18 AUG 2004 NONCONTACT I D CARD OR THE LI KE AND METHOD OF MANUFACTURI NG THE
SAME BACKGROUND OF THE | NVENTI ON Technical Field of the Invention 5 The
present invention concerns a noncontact ID (identification informtion)

card or the |ike and a manufacturing nethod of the sane. 5%% hgg @ﬁé
Conventionally, the classification information is obtaine 3 ﬁ ypes

of bar codes printed or adhered on a card type paper, for instance, such as
a 10 tag attached to a nmerchandi se and such bar codes, being sinple
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i nformati on by | eaps and s and, at the sane tine, permts torewite

the 15 i@RCmFﬁGUNEB@If?}‘ErN\L@ﬁTI&\JChi p is being increased in the

productivity and reduced i1n the price. Therefore, a so-called noncontact

| D card, TeuHcHl¥didict9he Mvdntign! | ke packagi ng | C chips on an antenna
circuit board (such things shal P be called collectively noncontact 1D card

or thg like, el paddedt - InidiBp tCoR@riset ﬁér&éénté«?tl \(,:\Q): l(fﬁré?l cartH?'E

noncontact ID card or the Iike hides a broad app 'ty 0

recogni tiinformetien) o 6r BEtiikeaiRN: mé}iufaéthuﬁhgm@m Atang R&)e Can read and
| , a

wite sinmultaneously a quantity of information an IS nore, assure a

hi gh secURelted Aansequently, their wi der use can be accel erated by | eaps
and bounds, provided that their manufacturing cost is reduced. However, the

noncontact | DQuaentionalle the keassificatientinfarindtion isi SbtaRRer BY mamp typesheat
pressi ng antenna el ectrodes 3a, 3b of an antenna circuit board 2 to which

an ani sotafdprccagtesdprintedeorfadharéAQH a lcaad dyjbel mapehafor Tistahcd, sudhCashi p 4
in a precisely registered state, in short, by bonding the both, as shown in
Fig. 1 tag attached to a merchandise and such bar codes, being simple printing to the

paper, presents a high productivity and a low cost.

On the other hand, the IC (integrated circuit) chip, different from the bar
code, not only indicates information, but also increases the quantity of
information by leaps and bounds and, at the same time, permits to rewrite the

15 information. Moreover, the IC chip is being increased in the productivity and
reduced in the price. Therefore, a so-called noncontact ID card, noncontact tag
or the like packaging IC chips on an antenna circuit board (such things shall be
called collectively noncontact ID card or the like, hereinafter.) comes to be used.

As it is well known, the noncontact ID card or the like hides a broad

20  applicability for ID recognition, electronic settlement, or others, because they
can read and write simuitaneously a quantity of information and, what is more,
assure a high security. Consequently, their wider use can be accelerated by
leaps and bounds, provided that their manufacturing cost is reduced.

However, the noncontact ID card or the like are manufactured, in general,

25 by heat pressing antenna electrodes 3a, 3b of an antenna circuit board 2 to

which an anisotropic conductive film (ACF) 1 and bumps 5a, 5b of the IC chip 4

in a precisely registered state, in short, by bonding the both, as shown in Fig.



1 118 AUG 2004 16. As a result, a high accuracy bonder installation is
.required, and there was a problem of high manufacturing cost (mainly
packagi ng cost). What is nore, it is extrenely difficult to prevent the
i ncrease of manufacturing cost, because the 5 productivity |owers though
the bonding installation price tends to rise a degree as a,pre.a ate
packagi ng technology is required, according to a further sﬁ%ﬁﬁédg@ﬂ on
and mniaturization of the IC chip 4. It should be appreciated that the
bunps 5a,iéb of the I1C chip 4 are bonded by heat pressing to the antenna
el ectrodes 3a, 3b of the antenna circuit 10 board 2 in a manner to
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into a plurality of turns™as, for "instance turns or others er to
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Consequently, the line width of the antenna 6 sh e mnraturizé

f ol | owi nds tdxtreisty cifGUIEtd proVRR HB IHoRéad BRHIPRIAUNAE b8, BBbRude yid 2
hi gh 15 precision antenna form ng technology is requir 8; SO It was

