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NON- CONTACT | D CARD AND MANUFACTURI NG METHOD THEREOF
TECHNI CAL FI ELD The present invention relates to a
non-contact ID (identification 5 information) card,
etc. and to a manufacturing nethod of the sane.
BACKGROUND ART Conventionally, there are various types
of so-called non-contact ID cards, non-contact tags,
and the like (referred to as non-contact |D cards
NObe CONBACHE JDVEARE ANDYMARTHRM F TR G METHODIFHEREOF
antenna circuit board. 10 An exanple may be that of a
non-contact ID card, conprised of an antenna circuit
board in which the antenna is formed on a substrate,

TEGRNKMLEEdDoser board in which an enlarged

For e BResergBSIERian SRR GR £HEoY 8,3@;%%8 i3 Gaidtion

Bot h oargs are éhen Iam ated. in ngﬂﬂ é%y t hat the
inforpation) faes oich and o ermAnTEACHH e eHttL L e r ode

t f | e, f Pat ent

BA%?E%#@W@?MJ% s non- cont act 1D card, the

. de..of t d th

conduEreEpalll B IRE sRACHg et &f Fadadls, §6i t8ifhct 1D
e GO YRR T RO ERAERAE 1 corc

hergfnatf{b gjh%%fnogﬁ I@f E m@@ >(/) ngd, hAgeAH ?i'i'&ﬁ@ bo8rd.

conduct elng In close

contagp % é{‘fng)li‘@%a :E}]ég?ﬁlﬂ% & %on(doﬁftﬁétr E§ da®d28oBprised of an

non- adhesi wever, in the above-nmenti oned

ant@HH§ SR iIRMNG, wRAS! fhelintehinh Ty tfé*ﬁﬁe& endUsibateate, and an
hesi ve or conductive pressure -sensitive adhesi ve

1nté'i?8§§r béardeineR Bidle in @nlstgéakelb&rode cOinddied i @ntelectrode of

ectrodes, which is 25 conplicated and difficult to

an PErches i Yorihed) on & BabétrhidTen fwiieh. thenl G ddiy imouritbé. Both
bond is prone to being displaced. Therefore,

boaird® ey ehenllaminatedAc eadaaywhprthat aHe ceﬂeotrd;de of tiee antenna
el ectrical properties, and such like. The 1

andatiny enleged ebedrotneanhes ielecthioityi fior horomnplehrefer Patent

substrates w t hout using
Document 1). In this non-contact ID card, the electrode of the antenna and

the enlarged electrode conduct electricity by bonding (referred to as adhesive

~ bonding hereinafter) through conductive adhesive or conductive

pressure-sensitive adhesive, or the electrode of the antenna and the enlarged
electrode conduct electricity by being in close contact without any adhesive
(referred to as a non-adhesive bonding). |

However, in the above-mentioned adhesive bonding, paste or
film-tape conductive adhesive or conductive pressure-sensitive adhesive

needs to be applied or stuck to one of the micro electrodes, which is

complicated and difficult to perform within a short time frame. In addition,

the bond is prone to being displaced. Therefore, improvements are

necessary for productivity, the electrical properties, and such like. The
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any conductive adhesive or conductive

pressure-sensitive adhesive, and maintains both

el ectrodes in close contact thereby. Hence,

productivity is better when conpared to the

above- nenti oned adhesive bondi ng. However, 5 the

el ectrical properties are inferior as conductivity

bet ween both el ectrodes is unstable. There have_been
abogemeemzomati sonashesiverhauting blonds doth substratescyitbgat ysing

the antenna and_the enl arged el ectrode arge, adhesively
anyb cpmductive guthesiveany eanduséiveapsessure seasiiiveypdhesives and

are bonded together, and 10 where both giectrode are .
maiggainsebeibaplesiiodrs dp cdeseoerafapt therebye o d1e1GRe PFRAUGHYE 18

of resin which is forped by the conductive adhesi ye.
bettgswehen pom@re%ﬁ%rtlé%ﬁgv%mt% %ﬁﬁ?ﬁ%‘@%ﬁ anoﬁ%"en

been sufficiently ovepconme. Patent. Docunent 1:
the PFREL PEHRATUIOR B SISO AR DR BSTS DRt Rthyglectrodes
. DI SCLOSURE OF THE I NVENTI ON Thi s invention has been
18 uRstaifed to overcone the af orenmentioned probl ens,

Ul BRLSCLLE, BSOSO BB SPRACWIR the

| eleci%%o:(fet é% ﬁﬁé a 2(18191?5 tain Stheaglqlﬂgg@%%&ﬁ%c%r %:d;f gdﬁg%k}?ﬁ' bonded

proaduce such a non-contact

tog&'ifg?raﬁcf a@cmeeggmtehgnﬁef %'ﬁfr%ﬁb'bﬁ%%ﬁ Qbb 848 tdgBther, and

non-contact 1D card according to e present

wherAVESHH Q1dctrdde MRk | SRdrdful P PR R tsddeaUbht abecdst ik is

whi ch the antenna is forned on a substrate, and an

madd e RBEREWhifR3E dokhad HiathabokBhaigeddbbeivbl OBRwever, the
which is connected to an el ectrode on an |IC chip,

afore@h sored %&%&ﬁhirﬁ%ﬁ% MY g4t Bdem di@fielenplyi sveroomeed.
The 25 non-contact 1D card is fornmed by | am nati ng

bot Pahert dDdcanteith B rMaeatatiddidt Pilslieitaoet r 9@ o31/62517

the antenna and the enl arged el ectrode are bonded
paniplglet her, wherein both el ectrodes are adhesively

- bonded by an insulating adhesive filled in mnute

DISCGicoSIRE ) E fHEdN\GRNIHOMNondi ng faces of the

el ectrode of the antenna and/or the enlarged e| ectrode

so {Mus inmention has been designed to overcome the aforementioned
problems, with the objective being to provide a non-contact ID card superior
in regard to productivity and electrical properties, and a manufacturing
method that can produce such a non-contact ID card.

In order to achieve the aforementioned objective, the non-contact 1D
card according to the present invention is comprised of an antenna circuit
board in which the antenna is formed on a substrate, and an interposer
board that has an enlarged electrode, which is connected to an electrode on
an IC chip, formed on a substrate on which the IC chip is mounted. The
non-contact ID card is formed by laminating both boards in such a manner

that the electrode of the antenna and the enlarged electrode are bonded

together, wherein both electrodes are adhesively bonded by an insulating
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conductivity between the el ectrodes are retained.

Furthernore, in the manufacturing nmethod of the

non-contact ID 5 card according to the present

i nvention, before an antenna circuit board having an

antenna formed on the substrate and an interposer

board having an enlarged el ectrode, which is

connected to an electrode of an IC chip, forned on a
adhesbet filled irhaminuse nmeoedses dispérsedeon Ghehbpnding faces of the

| am nated so that the positions of the el ectrode of
cledthaleanifertha amdetie &nd&rgéhe ebnlrgedeclactypde 50 that the

i nsul ati ng adhesive is applied to at |east either the
condhietivitpdetween hthe alactrodgs age retadnedd ar ged el ectrode so

as to fill insulating adhesive intolgkgu%e recesses

thaces! t

di spanthermere Ha Hiemandachynng ige e cppipeRtact 1D
| am nat.i on, ressure iis appli egl ftg(;) make both . . d
car@| ascordingste she nesentodrvendinmchelfre fueaufenna [t hoar
thereby both el ectrodes are adhesi yel y. honded toget her .
haviyE emcanE ISR mer R Bam SUbaars RRE AT IO RGr oRd Hibing
recesses so that the conducti vi het n 4.h .
an G GTpa RscuPaS, attirndg RPN e i GiSHbde GF an 1C chip,
mapuf act uri.n thod _of the non- C
foraER gpt HpSLEEie e BEAp Ry i FCRBin b 1iRlted sq that
cirguit rd '
thegigaiiiins B sle AR AR AR ARG LHE AR A ALEELAG AR,
- Yo en] ' | hé@Anténn
s 5l RS oot AR T4 iharuel asteade oo Ayl e
i ' hal | bigeesivel idteeminut
or éﬁ%éﬂgg%&g;ﬁ%&%% gnﬁg Hgndﬁqlt ﬁg&éﬁ@ged el ect % odemmul °
rec@ésieﬁrﬂis Lyl @ LY oRdpRIeVEohGingPRlcb£d TRetafte@ddinination,
el t her ? e electrode of the antenna or the enl arged
pre8y @l i 1idd & mdl@Mhdtht dlefrols€ ssmednadlesdemitaat with each
applied 25 to make both el ectrodes cone in close
oth6PNAAE tthek by dath cdidtesdesamtt bbheslvyly bbadeddogethendy the
adhesive is filled into the mnute recesses dispersed
ins@litile ddrsiveofdiddonte nmifiate retedsos hscelthat ridee spndmgtivity
remai ni ng i nsul ati ng adhesive is squeezed fromthe
betoleconahe @it aesdenr masretdinele el ectrodes to the periphery
of the electrodes, and both el ectrodes. are :
adheNlitemiatiedy,did the mavhiastwangopethed of fhg enisgutact 1D

