 1 bor-based
re%'ihosgdégffsgf nifrilé’ ubdelh 0 HBENRHYS; S WREiARC S/ Pe203, Fe203
the I ke, a surface active agent, a silane coupling
cAttiihing GoasFésDzharitan, fergitd, comontilm derbite, GodNi, Fe, or
other prgnent as a magnetic substance, if necessary,;
Cardomexonan hdloyushapeofreeeareidanth, Ca smghnetiic|substance or the
ball mll, or the like. Meanwhile, it is preferable,

likham swueface srbtivesagenthe silagaaquolingorgend, pRlasticizer, wax,

be in the range of ahout,10 to 15 0041] <METAL ;
siRepmeC e CARbaR, 230dTRLhRE, H}gm@ﬂr{]e@%i e 4‘&%‘@ i3 gubstance, if

a layer .for.refl ecti [ f tal .

nseoiig P B B iibe, Ui A PofnR o SRR o ball mill
. ye | i TalF ditARNEhi

of FIEERYS Mg, 13 REBTeLANIe BT Lpichness of ihe
maalgrpe/ﬁctrl@;ebeain% Reyere22 ba iathe Parteposiabioart M@tbols pm.

a sputtering nmethod, a reactive sputtering nethod, an
[0®n] kM EMA heR ERLEGHI¥E BIAEERBIBat i ng met hod may

be used as a _ net hod of form’ngthe nmet al reflectiﬁe i i

| ayéPhes metalweflestiveelayen c¥deds af lakernderm reflecting light.

Eaenpic ok 100 AL HeY eoheraors W Bhatariabof the metal
ré)fflegtqglétla%f%rt §370% this exemplary embodiment include Zn, Co, Ni, In,
Fe, Cr, Ti, Sn, and various alloys thereof. Further, a vacuum
depbsition method, a sputtering method, a reactive sputtering method,
an ion plating method, and an electroplating method may be used as a
method of forming the metal reflective layer 23. Meanwhile, the
thickﬁess 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 |layer 23 be conposed of a continuous film
in consideration of |ight ref Lect i vi ty. [0042]
<HOLOGRAM LAYER 24> The hol ogram | ayer 24 is a | ayer
for formng a hologramformng portion 30. Meanwhil e,

exanple of a material that may be ysed Me
palpvenyhl C&i!flprltd@,h_cﬂqrgfrla fpay edxamnlac Jﬁﬁ/l ) polystyrene, and
oo TBRLastL . L es S aiSlndd 42 LROLINLIN HEN 0L SRring resins,
I bonat e; teri al bt gi_ned i
oL SRR S pIB R * BB et e hpery, | polyester
XY, t I
U SPE or B Sne (PRI Aot Sl ncrylate
pc((lggt%ﬁ%acr %@Eﬁa)é’@ﬂ&blﬁlte,( netfAyetr vl Ghethapi@wilage, melamine

_ acryl ate, triazi ne-based acryl ate; and
(e tliaerarydhté heand herrpheshased esicoglated @hal mixtures of the
t hernosetting resins. It is preferable that the
tHdrméapbsstiof redinshansyrtive Itheemosetténgboesing. 5 Bmis preferable
[ 0043] <PASSI VATI ON LAYER 25> The passivation |ayer 25
that the shackness pf dhechplagram laysre24 hmapenéd. o pm.

| . :
FI e R
a i ncl.u :
po?/_ ?h??ﬁﬁ’t‘f?&i?sl L&é‘:ﬁ g%sn?%n% %ar%%%efrort Ré?ﬁ%%ﬁlggt itt}:l e abover
m%?ﬁ'i?nefl%olg@g%ﬁl?y}éggé}.l g*l'e%rﬂv?ﬁﬂ\éi, Badpeef0f a material that

copol yners ose resin;, a mxture of a

miS Wetiyddeidadie | mheefRl 0f atlie apapoiveeidy! Byem®s include a
and a m xture of an acetylcellulose resin and a