di ffi &ul tproduptivityelnivers hisougte tRabendhgrRsizliatén pries t18ASS to ¥sB Hegrad hi s
point. It is a first object of the present invention to provide a

noncont acas EDMuse dacearatehpadkagingtéawionsgy: s PEQUIRRT, -Adtord@IngMBNA ifQRNEF

i ncrease of manufacturing cost (mainly packaging cost) of noncontact I1D
card or tdize rédustiobyargbmmiaturizgtiom o2 the KYichipe4. easily the el ectrode of the
chip and the antenna el ectrode of the antenna circuit board, even if the

| C chip is redusbaukdnbei appraniated rnhalt the behps Had 5o whrthé At ¢hipng ams hod of
the same. Also, it is a second object thereof to provide a noncontact |ID
card or thpndad Rehaal prasaingtie theantemns elestrodes 3ap B ofghe taatenret cirdt

el ectrode of the IC chip 25 and the antenna el ectrode of the antenna
cirodPr e iy A Spapnedip strasdle AR aienr Adaniesteds taathem;i roweidirs then t o

the insul ation qf. the predeterm ned ints, even,
dhtenna 8 is %rm%d into a [Wura?lty g? turns as, for instance, 6 turns or others

(refer to Fig. 17), and defines the antenna electrodes 3a, 3b at both ends
thereof. Consequently, the line width of the antenna 6 should be miniaturized
following the size reduction and miniaturization of the IC chip 4, and a high

15 precision antenna forming technology is required; so it was difficult to prevent
the increase of manufacturing cost, also from this point.

It is a first object of the present invention to provide a noncontact ID card
or the like allowing to project the prevention of increase of manufacturing cost
(mainly packaging cost) of noncontact ID card or the like, by permitting to

20 register easily the electrode of the chip and the antenna electrode of the
antenna circuit board, even if the IC chip is reduced in size and miniaturized,
and a manufacturing method of the same.

Also, it is a second object thereof to provide a noncontact ID card or the
like allowing to keep the electric bonding state of the electrode of the IC chip

25 and the antenna electrode of the antenna circuit board satisfactory (keep in the
conductive state) in addition to the insulation of the predetermined points, even

for the noncontact ID card or the like of the laminated structure of the antenna



for the noncontact ID card or the Iike of the |am nated structure of the
antenna 18 AUG 2004 circuit board and interposer board and a manufacturing
nmet hod of the same. SUMVARY OF THE | NVENTION I n one aspect, the present

i nvention provides a noncontact ID card, conprising: an antenna circuit
board having an antenna circuit substrate and an 5 antennag forned on the
antenna circuit substrate; and an interposer board having oht |hﬁb£ﬁ&ker
substrate provided with a chip enbedding hole, an IC chip inserted in the
chi p enbeddi ng hol e and an expanded el ectrode formed on the interposer

Substrate anded el ectrod ving a_pri term nal portion
connect ed™ 'E%"t%ﬁ"é t‘P‘i?Héostﬂ"tqol@é‘?Pﬁg@H“ nﬁf‘i’&uﬁ'r@e‘%‘@ rQf thesameal portion
i nt egral |gUKMIARY. OF TH9e YQVERENION mary terminal portion, wherein both
boards are |am nated in a manner to bond an el ectrode of the antenna and

t he secondary lnepnenaspgds tthe npreisenhanventjpsn geovides ca r oatecontactb i hcardar ds
may be |lam nated in a manner ectr deo p .and the
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the substrate of the antenna circuit board and the substrate of the
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R s L e s T
ant enna diorclian beatrodandf dme edrﬂzerhriaJ(mleE"ué @erehdany mnﬁmalnp@fftlohhef ke chi p.
Further, t h%nldgdcri'e e ect rode may have advantageously an under barrier
netal | ayeP

As both boards may be laminated in a manner to bond the electrode of the
IC chip and the antenna electrode through the expanded electrode in this way,

15 both electrodes can be registered easily each other despite the IC chip size
reduction and miniaturization and, consequently, the increase of manufacturing
cost (mainly packaging cost) of noncontact ID card or the like can be prevented.

The antenna electrode and the expanded electrode may be bonded by an
electric conductive adhesive agent, or the antenna electrode and the expanded

20 electrode may be bonded directly, by gluing the substrate of the antenna circuit
board and the substrate of the interposer board.