adhesive filled in the m nute recesses so that the,
cardomehocding te the present invention, before an antenna circuit board

having an antenna formed on a substrate and an interposer board having an
enlarged electrode, which is connected to an electrode of an 1C chip, formed
on a substrate that is mounted with the IC chip are laminated so that the

positions of the electrode of the antenna and the enlarged electrode align,

insulating adhesive is applied to at least either the electrode of the antenna

or the enlarged electrode. After lamination, pressure and heat are applied
to make both electrodes come in close contact with each other, and thereby
the insulating adhesive is filled into the minute recesses dispersed on at

least one bonding face of both electrodes, any remaining insulating adhesive
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between the el ectrodes are retained. 5 As descri bed
above, both el ectrodes are adhesively bonded toget her
with insulating adhesive filled in the mnute recesses
di spersed on the bonding faces of the el ectrode of
the antenna and/or the enlarged el ectrode. Thus, both
el ectrodes can be securely bonded together in a
conductive state. In the present invention, the

is sijneededt froy Hdhdese eontmet mkéastof thetdlectradesionthtecperiphery of
recesses dispersed on the bonding faces of the

 thealecdrodate aaid béid elotrodns sandidhesiviedy bondeddd each other by

el ectrode, and both el ectrodes are adhesi vel bonded
the tingeliabiog adhasivenBlled [in dbeiminntareersses be shatethereanductivity

even when the insulating adhesive is used, both
beﬁ@ﬁ@%ﬁh@ébﬁiﬁﬁhs@éﬁd@@ﬂnggectricity through the

portions of the bonding faces of both el ectrode er
t he A frpcaibed aw@sgegh Q@tﬁ&eaw %Yéﬁab%ffﬁdmgegher

" . close._contact,. [n the neantine,. the areas
Wlt]g

ofgulafing adhestve, diliede 1o clifteo JHR Ui &reesshE ﬁ%ﬂ%{]@d on the
bong{ag FAFeR 0D LS o BL P AR LTI SR i e Eficirode
i e LR R Raled BB R A PR e
anah i PEOE Ry sfliogn et infladl R 16 Hiled in the

LN el NS e hobng st f
coofF EYGERRE R AR Jchae S skl AL Sl

bonflb@NbeSilRYaFitANde Hi16W iQbukitthg ddhediVé.9- Thhs Acwdr@hen the
view of an interposer board. %FI g. 6] A longitudinal

ins$geiigondhe VeV Qbed; BothOelebirbfed car lcoAduentlacageity thvough
- of an electrode bonding area of Fig. 2. [Fig. 8] A

the | pavdidnidionathesbehdidizalfasdseof fithslevirodes hehomsithe ondhute
rel ati on between the antenna circuit board and the

=

‘recdsRtenposnt fboaed laft miadntdin close contact. In the meantime, the

areas of the bonding faces of both electrodes where the minute recesses are
formed can be securely bonded together by the insulating adhesive as
described above. Therefore, it is possible to provide a non-contact ID card
that is superior in regard to productivity and electrical properties, and a
method that can manufacture such non-contact ID cards.
BRIEF DESCRIPTION OF THE DRAWINGS

[Fig. 1] A plan view of a non-contact ID card. |

[Fig. 2] A perspective cross section taken along the line X-X of Fig. 1.

~ [Fig. 8] A plan view of an antenna circuit board.

[Fig. 4] A front elevational view of Fig. 3.

[Fig. 5] A plan view of an interposer board.

[Fig. 6] A longitudinal sectional view of Fig. 5.
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at the tine of starting the bonding.. 5 [Fig. 91 A

| ongi tudi nal sectional view for showi ng the state

where the enlarged el ectrode of the interposer board

of Fig. 6 is brought in contact with an insulating

adhesive applied to the el ectrode (antenna el ectrode)

of the antenna circuit board. [Fig. 101 A

| ongi tudi nal sectional view for showi ng the state

whelBig. 70 Avhenlairged vixoe of antedevtrodsl lIsmidingeyeaof fhg 2.

antenna circuit board and the enlarged el ectrode of _

t he [Fig. e3]pds dongivadivhadf seetignab vaew foongkewiderithe nagitignal

| ongi tudi nal sectional view for show ng another - ]
reladicmpétaveenr thehantiennarqiessidt boarsrand thw ipterpasen board of Fig. 6

| ongi tudi nal sectional view for show ng anot her

~ at thedimpe of sttt theebendivgposer board. [Fig. 13] A

| ongi ,tudﬁnal sectional view for iho i ng anot her
exambige 9] éf longatudinal sestienabwigmyfor shogiing the glate where the

| ongi t udi nal ctjonal view for_,showi.ng the state .
enlgygsfieleqirelepbihy BWErRosaT baned of B gdagaro ght ypcontact with
antenpa circui.t boar.d,and,.t he 0 .en} arged electrode
an JisiinBRe A diasit, APpHad doothe plectipat ol iR BIEHHA of the
151 An ery arg d view of the el ectrode bonding area of
antpiga cirglit b at 161 A longitudinal sectional view for

ci 7 IO 0 G AR scb bR b i Sy i S S hore

the! gﬁ%cﬁjoﬁgi ﬁlglltéltlﬁét él%gtrﬁﬁg). BeNGNGntérnd Fliftuid Hoadd and the

| ongit sectironal view tor show ng the state

en%&g%@feégétg{gdelegf ﬁegﬁgﬁfﬂo%gf bogka of ﬂ%%t %fét SdRRer  board

I n contact an i1 nsul ating

adhegj ' : r RE¢héLELImpl
of hg gﬁ%‘?ﬁ%ﬁ%ﬁfﬂh %@%f%l V%%%TMN[%]%‘EWE%@CARRYI NG P

of tEYTntEEFod MGMIAON The non-contact |D card according to

the present invention is constructed by |am nating an
ant €ppa 191 1 Wi gibedihal aseticinli vibwr foeshiowingrathother example

of the interposer board.

[Fig. 13] A longitudinal sectional view for showing another example
of the interposer board.

[Fig. 14] A longitudinal sectional view for showing the state where
the electrode (antenna electrode) of the antenna circuit board and the
enlarged electrode of the interposer board of Fig. 12 are bonded.

[Fig. 15] An enlarged view of the electrode bonding area of Fig. 14.

[Fig. 16] A longitudinal sectional view for showing the positional
relation between the antenna circuit board and the interposer board of Fig.
12 at the time of starting the bonding.