miikenreseh 4i polymethylhetharayldte, resirepod anether thermoplastic
phenol resin, a_ thernosetting acrylic resin, or a
resananifae examplet vyl egllopde/vinyl acedate; cRpetgmers or a

o bobt BSE S i AR NGl £ 27 DS ARG rhsin and o
DT labe bt PR 5EE5Y A TG i and s
tﬂ@f’rﬁ%setting 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 copdlymer 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. Meanwhil e, exanples of a material that may be used

as the material of the release |layer 26 include a

thermopl astic acrylic resin, 43 polyester resin, a

chl ori nated rubber-based resin, a vinyl chloride-vinyl

acetate copolyner resin, a cellul ose-based resin, a

chlorinated polypropylene resin, and a material that
puns obt ai ned by adding oil silicon, fatty acid am de,

|nc st ear at bove-nentioned resins. |t i
b e?SH%Pg%'geLA&]{:R %iﬁess of the rel ease Isayer 2|6S
e out 451 S POR
sup éj w@gpr@ﬂqyser aySr & Tﬁb ER 27é)r-{gethe hologram-
mg%l ﬁ@?egﬁ?glﬁ%t%yregcﬁrdmgahw le? eﬂ%ﬁ%‘f@%'cﬁ‘ a material that

t hat e’ use

E&g‘ﬁé "’ﬁ%cﬁg ﬁg‘etﬁgpﬁiﬁﬁerﬁéﬁ%f 2c_ﬁe' nalpisierionayegepgctiadlude one

m syn trc resins, such as a transparent

sel8tyeEd hﬁ‘oﬁiﬂes?fh%h@ﬂitt hakaas, fdddh @9l avirghsphtent dpolyethylene
pol yest er ycar bonat e, poI ynmet hyl net hacryl at e,

te&@@hﬁt@da}latgr efibtm, napcm}}ahnlyé& cklomdper ,polyestéemt | polycarbonate,
paper, and the Ilke and conpound material s thai are,
palymetlyl f methaerydabe n&ndorpQ)lb’SttHéegél eppgyral resins, paper,

abqve-nenti oned t rials. referableth .
smt}y@tggepamqrm !lgjﬁq ap}po%ﬂg Hgg?erlals that are

olE)ea‘Zl e b rg)rgf h se:j ﬁfg?ri éﬁgp(g# thy %%tr dlt g’)l/)é)rvezglentioned

xq%aerﬁ?‘g%f‘éuse LS r[e?&r%qg]i éth %owb%téglfglﬁig"n v S'ﬂé’ﬂtsﬂe strength

aiﬁ_ﬁ BBSt hQls98t Atedpenaked fcﬁcﬂhdlélgpb@b’tefla?er gowiti is preferable
Ig. 2. The nethod includes, for exanple, sequentially

tl@@ﬂ:hérﬂubhﬁeégl(ﬁf&&% bap@brﬁdaged 2'hbepabsit &5 pm.
| ayer 25 on the support |layer 27, applying a resin

[(;Mﬁﬁ)]o& t iFomr tthoanyi the tfnﬂomncggmmmw@layzhesasg@ 3 a method of
ormthe holoramform g portion 30, form
foran I o TEASIoE $RgRk 033t laol@éaaémmaﬁ%g?w&cogﬁang layer 2

SBOT I Bees P ”gmf?%o I Ak R AMBYE" sEhuentially

gl y,
,aB%T?hPé & He fAedsbfayd2 56 eandNg ke ‘f)fastsﬁ‘@aﬁ%lrlOQéﬁﬁ‘r 25 on 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'magnetic 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,
t he above- nentioned nethod is an exanple, and the

nmet hod of formng a transfer 14neet is not Iinited
thereto. As long as the transfer sheet of the

hol ogram magnetic recording layer 2 shown in Fig. 2
is formed, any nethod may he used. In this exenplary

| premln}yeao pher t1©$%ln0'ﬁt'm akfess < her magneptissiacgriang:

the hol o | ayer

[0p3dr 33Acktie Hhghats crestarfgemyerimstt it Bologram-

oSBT S L A S
hi gl‘ét &Eﬁﬁ%&‘f%ﬁvéewgréi nES [Qﬁﬂnthéc%l%ﬁ'ignﬁolayer 24 are

exenpl ar e’ hol'ogram "magrie

inrté géd“?is| ﬁﬁdq{el%d"bc%r %h@t chfdshat8emmdbeti ¢, so that the non-
Ing layer 22, the nmetal reflective Iayer 23,

coﬁtﬂct%ﬁ@ﬂ@béﬁd@h@ﬁvrﬂ‘inaﬁ‘g Lniregvhicd the hobegem-magnetic
to the card base nember 1, so that the non- contact

recopding tmyer $hasnformeidy o tihe wtaireh hase moeogpernl is formed.

magnetic recordi n | ayer 2 med on the card bas
-Thene@rrezt it 4s fnﬁsaaéb e toHora &lh@ Lpiogl‘saraogt%ql%tlﬁ dfefCQngng layer

,;hvghh c{p"i‘n"%ogg%ﬁi@g@fg%ld' n%fn&a B 02 :Nlélgf brin?" Wechanical
BRI %éi’é‘f#’%?%%‘fﬁ%' @ 78 shafady SETRR fon' Whtact fype 1C card.
[Ud4é%]he a@tﬁ‘fﬁ%rlznp it oa;loﬁfcﬁ’ﬁéaﬁhtehﬁﬁe 12C ofatHe i ion-contact

| er than an ant a reader or a witer, it is

tyﬁfesi(jobﬁrHQSOBhﬁalﬂei'aﬂﬂﬁﬁ et iiooft heread enia afwriter, it is
reader or the witer as an area of the antenna 12

p@ésmﬂ]e tooobtaint dargey pmndr@ycfiram tee amternna gdrthe reader or the
Accordingly, to increase the cormurt1 ation distance
waiternasnan- ased ok thgpantenas d opeft é}%tcp.n&apt type IC card

bpovveréﬁ 82{‘%{%?;@0@3{13& gﬂﬁeltgpﬁ}%lﬁésﬁr@ée oq:OIT[IHéunlcatlon distance

oFIRE R 5,00 AR A 35 mrion o
t}Fey g]e@lr%ﬂbar g,hef {HE N ek ate tgifpet Rerdnake hg area of the

according to thi's éxenplary enbo |rrent i's
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)”



di sposed along the outline of the IC card for the sake
of design. Therefore, as shown in Fig. 3, the

hol ogram magneti c recordi ng ﬂéyer 2 and the antenna
12 enbedded in the card base nenber 1 are designed to
overl ap each other. [0050] Fbmever when t he

hol ogram nagneti ¢ recordi ng and the antenn

ofmselnﬁwa@d%ard tﬁﬂélnﬁafr mbbs‘@algé r?éétlclekﬂfél‘u@&i’ Hetb %V that is a
pr%éﬁim%pdqéé"ﬁwegbr&%&ﬁf‘nﬁ%“ﬁh&? Bt a1t Koga2pér ' 2bb1asonEC
1413 5 2800k 305 RRsbBEE: ot 1 qlesFEbatHg  fof SR pEfrmed in

coﬁgga&{l;th&ﬁﬂrd aCapayt %%F@B&nd PA&liibed! By GJIS X 6305-

I's & prescri vaI e prescribe

7 O@l?ISb/I?:CS 1@?7837-21*QO@QW(dfsg’;[SEQhel‘I(rﬂ%al*dZ@Qﬂhot withstand

her | ectrostatic test is perforned in
stﬁ@fﬂJblé‘t!tQQcmytdf B6EGtt e hod preswribbddvabue préséribed by 4.3.7