Also, an insulating adhesive agent may be disposed between the substrate
of the antenna circuit board and the substrate of the interposer board, in a way to
seal an antenna formation portion of the antenna circuit board and an electrode

25 formation portion of the IC chip. Further, the iC chip electrode may have
advantageously an under barrier metal layer.

The insulation of predetermined points and the bonding of both boards may
be reinforced by charging insulating adhesive agent between the antenna circuit

board and the interposer board, and the electric bonding state of the electrode of



The insul ation of predeterm ned points and the bonding of both boards may
be reinforced by charging insulating adhesive agent between the antenna
circuit board and the interposer board, and the electric bonding state of
the el ectrode of 3 18 AUG 2004 the IC chip and the antenna el ectrode of the
antenna circuit board can be kept satisfactory (kept in tgf ﬁ@ﬂggﬁhive
state), by form ng the under barrier netal layer (UBM I ayd § bl c
chip electrode. It should be appreciated that the substrate of the

I nt erposer board and the substrate of the antenna circuit board may be 5
conposed of a resin film In another aspect, the present invention provides

a manuf acther inghipeahd dhe eintéirta BRRG0AL S thelaftahfa el iodrd Gapt B kept :
form ng an antenna on an antenna circuit substrate to create an antenna

circuit byHistRateny; (kgpt mdhgrondiigtive slale) by Jamaing dbe uader bawiesfoelahlayer
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expanded thkertepdeenboand amd ¢hedstratd sifrihee ahtentiae sirevitiboarditraaposer

board having the i{‘t er ogfr substrate, the IC chip and the expanded
el ect Pode® NélBctrode having a primary ternminal portion

connected to 9@@00 Bt ; I; A tion
integrally conlﬁg%rt%etﬁéié 0 t,[ Lheet g%sﬁg Wﬁ@}l%ﬁﬂ)ﬁ\nggg%P@\%M?ﬁul{!ﬁ%ﬂ#élﬁ%g t he
i nt er posef theanomcanthct H2 carschteceomnprising steips diofonohinghaa andgnrtaoo andardenna

el ectrode_.of .th ntenna and the econdary. terninal . portion of the
expanded Cér!célgt ?@bﬁfatt? ;}Oyﬁ'iea %&rh@P?eéEﬁeEWY’E é’ag}r E?é’m% hﬁ/@ﬁ‘f‘?w ﬁFﬁ‘o“Fde; a
manuf act Wibdgratd &0 the fardeMaCRA d BhiRlethbeimY Il SrP P ntBfposker M ng
a plurality of 20 antennae on an antenna circuit board raw materi al

i ncl Udi ngsubspets; ainsestingt aanterahio dnribei chipusmbedding, holer ehnthea infetoserty of
o urai 1ty et do oG E Rl L8R Bhoa B g ERREE SUBpyeie el
enbeddi ngnteppeserobodrdehaving the Seterissr dubdwatgttae i 1@ chipoamd Bige @xpanded
electrode, the expanded electrode having a primary terminal portion connected to
an electrode of the IC chip and a secondary terminal portion integrally connected
15 to the primary terminal portion; and laminating the interposer board and the
antenna circuit board in a way to bond an electrode of the antenna and the
secondary terminal portion of the expanded electrode.
In yet another aspect, the present invention provides a manufacturing
method of a noncontact ID card, comprising steps of: forming a plurality of
20 antennae on an antenna circuit board raw material including a plurality of antenna
circuit substrates; forming a plurality of chip embedding holes on an interposer
board raw material including a plurality of interposer substrates; inserting IC chips
in the chip embedding holes on the interposer board raw material; forming a
plurality of expanded electrodes on the interposer board raw material, each of the
25 expanded electrode having a primary terminal portion connected to an electrode of
each of the IC chips and a secondary terminal portion integrally connected to the
primary terminal portion; cutting an interposer board off the interposer board raw
material; and laminating the interposer board onto an antenna circuit board within

the antenna circuit board raw material in a way to bond an electrode of the



plurality of expanded el ectrodes on the interposer board raw material, each
of the 25 expanded el ectrode having a primary termnal portion connected to
an el ectrode of each of the IC chips and a secondary term nal portion
integrally connected to the primary termnal portion; cutting an