[Fig. 17] A longitudinal sectional view for showing the state where
the enlarged electrode of the interposer board of Fig. 12 is brought in contact

with an insulating adhesive applied to the electrode (antenna electrode) of
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5 One of the exanples is illustrated in a plan view of
Fig. 1 and in Fig. 2 that is a perspective cross
section taken along the line X-X of Fig. 1. In both
drawi ngs, an interposer board 7 is [am nated on an
antenna circuit board 2 on the |ower side. As shown
‘inaplan viewof Fig. 3 and in Fig. 4 that is a
front elevational view of Fig.3, the antenna circuit
the B9@s 82 cikBultdsoagddst ructure in which an antenna 6 and
el ectrodes 3a and 3b (referred to as antenna
BESTa¢ODE FORC ARRYING DD THREINVENSION are fornmed
on a rectangul ar substrate 9 conposed of a resin film
whi el sioarcdmtaet dD rgrd materdalg t6héhamresent Gnayadtion is
the antenna el ectrodes 3a and 3b are fornmed by 15
congiruotedniy Pamimeating auendeies cirepitebosrdtandeaninterposer board.
conductive particulates and resin binder, on a resin .
Oné of theagrhmples isl Nastgated o pleg view afhlig. L andia Bigowrthat is
in the drawings, the antenna_el ectrodes 3a and 3b are
a perispetteve enpse seeldom takamalongdde ligg X Rofdagel. it is
possible to formthe_ antenna 6 and the antenpa 20
el ednhotbgirawingsy Bpinfespesesdivay &/kshlé\}mél@é?ff ARG ahantenna
alumnumfoil or a copper, foil that iis stuck . tQ a .
cixcpiisheaId 19 thtelogies AtddeAs SROWR W 8 alan JieW midhe- 3 and in

el ectrades

ri S e S A e ST B B A B ol
e PO 9EGo TOBE8 R B A Gploa
o> RUBEHAE GodRuf RIS DAL BBlerlat AL «
B Ui R K B A o guing

the sane plain face, and enlarged electrodes 1la
maige%gﬁ“b connected to el ectrodes 12a and 12b of the IC

chi Ifrb[%baﬁfe% 6 AiOEEIntctie: sRkaaes 33l Sed BRdas fhimed by

and 1 are forned on an insulating resin |ayer 8
prirg%% gﬁﬂdﬁ@ﬁv@ URiHekAleS alQﬂix‘B‘héb‘ P dadulctige ipirticaddids and
resin binder, on a resin film and then drying or curingit. That is, as shown
in the drawings, the antenna electrodes 3a and 3b are single layer resin
electrodes.

Furthermore, it is possible to form the antenna 6 and the antenna

electrodes 3a and 3b described above by etching an aluminum foil or a copper

~ foil that is stuck to a resin film. The electrodes in this case are metal

electrodes.

Meanwhile, as shown in a plan view of Fig. 5 and in Fig. 6 that 1s a -
Ioﬁgitudinal sectional view of Fig. 5, the interposer board 7 has a structure in
which an IC chip 4 is embedded in a rectangular substrate 10 composed of a
resin film of an insulating material. That is, the IC chip 4 is embedded in

the substrate 10 in such a manner that the circuit face of the IC chip 4 and
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21b thereof (for exanple;,. the ones fornmed by filling

and curing the conductive adhesive which is a m xture

of conductive particulates and resin binder in a

vi a- hol e that goes through the insulating resin

| ayer), the enlarged electrodes Ila and lib are

connected to the electrodes 12a and 12b 10 of the IC

chip 4. The enlarged electrodes 1la and |ib and the
theCRPNELL HP theldtibeRlatd 0 fard thdbsame pliinefdchyahdrenlapged

the via-hole in the insulating resin layer, printing
clec@fsids 114 nadth® eomeedd vwechdhesley d 2ahaid 18b af the {0 énip 4

of the conductive particulates and the resin binder
areidlsd fiemwda- hol e, and then drying 15 or curing it.

Li ke the above-nentioned antenna el ectrodes 3a and 3b, .

t he Ttenkalayedd edlectrodated 14| andiidbi ate foraned 9o anigsulating
| ayer resin electrodes formed by using the conductjve
resadiaysi Bcformed dsthe subatrate ). (Ve eomegiingjerminals 21a and
particul ates and the resin binder. 20 As shown_in Fig.
2101 theved?i ffor 2example, athenores|feemed by Hllingdand cyHps the

the enlarged electrodes Ila and |lb are forned in a .
conflugtive irdpesivasvhish isthmixfuge of econdushiag particpiates and resin

_ possi ble to, perform bondin I,n suc . manner of
 binfaninae FiE-hbl Hatloreoar ShpuERetts HESdetitds efqyen). the

bondi ng both el ectr,odes; ' thus,  hjgh-s d, bgndi C
enlgEid §epgodeniLs eud Fii vsaagtiod HLUBEecerodes 13 ffi'12p
¢ gbqgf-nquioned antenna el ectrodes 3a and 3b and the
ol tag) B %l ectrodes 1la and lib are partially

onche! Snthxgel S Sulofeg 150 ARG FRELOBRGHAY teriifial 21a
s 7 i ) )
ond 1 Bl Ub 208t Sl o atpilghiterer
prigﬁgg't ggggh]u}ngg tﬂge: %Bﬁ&ugéi%té&ls?&ié@t%@ diéﬂea_ Bhkargest the

'S not shown In rawng is al so
i i bEiTUbin JBP 3 §he vidHiold)@nd then dryin
con; ﬁggﬁrgg@&l@g%g%&gﬂggg%ggt h 5 substanti aIOI y tnhe flat e
or Hbsgfates in a filmformor a sheet form Thus, the

Like the above-mentioned antenna electrodes 3a and 3b, the
enlarged electrodes 11a and 11b are also single layer resin electrodes formed
by using the conductive adhesive that is a mixture of the conductive
particulates and the resin binder.

As shown in Fig. 1 and Flg 2, both antenna electrodes 3a and 3b

and the enlarged electrodes 11a and 11b are formed in a flat shape. As for

"the flat electrodes, it is possible to perform bonding as in such a manner of

laminating web materials at the time of adhesively bonding both electrodes;
thus, high-speed bonding can easily be achieved. Furthermore, the
above-mentioned antenna electrodes 3a and 3b and the enlarged electrodes

11a and 11b are partially adhesively bonded in such a manner that each of

the bonding faces is closely contacted to each other. Fig. 7 shows an
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adhesi ve- bondi ng of the antenna circuit board 2 and
the interposer board 7 can be perfornmed as if web
materials such as a filmformmterial and a sheet
formmaterial are |am nated and pasted. Therefore, the
adhesi ve-bondi ng can be effectively perfornmed. 10 As
shown in the drawi ng, the antenna el ectrode 3a and the
enlarged electrode |la are adhesively bonded by an
enlargad xidwplathre dionded3stathatofi the fanitému jalectirode Sa and the
recesses 31 and 32, which are forned on each bondi ng
enlarged elepheodecddes e Bandingdofzhar anteamar glaojrader @bdand the
along the formation of the electrodes not forned

enla?geud‘ ¢lectapds 13 that 1&)?1% ﬂgovm@g khe dzawingtscalsp ile same.
the 15 like on the. b ndln es of the anten
el ediogBtenmnsg garcuHe da%g cci é}eeémﬁeaa@serﬂaw%hafsare both
t hose are, dispe pr.ese on the bo d|n face
SubﬁFﬁrrtﬂf&Ty $he ffd S\"i’@é‘@?é?é% in P i [§Pma0 4 Thegt dpeBeq Thus, the

ones underst andi.n

adhegt hondi gt Fhe i Rga Rt bt Sl 6 Crjegposer Bokrd 7

canpfls SRHGRAP I et mﬁ%eglai%sﬁga%?a i Forp SRl fpd
e k"B e S SO, L,

and

adk@%ﬁ%swﬂ(ﬁﬁ A% C‘Eﬂ«'el grfopﬁeﬁond' ng is perforned

usi ng tRAe shrinkage s ess caused when the

| ns Wl aty e EIE Elrlrg dr?ﬁrrl% Jrﬁ%nﬁ?'ﬁé&%ﬁ% a‘?l?t f}féd&llarged

proj ection on an el ectrode o

eletBHL 904 Ue?ﬂe%dﬁ&hh@el&ob@ﬁﬂéﬂ %?t 4% qﬁs@lfatﬁlgc hﬂﬁé’éﬁre bSEﬁFtHat is
However, the NCP bondi ng net hod uses the bunps which

filledl # ﬁﬁﬁﬁt@fédés@ésf 816ed 3N RHIA areOfRhdcdaéedach bonding face.
bunp-form ng steps such as photolithography and a

Thd irédeseéd 38 aRl N8R arehesraallyoraledc hingeshoffofmation of the
present invention are naturally formed by printing

eledthelespndiififrinvel acthcnile byhhatforsirg raughifaee gfrotdssing or the
conductive particul ates and the resin binder and

likedpyi thy bonding dgcedst of thbexweona, elebtrodb e84 raxtk thangsarged
(the m nute convex portions in the present 5

eledtrmdenillan) Thus, bloos# are déspereedlyr pregentioinl thenboadingvfaces. .
cost .

In Fig. 7, the recesses 31 and 32 are illustrated larger than the actual ones

for better understanding.