6305- 7:2001(1SOIEC 10373-7:2001)" of JIS, the IC
of G BaBBBS- Wi20B1ASD/IRQAUFFRIc2000)t.y of 6 kV t hat
(063235 S3bis bl b st e fomistoribar b 1S X 6305
6: %Mié@@@@@jﬁ?g%g?“ bﬁf{é’ix §4o5%: ESB?(ISO/IEC 10373-
"B HCHAROE AR, 4 e R g8 e

84%;]1( Flrst an "insulation plate" having a
}} ness of 0. 5 mmis disposed on a "conductive

[U@Bﬁ]e PRiesel 2 Gnéeddeivd Plhee” dadiihgea thieknesstef0.5 mm is
type 1C card” is disposed on the "insulation plate"

dikpesed an aol‘feondalctmeat;ﬂatehhpkacelds ocmrmewoedlenotahle and the
"ESD tester" and has a dianmeter_of 8 ) Te .

“nomncgaxt agk ttiy penEC eaoned ctﬁwd&%PO%%ém gheaigsulation plate”. Then,
Subse uen ly,

FEDhaEAL BEbe; cSvhioN i dniensd (BrphciEoTh B and has a
3508 i P BB S i e 1 o
S{lBEealu%‘htt'lﬁ?,Stﬂtbf dis6kakdscigsitysheWaischdtged 4from 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: 330Q2 = 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



is perforned under the follow ng conditions: Charge

storage capacitor: 150pF 10% D scharge resistance:

33052 10% Charge resist ancel650 to 100 M62 Risi ng

time: 0.7 to 1 ns [0054] First, as shown in Fig. 5,

each of the surface and the back surface of the

non-contact type IC card is divided into twenty X
theedinesty inegibnsf oiSnbsequentlys thersameamracesnas as described

the static electrjcity, of +6.kV i.s a ied to the
ahaniarer agrdpsmed ome thar back Snrfaes ntEsnhBrcoyfact type 1C
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i cate e regions divided on the card in

eleberadtatid Qﬁb@hh@'gd! sedtalcrcuiesshowa053 Rikendf the electrostatic
el ectrostatic test is perfornmed using the
delchargesfxilure djfstdtmﬂ(j]echialstl&iennbed?lsdoi/m the mg_l base member

1 %ﬁﬁ%:ﬁtfﬁg tinsson dopagaismatas Tollostbur herhelpgRagy magnetic
this.i foll . ' .
rec%&dﬁg'gﬁééiaﬁ? Bnsh e aAIDRRS 127 ZRbEaded in ¢he card base
nb 1 | i C o .
R T —
dﬁ%lh%q{gt%'a; ﬁ?%'ﬁo%xf%loilﬂLﬁﬂaréﬁ%glﬁ %ecgf&%ﬁgﬂf%eer 2, discharge

curre l'ows i nto ant en overl ap

cliPl Y ABwEaaRet{lfe ArReeirth NP laxalapgpifg 'did holbgeam-magnetic
I scharge current flowng into the antenna flows into

réddifigchape 32. soFimallyextles sdiecage icimyemdr flossiing into the
on the | C chip 13. [OOSg%_ Meanwhi | e, the position _ .

anbennat flowslinte dhe hagelin d 3.ree dhaitngxeegaveolaad is generated
dispoi(sd in the card base nmenber 1 is determ ned by

onttdhey d‘shldl’ebgndi ng on the intended use of the card.

[(gg%(‘?f )2(?2 | gepﬁﬁﬁ(égdl-;gl%lt gp%{}gﬁsﬁ 093 fhe Ih%légram'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



or "JIS X 6302-6: 2005(1 SO | EC 7811-6:2001)", a
di stance between the upper end of the non- cont act
type IC card and the front sidé of the hol ogram
magnetic recording layer 2 is deternmned by 5. 54 mmto
the maxi mum extent, and a di stance between the upper
end of the non- contact type IC card and the rear side
slfjafwnhem Et%.o@r am magnetic recording layer 2 is
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tHe MY tefiag. Material.
[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 pm (manufactured by Taihei
Chemicals Limited)

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



[ 00581 Meanwhil e, the neasurenent results shown in
Fig. 6 are results that are obtai ned by perform ng
the el ectrostatic test shown I8 Fig. 4 under a
tenperature condition of 20C after a non-contact type
| C card shown in Fig. 7 is manufactured. [00591

Furt her, the non-contact @X\Ee |C card shown in Fig
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17-2: CAO30M 50 gm (manufactured by Tai hei Chenicals
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6:2001)”.

[0061] The measurement results shown in Fig. 6 are results of the
electrostatic discharge failure of the IC chip 13 when Ag, Cu 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 106/Q.m) 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 reason, 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



reflective layer 23 of the hol ogram magnetic recording
| ayer 2. As apparent fromthe neasurenent results
shown in Fig. 6, it is identiflPed that the
el ectrostatic discharge failure of the IC chip 13 does
not occur when Zn, Co, N, In, Fe, C, Ti, and Sn are
used as the material of the netal reflective |ayer
in2Budieg ¢hei hglograim - magtetic aecording) layerZectri ¢
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e |
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rdcortihng kofpeddedrnd the amtemont B2tate pledignedr dol8s to overlap
i ncluding the hol ogram nmagnetic recording |ayer 2. i

eddpaghess ifethe ihetiabireflective layerc3at of theypelogram-magnetic
card accor di ng _to this exenpl ary_ enbodi ment |ncl udes ..
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fe 3 of the hol

ective |ayer ogram nmagneti c

6120w Ny pa€srReds Mfarthes rdieat i whéw@viang électrostatic test
el ectric conductivity smaller than 28.9x 106/ QV _the

prescribatdsy “0¥PeX| €305r % 200ESOHEEG 13FR-d-2001)1 & performed,
6322-1: 2001(1 SO' | EC_14443-1:2000)" even t hgugH ?n“
the coonosentad tape glestaideomesys ghe standard of “JIS X 6323

10O TR H200L fostai ) ¢ tost preseri bed

G S SO o AR RIS ghown i Fie .
74t a0gand, oh, FH X $323ndl520RAvEHEd Easkbad-the @ erial of the
metal reflective layer 23 of the hologram-magnetic recording layer 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



[0064] Meanwhile, fromthe neasurenent results shown
in Fig. 6, Zn, Co, N, In, Cr, Ti, and Sn have
been used as the material of ZQe metal reflective

| ayer 23 of the hol ogram magnetic recording |ayer 2
of the non-contact type IC card according to the
above-nentioned exenplary enbodi nmen wever,
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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
28.9x106/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, Nij,

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



| ayer 23 to an antenna 12. As a result, it is possible

to prevent electrostatic discharge failure of an IC

chip 13 enbedded in the I C caBd. The non-contact type

I C card according to the second exenplary enbodi nment

will be described belowwth reference to Figs. 8 and

9. [0068] The non-contact type |IC card according to, _
[0068] sec ﬂstemmlatmm?ﬁe&meamdmdmemergglmgtlve layer 23

structure as the nop-contact t{ype. lICc rﬁlaccordi n
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prexetprariviedenborfiaventresytivétyradadofthenypresencel or f absence of
exanple, A, Zn, Co, Ni, In, Fe, Cr, Ti, Sn, or,

eleetiostati digehatge dailure of] oediC mhipt 13athat is caused by an
rel ati onshi p bet n the netal reflecti | ayer 23

eIpgtus§akicr@abt Bf ntR AnQY FaREATodY e I Callh nfing the metal
e&.[ﬂe enci or ence of electrostatic discharge

rediquiYe 8¥ef e 1 c chip 13, which is caused by the

B ST ARARR 0, B, b g b ar
re{é‘?ﬂ%é”tﬁ@néré ebthised OWigtfarniiglkath@rdbtfrdaehtRebest shown in

he netal reflective |ayer 23 having a predeterm ned

Fi%!fi&wﬁdéﬁsé seinvpévatant cbaditieseof207C afsence nun-contact type
el ectrostatic discharge failure of the IC chip 13 that
IG sacdushawmyimiigelTets manufacturesk. of the non-cont act