In a flip chip bonding of a semiconductor chip, so-called an NCP
bonding method is well known, in which insulating resin is applied to the
electrode of the substrate, the bump of the semiconductor chip is abutted
against the substrate electrode and'pressurized and heated, and the bonding
is performed by using the shrinkage stress caused when the insulating resin
is cured for bonding an electrode projection (bump) formed on an electrode of
the semiconductor chip to an electrode of a circuit board. However, the NCP
bonding method uses the bumps Which. are regularly arranged through

complicated bump-forming steps such as photolithography and a lift-off
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When the insul ating adhesive 33 is used Ior bonding

the above-nentioned antenna el ectrodes 3a and 3b and

the enlarged el ectrodes 1la and 11b, it is possible

that both el ectrodes conduct electricity by closely

contacting the portions (a part of the bonding faces)

on which the recesses 31 10 and 32 are not forned and

al so possible to securely adhesively bond both
mefh ARGt whesad thyStRatradesedfl tlaapiatef ihpendioh i ag naturally

adhesive 33 filled in the recésses 31 and 32. The
formeedebpf ptihcinge ¢ks s@mddittiasdadRedise behivbeds Ca Imdkitore asfdthe

100 jim preferably between 0.5 jimand 50 jim and
condocdver pigialibtes heidwveha fesimdbifdlepi and18riilng o nemng it.

recesses 31 and 32 nentioned above are not limted to
Théreforeo the é¢lamtogdeohutipe (ths imimite onyde pdstipnalindhe present

formed on the netal electrodes. Thus, the antenna
invention) frtdwndangnan be farnied lvasByladnglew edséct r odes 1la

and _11b may be any el ectrodes selected fromthe netal

el edVhededhet Hasulding adbesiveddd, iandisede foredonding the

s et A 30 A e e
113 gagaihy tbtcl@sE%I fige Hhatbobh sjestio srcpnd fthelorGicigbg closely
ok o oA G R AP A5 000 e
an{%@?%r%sﬁﬁg'@%%f@ﬁdﬂﬁwq%%{ % dpee P aRERTE Tropd hoth
clogtBidirc by JE R A PRATLpEoUR AdnPildrif JREHESSS K2 n the

recdb E'SCll gﬂdoaﬁt a"ﬂ?edsﬁ% (ﬁet'hf Ofd %%sséi \églﬂ ﬁ % 'b@lgwg 0 1 nm

copper particles, a HSture o ned m xi ng car

ano‘gﬁgﬁsl.'tu%éiﬁ'e ?EB p}n@ﬁveeq{‘g.?%%ﬂdqﬂ) }Bﬁ%'arhdoh{@@rpﬁﬁi'ably

astic or I noset

'betgvg@ﬁrgoﬂ@gbllﬁn characteristic or the thernosetting

characteristic is determned in accordance with the

sel quid Pin@e tRBsddisMieAnd B2 HEnti88Ed aBbRéigfe ABE Biied to be
by m xi ng the thernoplastic resin and the

forthB& o 6h ttheGresHS blectRMedbe@ Ny Aisetbd bxakphestalieldditodes.
t hernopl astic resin

Thus, the antenna electrodes 3a and 3b and the enlarged electrodes 11a and

11b may be any electrodes selected from the metal electrodes, the resin

electrodes, and the electrodes obtained by laminating the metal elecirode

and the resin electrode.

However, it is preferable that at least either one to be the resin
electrode since larger recesses 31 and 32 are likely to be formed on the
above-mentioned resin electrode than on the metal electrode. For the metal
electrode, the use of a copper foil obtaiﬁed by performing rough-face
processing on a raw material copper foil enables to form large recesses.

Examples of the above-mentioned conductive particulates are silver

particles, particles obtained by performing silver-plating on copper particles,
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are pol yester-based resin, acryl-based resin, and so
forth, and exanples of the thernposetting resin are
epoxy-based resin, polyimde-based resin, and so
forth. 10 The conductive adhesive of the
above-nentioned conposition is in a paste form which
is applied (for exanple, dropped, printed or the Eke)
for formng the antenna el ectrodes 3a and 3b, or the

a lﬁﬁﬂtﬁf@%tﬁr&ﬂt b?dﬁ%(ih acAdn hhf. si¥erPphfti@beChhONSS forth.

or the resin electrodes. The thernoplastic

ResiRMHHELF ¥eay@Bd eRhEe thermBp R shicrahabin®sétarmidehermoplastic
t hernosetting conductive 15 adhesive since it enables

char@cteifatice ot hgher tleasssdegtingmechafrheterfpiel i ied.ddtermined in
al so preferable to use a conductive adhesi ve obt ai ned
accosdaticei with thendlectioneofthethiindént es with the
t hernopl astic resin binder, with the resin binder
obt dileetediy hindémabtahmed hgmixphashe chewsoplastid resim and the
thernosetting resin, or wwth other resin binder
thewmiosétting kesihmeay htsophsed.i cExesipleshifitderthermoplastic resin
exhi bits the bonding property or the adhesion property
arevpadpestentbaged Irasinh eicepkbasaderesinhand fer fosph.aand examples of
conductive adhesive is diluted in solvent to be .
thephepmegettingresin pse aPpxyY hesed resin, pelymmide baredorasin.gard so
electrodes |Ila and Il b, the antenna el ectrodes 3a and
forthy, or both el ectrodes, the electrodes are dried

2 8, LA T S0, USRI PoNCE L, L5
O TR S e
o AT e BT 38 bl 11
11t B8RRI ARR ies, Bheth P e BisiRRy . B cRhertEpptastic
conﬁBgﬂ% gd(ﬁ‘%gﬁ;ebgls Hbergl(}gnxg?efa%‘?éf" itgﬁﬂ e e @gﬁggtec%ﬁtiuctive

car Ive - ing O ot h el ectrode

adl{%%gée?%i%g iP¥n gL @@%h«%%ehbcﬁe ﬁf@éﬁﬁ?ﬁg‘ﬁr&‘é 5 fibt h{)ﬁg@ﬂ.d 2

e I nterposer board 7 | he state where

POSIiTt ;9B OhrflRLAN 18 188 atd Rt adiR shRdobta it by iBixing

enl arged el'ectrodes
conductive particulates with the thermoplastic resin binder, with the resin

binder obtained by mixing the thermoplastic resin and the thermosetting

resin, or with other resin binder which, like the thermoplastic resin binder,

‘exhibits the bonding property or the adhesion property when heated.

In the case where the thermoplastic conductive adhesive is diluted in
solvent to be printed, e.g. screen-printed, for forming the enlarged electrodes
11a and 11b, the antenna electrodes 3a and 3b, or both electrodes, the
electrodes are dried after the printing, and are subsequently bonded. It is
the same in the case of using the thermosetting conductive adhesive. The
thermosetting conductive adhesive exhibits a strong bonding strength;

however, the processing time (thermosetting time) after the printing is

10
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Ila and Il b are aligned. Before that, the insulating
‘adhesive 33 is applied to either one of the antenna
el ectrodes 3a and 3b or the enlarged electrodes Ila
and Il b, or on both, so as to fill insulating adhesive
into the mnute 10 recesses di spersed on the el ectrode
bondi ng faces. Then, after the |amnation, both
el ectrodes are pressurized to be closely contacted to
relaﬁ@@é’lﬁ 164 enlehgl R evepdicbsn dObNnRIrEXC t ITHes bbilgatdiche used
by the insulating adhesive 33 filled in the mnute
seldcgbedy &5 addordadcd viththe heliabilitgsifbie-dlestadical pedpdaties and
el ectrodes is performed by 15 [am nating the antenna
thedikectdquibabirdtliz angtcohgact iDetgrdser board 7 in the
state where the positions of the antenna el ectrodes 3a
and Athesink -bowed ingrdfdogle ¢l edt sades aode pelrfarnmddby ldmanaging the
aligned. Before that, the insulating adhesive 33 is
antapphiarcuit beard &r anhdhefintémposent bnard &l iecthodtate3uharedthe
3b or the enlarged electrodes Ila and |Ib, or on
posifdens off hee andenea elenirodasi Batansh 3b znd she ealaxgedorlestrodes
are_pressurized and heated to be closely contacted to

11acamd: 11brareraligned; | Hafors thad, theinutlaigeadhesiveedB applied
to qithegnd ot soRRI g SEGERrS BB PRarBaGH A cloctrodes
' t ' .of .the i | ati )
L1 8ol 1o orsoH st Ao 281 B By ixue doe ciiiosia fo (s Hute
T L R A L
fill.ed in-th I nut 3 d 32, 4t |
tamibaliPhy bO, SsPoRiéd ey R icd o Epelbccnbactyl tp each
oth kbl BRHARA BAIPEIEROE: Bl PRI YBE AN 08 E Hpesive 3
fddh AAEEEBAERAIA 4l Liagol t into the m nute
recesses berore e bonding in | am nation, both

el e%oggggr :&gg%ﬁge%‘aﬂﬁ_??gz LA tRET10kYAdY i5herformed by

above press ation. Thus, a heating device

laminafiBE WS abfNRGEER I KHHFA! § AP PRS 3htttpbSer board 7 in the
simplrfied. Mdreover, it is possible to achieve

stafdl @herBegtd pasititals onthenghisniahelebvdenadd idid 3 and the

‘enlarged electrodes 11la and 11b are aligned. Before that, the insulating

adhesive 33 is applied to either one of the antenna electrodes 3a and 3b or
the enlarged electrodes 11a and 11b, or on both. Then, after the lamination,
both electrodes are pressurized and heated to be closely contacted to each
other for filling the insulating adhesive 33 into the minute recesses 31 and
32 dispersed on the respective bonding faces of both electrodes and squeezing
out the remainder of the insulating adhes.ive 33 from the closely contacted
portion to the electrode side periphery. Thereby,. both electrodes are bonded
together by the insulating adhesive 33 filled in the minute recesses 31 and
32.

It is possible to completely fill the minute recesses with the

11
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I nprove the productivity. Furthernore, in order to
increase the reliability of the bonding while
protecting the el ectrodes, the insulating adhesive 33
with a sealing function 10 (for exanple, a waterproof
property or the like) can be used. In that case, for
bondi ng both el ectrodes together, when the insulating
adhesive 33 is squeezed out to the el ectrode side
insptatiph eadhdsyvep rdss dyr ipresspranidg head i hepting. Bt tappdying the
around the el ectrodes, the el ectrode areas can be
insybdingl. adbesiehp3 onhthe eléctbddest andf fillbeg ak entto i thel minute
bondi ng in the bonding areas can _be increased. 15 The
recpsreg| kalprey theHmaidieg 38 lagnimation; otk celeetirgdess candwe bonded
wiith the. bonding characteristic in addition to the .
togpthan anly by theabeveulaseribed pressarizgtionn c | Thits asheating device
i nsul ating pressure -sensitive adhesive w.th _the L.
becgpess YnpecessALY t4RE ghapparatifaisasimplifiedc Moreover, it is

adqition to the insulating .charactetistic. Preferred
_ Pos'rsgﬂ%' he? 1%%31159.’&1966&&@1%@% P 'n\geﬁgggelgr\,@ﬁa ng to

. Wwhen cool ed. tT .g}lrcal exanpl es are hot-nelt adhesives
HRJPOVEAR PAARUC 1%‘ yol efin base, synthetic rubber base,

TR LB S5 S o
o ALAELSLL SR Y B OBBESA o R g

ress

oy _ ed.” "/ c |

oS0 PRty BRRESINE) BpIBOLped Iy ghat case

for %ﬂ?ﬂé %th%l%@ﬂrﬁﬂé’s &b cf‘dﬁ%f-, _w'me;hﬂﬁ@umi LAWesive 33 is
su Ap t

pressuri zing force. ication of the insulfating

squdthBbYEPthd BloctiddBenia0 Berifhety byt enmazlcesid Bd8fing for

a and 3b or the 12 enlarged el'ectrodes Ila and
setfTBY iP&rAeld fHdEdchvdas, Ahe ettt ders ADsdiBENOdThereby,
such as dropping by a nozzle and transferring by a pin '
theaeliabilitgldfehe eWericalpdnding ih hhe bbadhat ARgisadndsd MRreased.
on the electrodes in 5 advance, it is possible to
filITHet ssuflhtinigeathysivatdB ihamodepiditedobnlhaonthvst ewith the
recesses by applying it by a nethod of dropping,
bondimg sheradtagstiorint additideeto the insulating characteristic. It also

- includes so-called insulating pressure-sensitive adhesive with the

pressure-sensitive adhesion characteristic in addition to the insulating
characteristic. Preferred is the one that still keeps the adhesiveness even
when cooled. Typical examples are hot-melt adhesives of EVA base,
polyolefin base, synthetic rubber base, adhesive polymer base, urethane base
reactive base, and so forth. The hot-melt adhesive has a characteristic that
it easily spreads to form a thin layer when heated and pressurized.

Among those, the synthetic rubber hot-melt adhesive is most

preferable since it has a characteristic of easily spreading to form a thinner

layer even by a low pressurizing force. Application of the insulating

adhesive 33 for either one of the antenna electrodes 3a and 3b or the

12
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after heating it so that it easily flows. Thus, if the

i nsul ating adhesive 33 is heated and applied to the

m nute recesses in advance, it is possible to bond

both el ectrodes only by pressurizing as In the

above-descri bed case. 10 The above-descri bed adhesive

-bonding wll be described nore specifically by

referring to Fig. 8 to Fig. 10. Fig. 8 illustrates the
enlstgrdeelentrodhs chla hadaillenmay che qerforbual dy2aoeonviationally

| oner side and the interposer board 7 on the upper,
knosynimeghed) swinas daopring yha nogglsl and tepnsfitieing by 3gpinsor a

applied to the antenna el ectrodes 3a and A on the
rollepwer side. In the neantime, 15 positions of the

enl arged electrodes Ila_ _and Il h on the upper side are .
al i J¥ben ¢ appizing ;ilel@ phsaE IR r adafdye g3 hioth tLﬁ eela?ﬁr@a% in

el ectrodes 3a and .. Fig..9 jllustrates the ;
adviagenit BoPessible o gﬁﬂtcwf%ﬁ@rﬂﬂ BR9oEhe dgpHt of the minute
br ought down and.the en| arggﬂ el ectrodes I.| a.and |

recefsgs by @ | YiRg lzm-bafha %@j% AxonKigEa i QEing anhf’% Like
3 3 20 , i . .
aft%ﬁ%??gﬁ&?"tﬁn%ﬁ HEgagtly B g 3f RS HUHARLE adhefive 3 is
d h her.- bv,h i ] .
heefp SR SIS B RaRRORSPLME ¥R, MicEgibte to bond
botR &R i bl A8 fiAng 58 ARG A HARE WescilibEy fAlAr ged
nly by pgSitizing ag if d e

el ectrodes he "antenna el ecirodes 3a

and 3 %%JEL&&Shlﬁed cahagsved o'hﬁh?%? Qn%gt ! - dederibBd S more

heating and pressurization Is per by using a

spePBRLIY AR} refePhhE ol Bigh8ttoSIRWI0. BIFiR! 8SHuki4k&0tl dtate in
heating 'to closely contact both electrodes to each

whiRhhBE ardtBfnk REYLRIHIAEd AR She/ Bwid a8 abd thelih€dposer Beard
13 mnute recesses 31 and 32 (see Fig. 7) dispersed on

7 o fBe ﬁl@g@ﬁ gideverdloneingted, faarletheoinshdd ting hdbb£i9d €83, isagpplied
descri bed above. Mbreover, the remai nder of the

to thesamht@hnagelaciredey 8a3thd 8b drethglewzedidut Ihrthe tdeantime,
closely contacted portion to the el ectrode side

posftaongp b rthesenlanged mi¢diraleaciiadesd cbdib be thadippsr vty are
bonded together by the insulating adhesive 33 filled

alignedttdenippropriate faskawligg wibh tBe ant¢rma elestrodes 3a and 3b.

above-nenti oned hot-nelt adhesive is ]
Fig. 9 illustrates the laminated state in which the interposer board 7

is brought down and the enlarged electrodes 11a and 11b are in contact with

the insulating adhesive 33 on the antenna electrodes 3a and 3b.

Furthermore, Fig. 10 illustrates the state in which both electrodes are

closely contacted to each other by heating and pressurizing the interposer

board 7 against the antenna circuit board 2. In other words, the enlarged
electrodes 11a and 11b and the antenna electrodes 3a and 3b are closely
contacted to each other.