[q550] ERHMbeTe then BORES0BRE Y PPoLt £ard eV inin Fi. 7 is a
oA LB SR SO LIO B oRRhRLPEE DAIRGEDEL Blferiats, being
o ETBEFEACEROPH b nts TR By AAELAGRS 4P mm, and
thermally compressed by a hot press.
[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 pm (manufactured by Taihei
Chemicals Limited)

Over sheet 17-2: CGO030M: 50 pum (manufactured by Taihei



[0071] Further, the non-contact type |IC card shown in
Fig. 7 is a card that is manufactured by using the
following materials, being i rtherposed bet ween
stainless plates having a thickness of 1 nm and
thermally conpressed by a hot press. [0072] Over sheet
2 17-1: CAO30M 50 m (manufactured by Tai hei Chem cals
Cheniicaly Ldmdedheet 16-1: PG7OOM 125 m ( manuf act ur ed
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2:@0%(1@@?%@% P91 P4:vRuihachr eH HyXTEi30d-622005(ISO/IEC 7811-

emcals Limted) Meanwhile, a hol ogram nagnetic
6:200aNdi ng | ayer having a wwdth of 8.4 nmwas used as
t he hol ogram magnetic recording |ayer 2, and was
(007 os ed Fatrtherothel tsupiaescresstivgy” showndiar d'ige 8 is a value

measnredo0osig St oot petentialonsthod by apblingalow voltage of
1 ¥aser batlhcengsaot dhe ghessl aiheftifellatet 24 4 i, hologram-
bR BR 1o 5 Sy AT o7 Ul s bR material of the
oA P ey, 280 e Bologeh o m endmcoré brding layer 2
isga&fé‘iids%d esfir iy tav@r bAsd sntimpesed,ora¢ hehoarn in Fig. 9.

ase nenber 1, as shown in Fig. 9. Furthernore, the

Fusthépamreestlse i \Susfaces reaistuviyddipycalcudgtedi by an equation
“surface resistivity’=(V/Dx(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 hologram-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 frpm 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,



"surface resistivity' =(V/1)x(WL). [0074] As apparent
fromthe neasurement results shown in Fig. 8 it is
identified that the el ectrost@8ic discharge failure of
the 1C chip 13 does not occur when the hol ogram
magnetic recording layer 2 is formed wusing the netal
reflective layer 23 having a surface resistivity of
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are enbedded in the card base nmenber

Fﬂl-rt}?éﬁ,_oédbﬁgtﬂoughean\l\éhé”cttbetiﬁbOtw%nprragrnébbd by “JIS X 6305-
recordi ng | ayer and the antenna 12 are designed to
72001EFABC bOBE8;7i200102 iseperfomnedstthe nayepndgct type IC

e o S S Lk SR L 40t 8885 1:2000).
O 3B R e SR s e i empe resutie
<BnS) B e g S BIR AL JhBptive, laver 2 of the
hologram-magnetic 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, T,
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



Further, even though an electrostatic test prescribed

by "JI'S X 6305- 7:2001(1SOIEC 10373-7:2001)" is

perforned, the non-contact ty®4 1C card neets the

standard of "JI'S X 6323-1:2001(1SO | EC 15693-1: 2000) .
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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.



[0081] The non-contact type I C card according to the

present invention may be applied to information

recordi ng medi a that perform 2fon-cont act

conmuni cati on, such as conmutation tickets and coupon

ticket for various neans of conmunication, a tel ephone

card, an adm ssion card for a specified region, an ID
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accordin exenplary ~e iment. Fig. 3 i1s a

the W rfhedi #adatReshbatRNghrfledbifofisdi poheiomteictatype IC card is
antenna 12 and the hol ogram magnetic recordi ng | ayer 2

di@ﬁdéﬂqmantwéﬁgy aegitupanl the dorimact ardlvng matrie

exenplary enbodinment. 25 Fig. 4 is a view show ng the |
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non;pi%r]t@cfs hyQFE\JVCSH?GanESa Hon-8edtd dtt eypeelCycard used when
regions in the formof a X 5 matrix. Fig. 6 is a