This heating and pressurization is performed by using a heat tool,
which is not shown. By pressurizing and heating to closely contact both

electrodes to each other, the insulating adhesive 33 can be filled in the

13
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sel ected as the insulating adhesive 33, it is possible

to | am nati on-bond both boards in an extrenely short

time of about 0.05 to 0.2 seconds. In the present

i nvention, the interposer board 7 may be the one in

10 Fig. 11 instead of the one in Fig. 6 described

above. The IC chip 4 is enbedded in the substrate 10

in these figures; however, it may be nounted w thout
mignieerkbesgest $ an@ 3hi(gpedFigionediepersetl drsthpy edspeative Honding

enbed the I1C chip 4 in the substrate 10 for achieving
faces ohboibeslebimadek, aBylesatihegd tabeveve ivioygererr nther pasemder of the

board in which the 1C chip 4 is 15 enbedded in the
insubatimg fadhmsiwnd3t han wed -squeezedtartnfron ridbei closelyr g¢ontacted
- formed also by the resin filmand the like, it is
poriessitel the elenstilebside alestnheateso i that| beinslecirodep gan be

roll-to-roll nmethod in the manner for conmon
adhesivaly hgndpd togeéber bpdhe ipsalationg, adéwameo?%ﬁﬂai i the minute

t he non contact LD card. Furthernore, as, describ %
recaffﬁ@\'ie lagndedd: SVhamr thmeakavermentinnednaot-melt adhesive is

sel%#%ﬁtf‘f%ﬂﬁéysﬁl@??r% 3f °s&v% 3G oraivia b G Giagion Bl both
db
bosfdF o2 St aEHL o t{éﬂeﬁaﬁeﬁ aﬁa@“ r(?’?gg ari ous

Ci maRote. et AT SRt cHheo P @Pp 2 TS Ay B8 the one in
Figd, (18080 GOEXAPLE k! oA @Sbh@é“ "PRELC chip 4 is

I"ec form™ng upper

emﬁé&’(ﬁé %ﬁj@hé Qgﬁ&gaﬁy 165h e E(? ﬁ\ﬁé}?@ﬁr o e & may be mounted

esive on t ectro

mtfllgﬁfgﬁi}@tb%g}m% 13:03 g% cigﬁ)en\i/\h”olﬂr?]ﬁs}év% ‘%%‘ gP%%fé’tﬁg 34 '%ﬁﬂ%e‘rﬁlzthe IC

ch1}|§r4| ﬂrﬂl%dsu‘t%'tﬁa%rl@d{%? al:hfbvfi‘ﬂg |ﬂ1ﬁnﬁ&¥b%df ormed of the
am nated el ectrodes and conprise |ayers of a netal

el eqty Q@?ﬂ%@hé Gy PR By ih e psiShomidein GylaeH the I€SiHip 4 is

electrode 36 that is forned on the netal el ectrode 35
embyddisl figtlee Dedinrfiluctame thehesi-e di@nnatdr@os dbatdésdned

7 in Fig. 12 conprises an insulating resin |ayer 8,
alsdby theerdsin dilpoand thedike,7tiin Hesgibld 3o ond buth.electrodes in
lamination by a roll-to-roll method in the manner for commonly handling the
web-type substance, and to manufacture the non-contact ID card.

Furthermore, as described above, at least either one of the antenna

electrodes 3a and 3b or the enlarged electrodes 11a and 11b may be formed

to be the laminated electrode comprising layers of the resin electrodes

. formed by using a plurality of conductive adhesives of various compositions,

instead of being formed to be the single layer electrode comprising the resin
electrode. For example, it may be the laminated electrode obtained by
forming the upper layer electrode formed by using the thermoplastic
conductive adhesive on the lower layer electrode formed by using a

thermosetting conductive adhesive.

14
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As shown in Fig. 14, the interposer board 7 and the

antenna circuit board 2 shown in Fig. 12 can be

bonded. In this case, the antenna el ectrodes 3a and 3b

and the enlarged electrodes Ila and Il b are also 10

adhesively bonded in the state in which the respective

bondi ng faces are closely contacted to each ot her.

Fig. 15 illustrates the enlarged view of the bonded

st affmrtlierangrepf ad hehowit eimaFig. et2r adé Fag.add, tthe enlarged

enl arged el ectrode |Ila. The bondi ng of the other
elecarddesnala| st ridde ndly dred fareedeof dihgelhmilatedr ddetrodes and

whi ch is not shown, is also the same. 15 - As shown in
comphrisedlayarn gl a metahekashrodel 85 tfoxrded 2m Hiri suhetraig d0gwed a

el ectrode ||l a are adhesively bonded by the insulating
resindplestrpde336 fihateis fwmed]@mnth@t@etadc@l@w@dsl arky 3@1ng a

whi ch are fornmed _on the respective bondj aces. .The
congueidye pdhestens The BHPERQses Roard: Mode e ]é GOPRpRges an

1ns@ﬁ@n§r§%}%{"ay@%a§wééﬂeEﬁéeg'gggerﬁqsér A ot L desrdtar o
51 RRcPhiog 17 GUE) st egrhoseE doafh drhhhs Aranng v
boasﬁr%sﬁwféé%n fe; 2258 b Q?frﬂﬁd oh i SePo B antenna
P S St B PR 0 P AT
adhegﬁrgﬁs %ﬁngr}d 3RdR2 E’Htg twlﬁgﬁ 'fﬁg Sb%%t?%é %oﬁhtﬁ{-’% éaces are

bl'e ' to secure eS|v el ec

clos§¥r I:(H% ggéﬂ“@aérédtiﬁ g el§§£1§ééck%i%% t|h% é&illgrée%%%ﬁ the

bonﬂ@& W2l fooRdBeEhY %n%@nh§ elé:tﬁﬂi@ BE %ﬂdotﬁé1 QnPeﬁ'tgG@ RAectrode

el ectrodes 3a and 3b on the |lower side. In the

11arrea|mel fﬁ%ndiﬂ‘% dPOHd bERSr @htéhea lbareds 3 eeid eBeserdlhaged
and Il b on the upper side are aligned to be

elec@ﬂmeom,amcﬁqg nbeshgwhoielotthe shteant enna el ect r odes
3a and 3b. Then, as shown in Fig. 17, the interposer

boand showan I thig Hrawirgwhetamtbenh abectedded3a andhthesdrdneged

in which the enlarged electrodes 1l1a and |lb are in
electomiteatta wire ladhlesivielys bbated dyadteeisvdatdfg erdhehiveadd dilled in
the ?.’!lllililttg ?cggessses 31 and 32, which are formed on the respective bonding
faces. The bonding face of the enlarged electrode 11a is formed by using the
above-mentioned resin electrode 36, and the insulating adhesive 33 is filled
in the minute recess 32 dispersed thereon. In Fig. 15, the recesses 31 and
32 are illustrated larger than the actual size for better understanding.

Thus, by the insulating adhesive 33, it is possible that both
electrodes conduct electricity by closely contacting the portions (a f)art of the
bonding faces) to each other where the recesses 31 and 32 are not formeld. It
is also possible to securely adhesively bond both electrodes by the insulating

adhesive 33 filled in the recesses 31 and 32.
For this bonding, as shown in Fig. 16, the insulating adhesive 33 is
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3a and 3b. Then, the interposer board 7 is heated and
pressuri zed against the antenna circuit board 2 to
cl osely contact both el ectrodes to each other.
Therefore, as descri bed above, both el ectrodes can be
securely 10 adhesive-bonded. Fig. 16 illustrates the
case in which the insulating adhesive 33 is applied
to the antenna el ectrodes 3a and 3b. However, before
apglizel hondiengnterifa ehetrotes| 24 09l 8bhesi thee IBwérs sitep! iled the
i n advance to the enlarged el ectrodes 1la and | 1b,
meantimes thelgosttions ¢ftherdmatged deeissdss 114 aind Jddsen bhe upper
to align the 15 positions of the enlarged el ectrodes
sidevaré aligepd do beaprrepriatefirdeaing bonddd so thedntennpeeleotnedes
the bonding with electrical conductivity
3a pindsslur i Thenoas shomer sad'igs 1¥othe ngtetrn@sghgtw@ea is brought
electrodes Ila and Il b by the | am nated el ectrode
ovmrt@ eslaminpsebin the stafe mewmd)etle&:emge@s ercéwqé@a ldﬁt and
the substrate 10 and the resin e]l ectrode 36 forne
11k axe Heeontagt with Huaelr@glatmg @ylhagwﬁg%’t % the Aatrana, ectrodes