mizRN reuhideduled ahoens ihg st v eamda8ratecapaliadat
may be used as the material of a metal reflective .
| ayFig2 B israd vierw skowingostrelatiomsdindheievean ametal reflective
an" 1Cchip 13 that is caused b)% an electrostatich
layest 23thavitng @npEege teami SuElage d‘eééﬁtﬁﬁlttyh%nd the presence or
teri al

abgencg dogsg]igz%%(g#asﬁg d{s% asrré%wfggluaren%rf SAMRELhHPA13 that s
caused by an electrostatic test of the non-contact type IC card using
the metal reflective layer 23.

Fig. 9 is a view illustrating a method of measuring the “surface

resistivity” shown in Fig. 8.

DESCRIPTION OF REFERENCE NUMERALS
[0083] 1 CARD BASE MEMBER
2 HOLOGRAM-MAGNETIC RECORDING LAYER
11 ANTENNA SUBSTRATE
12 ANTENNA PATTERN
13 IC CHIP
14 ADHESIVE
15 IC MODULE
16 CORE SHEET



measurenent results shown in Figs. 6 and 8 are
applied. Fig. 8 is a view showing a rel ationship
between a netal reflective Igﬁer 23 having a
predeterm ned surface resistivity and the presence or
absence of electrostatic discharge failure of an IC
chip 13 that is__caused by an electrostatic test of

t he non- l%nt dVERRHEEar d using the netal
reflect| a aV|eW|IIustrat|nga
met hod o aéﬁrﬂ@@ggLﬁ%ER resistivity" shown
in Fig. [0083] 1
CARD BASE2\ AL RGBT TRERITC HECHI NG LAYER
11 ANTE S F?LE TARNR 13 1C CHIP 14
ADHESI V%lSLW%E@ MHE%T 26 17 OVER
SHEET 219 ADHESIGNOAKERVRE AWAEHETI C RECORDI NG LAYER
23 METAL REFLECTI VE LAYER 24 HOLOGRAM LAYER 25

PASSI VATREN LPXSSIVATHEONABAYBRR 27 SUPPORT LAYER

30 HOLOGRAM FORM NG PORTION 27 CLAIMS 1. A
non-cont 26t tRELEASBHAYERhi ch at | east a rmgnetl C

27 SUPPORT LAYER
30 HOLOGRAM FORMING PORTION



recording layer, a netal reflective layer, and a

hol ogram | ayer are sequentially |am nated on a card
base menber, and an antenna aBd an |C chip connected
to the antenna are enbedded in the card base nenber,
wherein the netal reflective layer is made of a
material of which electric_conductivity is smaller
than 28.9x106/ S2m 2. A no®:leAdM®t type IC card in
whi ch at | east a nagnetic recording |ayer, a netal
reflective layer, and a hol ogram | ayer are
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to c erein the material is at | east

IOéhKR @hnditedCto e ldntdtinaCare anthédded. ifhthe card base
non-contact type I C card according to any one of

meheher, 1 to 3, wherein the nmetal reflective layer is
conposed of a continuous film 5. The non-gontact . :
t ypavhereiar thecwetal ngflestiveilayer s madenéraamaterdal of which

e e o s R AR v e

2. A non-contact type IC card in which at least a magnetic
recording layer, a metal reflective layer, and a hologram layer are
sequentially laminated on a card base member, and an antenna and an
IC chip connected to the antenna are embedded in the card base
member,

wherein a surface resistivity of the metal reflective layer 1is

7.02(Q/0) or more.

3. The non-contact type IC card according to claim 1,
wherein the material is at least one of Sn, Ti, Cr, Fe, In, Ni, Co,

and Zn.

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

film.

5. The non-contact type IC card according to claim 1 or 2,
wherein the magnetic recording layer, the metal reflective layer,

and the hologram layer are integrated.