3a epggi%@; b 4hg B OSpOSEr bMtl 0 QR AR S ps S against
11 d he
the, ag?hena@g%?wt?@wﬁ 3 ey Bkt Raihe0g ?fﬁgoa%@@apther
¢ .
Theighe! ot oneSfbdds abfiFhn, Boflf oediifos,  Pad /| Ul - sBburely

d electrodes 11a and Iib 25 may be forned
ad}{eg%f?gﬂéuc ‘I am nat ed el ectrode. Wen the enl arged

ol odtPodd ipbisfafRd (kBT WAL Il iulstie Hahelive 33 is
ap L%rd%dtlﬁyaﬂﬁﬂiﬂt él@gtérg;g 53 dd]RP(;QQStI-l%w%%g uﬁéfb eethe bo dmg,

hesive so as to t he antenna ectro

if tB@8ifla R gAdHeRR B A a@él%d {@Q&vaﬁééetobﬂ{édéﬂlﬂrgﬁif*electrodes

achi eved |n 0.05 to O seconds. The electric

11a 884 1M GRdVR! fRed intthe MeNientbcasRa, & id Pedsiblei taalv@s the
0.1 Qto 19, and the bonding strength was 1ONcmto

posTdM L 0f the lenldip@dcelsetrofledi siitly réfisect aodihet Aneradhelkittedes
obtai ned by m xing the conductive particulates with
and tepsrdsim the ndadind wathrebectiealafontdiaetivity by pressurization.
Instead of forming the enlarged electrodes 1la and 11b by the
laminated electrode comprising layers of the metal electrode 35 formed on
the substrate 10 and the resin electrode 36 formed on the metal electrode 35
by using the conductive adhesive, it is possible to form only the antenna
electrodes 3a and 3b, or both enlarged electrodes 1la and 11b and the
antenna electrodes 3a and 3b, as the laminated electrode that is constituted
of the metal electrode 35 and the resin electrode 36. In short, at least either
of the antenna electrodes 3a and 3b or the enlarged electrodes 11a aﬁd 11b
may be formed to be such laminated electrode.

When the enlarged electrodes 11la and 11b were formed with the

metal electrode 35 and the resin electrode 36 that was formed by using the

16




10

15

- 20

25

t hernopl astic resin and the thernosetting resin, or
Wi th other resin binder which, Iike the thernoplastic
resin binder, exhibits the bonding property or the
adhesi on property when heated, the bonding tinme and
the electric 10 resistance val ue were al nost the sane.
A rotary-type conposed of a pressure roller conprised
of a heat source is preferable as a heat tool to be
thermeplamsica comdmmetiveoradbeatviengoand t;r des bondedgtoatthe hentenna
time of bonding. Particularly, is preferable to
elecrodendia angBbradlthe el elﬁcaqudit ylp@bm@mgmm gchigved in 0.05
series for heating and pressurizing the |anjnated body
to G2 secendmt chhe ededteig tesiBanex valug dntthe bqnthnso@@ﬂ at that

board by these heat tools. This is becaus % peed
tmporis 04’ Qdn 1 s miap Spetomahvis /oo Qe
i's preferabetht the insul at esi ve
Lsednrthe ca&awéw%g o RemAgCtiTe éﬁgsﬁa@dﬁ ad Ihgmfging the

conf B G oRrGrUatm HNGhate CERL: RS Sfon TR O the

ile stren th..an

threla n 20. bet nti]&eten 2 bind
~Beflsatiorn Sl R b kBl A7 ple °?r'i5%‘][ fosip binder

ey BRI oM bR RIS DA or

the & é)srl&fl 1% le‘f‘ é; 3:99%%/&0"14163 n@é]ﬁdmgxg%} I%mdz%he electric

enna r srn Wer’e pol yes

P d h
ol DB T0 A RTUP R st o
preésﬁﬁ'b ri'ogllet? ;clt)féﬁ)q@sédsoiza %eﬁmsﬁugcé)ﬁ%éf@ra?ﬂé @sa ﬁe&@ tddlo be

anwhi ' e, enlarged resin el ectrode

uselCi€ 4 GhBRAs Yy it SRM NP Prodd iezinet Rodhestingk of bonding.
t hernopl astic silver paste PES-E91, a product of

| Parﬁ@ﬁ\%ﬁ' it ¥ prefbrdBle T Qrﬁﬁig@r&gﬁﬁlﬁa@ﬁﬁ Bf htaey-tPeehest fobs in

.5 mMmin size and 30 umin thickness. 5 For
sen@ﬁi E@Shyﬁjlﬁg aaddiregsitigingrtharlgatnats] Bodyt eftheatitenaadircuit

the antenna resin electrodes, a synthetic rubber
boahdt amd| theadatwrpBRET boardrimdutiese heat tools. This is because
high-speed bonding can be achieved by shortening the bonding time.

It is preferable that the insulating adhesive wused for
adhesive-bonding is expanded thin. to be spread at a low temperature by a
small pressurizing force and also in a short time. Therefore, the relation
between the tensile strength and the elongation of the insulating adhesive is

important. The tensile strength is 3 MPa or less, and preferable to be 1

MPa or less. The elongation is 300 % or more, and preferable to be 500 % or

‘more.

EXAMPLE
Antenna resin electrode were formed on a polyester film by a printing
method using thermoplastic silver paste FA-333, a product of Fujikura Ltd.

The antenna resin electrode is 2.0 mm X 2.0 mm in size and 12 pm in
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of TOAGOSEI CO., LTD, was applied to the antenna

el ectrode by 0.5 ng per electrode using a transfer

pin. Then, the interposer board was adsorbed by a

vacuum suction port of a pressurizing tool for

aligning the positions of the 10 antenna resin

el ectrodes and the enl arged el ectrodes. Subsequently,

the pressurizing tool was brought down for
thigkmssur Meanpvhile] drdatrged) rbainheleetrede mostesformedchy dhe same

adhesi ve- bondi ng. The heating tenperature at that tine
printiggametBod Gising ethermoplastid sgverf gaste RESEH, MPyrodndt of

t he adhesi ve-bonding tinme was 0.2 seconds. The 15
TOBéHABRY GQ@s LéfldncEhaenlangediresin olestrodg is 8.0mm ¢ 2:fhwm in

i ncrease of the resistance value was within the
SlZ?Jéflﬁq@s]llmlélfﬁ?é Séven after going through a

hi g terrp ratu jdity test ‘at 60 C an
and ¥, soﬂgmy:g@ thesenlagged eremianel e&trogeananéothe

V. ThePPTusdfortead bon _
antenyg rgeimeealfRdes. sy eﬁlg\rufzg Eﬁgeﬁf’ﬂgf aproduct

of ﬁfﬁ’ﬁdf@ﬁjf/@ ﬂﬁ(ﬁtﬁf@ﬁf’i&%@ ¥“<b hf‘ot?lqﬁe,i%%n@ thsd%ﬁ}x ‘g per

nna

eloizpds BEtigoh FHATRLGA 551‘:"";?1%?& RRanEeed b Yepapatied by
o R AR DR T SRS e
ant]:eﬂﬁgeldeglé teg&tf’o(felébﬁﬁ{l ht% ?%la\_‘ilgé% r%&&?o&e%oc “3) Béuently, the

€ non-con elng

s b | a
prela.[é\.'f?l 11'i'lg]dwol Ig tea?%?&nr%ig@gbt e enlar ggh%jldeglte%élg both
ele&i@dé%%%1e%§&ﬁé£v@%ﬁﬁdﬁ{§m rodes are adhesively

bonded by an insulating adhesive filled in mnute

I eC EHfeBhe AP Ca1A fErA0rH AR @hé]ﬂtlﬁﬂ,fﬁﬁs ot 18DECetRS brderizing
of the 10 antenna and/or the enl arged el ectrode. 2.

forcBN@ral QN SCMPa2Gind the aldthedfrechRATRE tiiheClvak 0.2, s00b@d€1 Mhe
at least either of the el ectrode of the antenna and

bonidineg arkitgec: ek eiHatotiend was Olhabe0.4 Q. The increase of the

resistance value was within the permissible range even after going through a
high-temperature/high-humidity test at 60 C and 93 %RH and a
temperature cycle test run between ~40 C and 80 °C.

The PPET used for the adhesive-bonding was an insulating adhesive
having an extremely stretchable characteristic with the tensile strength of

0.3 MPa and the elongation of 1400 %.
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| ayer el ectrode conprising a resin electrode which is

formed by using a conductive adhesive. 15 3. The

non-contact ID card as clainmed in claiml1, wherein at

| east either of the electrode of the antenna and the

enl arged el ectrode is a |amnated el ectrode

conprising layers of resin el ectrodes which are forned

by using a plurality of tive adhesives of

various conpositions. 4. € non-contact 1D card as

clal e

ele bﬂtﬁhﬁ%e anE@ﬁhéﬁgﬁﬂgﬁﬁgsg%&g¥§ghagﬁg§PP%ﬁehggng
el,ecLr r f

an ai%%??% o ar oRCh SHRCASP o B LREFb el i bikine an

enﬁg%&fs él%gf‘roHQ alhich fsoédiﬁféc@d $65hR %léktf(ﬂédéicéﬁ LS chlp, formed

ive on the netal el ectrode. ) he non-cont act

on @@Ebatsatel S RBRichtHel BT hip i8 ,m@mm%d, %@Hﬁirﬂcdﬂtﬁc‘s ZB card
conductive adhesive is thernoplastic. 6. The

beifigfo@Bd %ﬁtlahﬁ’nﬁﬁﬁl@ lsh Joak@@eh biicle hahAhder $hathin4lectrode
ereint conducti ve adhesive is thernoset. 19 7.

of theearitenng andatie dribacgudkelactredaarebondedyheaeen of

claims 1 to 6, wherein the IC chip is enbedded in the
subdtotht @ectdodds raxauddivdsivdln gbaratedo By ofin ainsabating taittesive
ID card, conprising the steps of, 5 |lam nating an
fillech fie rinudi mecesseb shsbried iongbanlingtfasemof therelbctimdesof the
substrate and an interposer board having an enl arged
antenpatanster, theerlargedeleshndet ed to an el ectrode of an
I C chip, fornmed on a substrate on_which the chip
i s rlouhReaocnicontiest WD warhap qlme%égucﬂm@hsl d‘rh%mm at least
el ec rod ntenna and t el egtr.ode
elﬂm sgﬁsp% ﬁ& f ai“ﬁ%‘&ﬁaafipljrgt%ﬁcﬂiﬂ elgeirgfle i a single
m.n g process, on .at st, ei of t he
layef APk GPBRE R b A Bl RRte NPy &0 fetBed hyuaising a
D:ao fill insulating adhesive into mnute recesses
corgigfiip edetiven bond: ng

3. The non-contact ID card as claimed in claim 1, wherein at least
either of the electrode of the antenna and the enlarged electrode is a
laminated electrode comprising layers of resin electrodes which are formed
by using a plurality of conductive adhesives of various compositions.

4, -The non-contact ID card as claimed in claim 1, wherein at least
either of the electrode of the antenna and the enlarged electrode is a
laminated electrode comprising layers of a metal electrode that is formed on
the substrate and a resin electrode that is formed by using a conductive
adhesive on the metal electrode.

5. The non-contact ID card as claimed in claim 2, 3, or 4, wherein the
conductive adhesive is thermoplastic.

6. The non-contact ID card as claimed in claim 2, 3, or 4, wherein the

conductive adhesive is thermoset.
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face of the respective electrode, and pressurizing to
tightly nmake both el ectrodes contact with each 15
other, and after the |am nating process, so that both
el ectrodes are adhesively bonded to each other by the
i nsul ating adhesive filled in the mnute recesses. 9.
A manufacturing nmethod of a non-contact |ID card,

O, AT s AL B AR e
o SRS B 2, 2
o SRR BRI b B PP R fhne

Steggtt)?nna and the enlarged el ectrode align 25 applying
n-insul ati ng adhesive, prior to the |am nating

proces . On - e it . g h
Bt enni gL 25 ftony! QGup ook R 1ElER R Enfindd ormed
r 4 | oGk which
on 3 SR 08 81 DR B AL ol SRl Pl
is doRAfe fRYI t0hPE1eER88e 08N T0@hip, TBrinBd whnat balstagieasi which the
is filled into the mnute recesses di spersed on at
ICIchastis ehdiietedionsiidl0afraginéf thdobbsicloastdfogeslediitile of the
remai nder of the insulating adhesive is squeezed from
anferinaeartd tlseeslonped bleptoe abignf the el ectrodes to the
side periphery of the electrodes, and both el ectrodes
ar e adhpplying wrbosdbating adhesivef pugor by thédaminstuhaproepss,
adhesive filled in the m nute recesses. 10. The
on mhdedsictithamof thetdledtrode ofithenantenorat 2ied the endanged electrode
clained in claim9, wherein the step of pressurizing_.
so aado fidbinswdating adhesibg intchemanuteipeessss. dispersgfon a bonding
manuf acturing nmet hod of the -non-contact ID card as

facglofithe gesnestivp gleptepdegand, 10, wherein at |east either

of the el ectrode of .t ant enna .
pressur{z?ng to tigﬁﬁy ma eq)oth electrodes contact with each

other, and after the laminating process, so that both electrodes are
adhesively bonded to each other by the insulating adhesive filled in the
minute recesses.

9. A manufacturing method of a non-contact ID card, comprising the
steps of;

laminating an antenna circuit board having an antenna formed

on a substrate and an interposer board having an enlarged electrode, which
is connected to an electrode of an IC chip, formed on a substrate on which the
IC chip is mounted in such a mannér that positions of én electrode of the
antenna and the enlarged electrode align

applying an insulating adhesive, prior to the laminating process,

-on at least either of the electrode of the antenna and the enlarged electrode,

and
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and the enlarged electrode is a single |layer electrode
conprising a resin electrode which is fornmed by using
a conductive adhesive. 15 12. The manufacturing met hod
of the non-contact ID card as clained in claim8, 9,
or 10, wherein at |least either of the electrode of the
antenna and the enlarged electrode is a | am nated

el ect T BieBRRL ShiGJENE! 8 Abbu SRl RO RS olact

are fo conducti ve

| witd | OtREr Oi&éﬁ‘thH%lﬁ?ﬁ'Hgg%degg Sso @fhttBe n-{E‘lﬂatlng adhesive

manuf act ur’i ng’ met ho non-contact | D card

is fﬂh@i 1R theMmd@kTefessds dpedébd Mﬂ%rt%é‘staénlh&a%mﬁhé Hgte of
of the electrode of the antenna and the enl arged

bot®l Sebirdes, i thedrenddinfat of tBé Qﬁéﬁl@@ﬁigc@ﬁfﬁéélﬁé RE shayeded from
of a netal electrode that is formed on the substrate

the2dlbsd é@Ehbt Qloekibh osfethidalediBoddsotdrethebyides pogiphery of the
conducti ve adhesive on the netal el ectrode. .25 14.

eleditedegyrufdboth ehgtyvdts ade afdhicbivehy boadad doteach atherl bysthe
claimed in any one of clains 8 to 13, wherein the IC
insaliting adhetied ddlddiin theenirsuibsteasses. 21

10. The manufacturing method of the non-contact ID card as claimed
in claim 9, wherein the step of pressurizing and heating is held by a heat
tool.

11. The manufacturing method of the non-contact ID card as claimed
in claim 8, 9, or 10, wherein at least either of the electrode of the antenna
and the enlargéd electrode is a single layer electrode comprising a resin
electrode which is formed by using a conductive adhesive.

12. The manufacturing method of the non-contact ID card as claimed
in claim 8, 9, or 10, wherein at least either of the electrode of the antenna
and the enlarged electrode is a laminated electrode comprising layers of
resin electrodes which are formed by using a plurality of conductive
adhesives of various compositions.

13‘. The manufacturing method of the non-contact ID card as claimed
in claim 8, 9, or 10, wherein at least either of the electrode of the antenna
and the enlarged electrode is a laminated electrode comprising layers of a
metal electrode that is formed on the substrate and a resin electrode that is
formed by uéing a conductive adhesive on the metal electrode.

14. The manufacturing method of the non-contact ID card as claimed
in any one of claims 8 to 13, wherein the IC chip is embedded in the

substrate.
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