I nt erposer board off the interposer board raw material; ang ugﬁ%gﬁbing t he
I nt erposer board onto an antenna circuit board within the: At rcuit
board raw material in a way to bond an el ectrode of the 4 18 AUG 2004
antenna and the secondary term nal portion of the expanded el ectrode. In
anot her aspect, the present invention provides a manufacturing nethod of a

noncont acntérihaand the eequridainp teraingipa@fion ofithd agpaaledrdlestpgker board of f an
i nt er poser boa}rd raw nmaterial, the interpgser bgard raw naterial containing
a 5 plurality lBanolpes aRRest, heaprgsentinvantien prevides arpasutachsmgiethad ng an
I nt er pos ra\VAN L pre [ n% [

i nserted%.irfna tﬁ Egé@?}t?%ﬁ%nci%‘é%dm%%hga%%@é g’rf] ‘g@ggﬁﬁ‘g' e g??ﬁggé@ogﬁe on
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antenna circuit anrd raw material, the antenna circuit board raw naterial
cont ai ni ®gnkeqgsling diole pndfamexpanded efesiiodebiormed ore ishindérpolser aubstrate,

circuit r PN tenna circuit substrate and an _antenna,formed on
Che” it T8 Sxheitied Gttt FAVRGE  ilirbaryo BEiS PR e RRe R ot At o
the ant ersectddiecof e IC BRRY dhd @ Sesidahp tdreiifalorba GhtegrRlydorineetantenna
and the secondary termnal portion of the expanded el ectrdode. In yet

anot iBr 4R eEMary fermpipakeertionh aed dammnatingthe deterpongiboged gntangn anténna
eobar oL Sl BeRATEANK A shRoFal ey RIS o8 M i b o
board ravawanhetdral caftaitinga plunglita-oflantehnd viradit boarispeseh diabe detersech of
the int ercPrgui? bO%?(?é ﬂgvingvainn%n?erhna circuit substrate and an antenna formed on the
antenna circuit substrate, the interposer board being laminated onto the antenna
15 circuit board in a way to bond an electrode of the antenna and the secondary
terminal portion of the expanded electrode.

In yet another aspect, the present invention provides a manufacturing
apparatus_of a noncontact ID card, comprising: a device for cutting an interposer
board off an interposer board raw material, the interposer board raw material

20 containing a plurality of interposer boards, each of the interposer boards having an
interposer substrate provided with a chip embedding hole, an IC chip inserted in
the chip embedding hole and an expanded electrode formed on the interposer
substrate, the expanded electrode having a primary terminal portion connected to
an electrode of the IC chip and a secondary terminal portion integrally connected

25 to the primary terminal portion; and a device for laminating the interposer board
onto an antenna circuit board within an antenna circuit board raw material, the
antenna circuit board raw material containing a plurality of antenna circuit boards,
each of the antenna circuit boards having an antenna circuit substrate and an

antenna formed on the antenna circuit substrate, the interposer board being

43



i nt erposer substrate provided with a chip enbedding hole, an I C chip
inserted in the chip enbeddi ng hole and an expanded el ectrode fornmed on
the interposer substrate, the expanded el ectrode having a primary term nal
portion connected to an electrode of the IC chip and a secondarg t erm nal
portion integrally connected 25 to the primary term nal ponlﬁdﬂj aidha
device for lamnating the interposer board onto an antenna circuit board
within an antenna circuit board raw material, the antenna circuit board
raw material containing a plurality of antenna circuit boards, each of the
antenna circuit boards having an antenna circuit substrate and an antenna
for med ordamiratadtaoaheiartanba sidesitrisdard ihhe wayt és (hosdr ab aaectrdusi 6 tia 18
AUG 2004 “@g&nate onto the antenna circuit board in a way to bond an

el ect r od@MeNidand hi sReRNAAN termainalRystian of theexpandedieelrent-of t he
expanded el ectIRe.asTHeS ex@inddi oREHBAE AT LR TdrRfiRs BRYNESURIARA oPind e

substrate of the "interposer board where the | pis e bot h
boar ds arieterposendoadd whers the Kaohipris teonibexidid;, haddobiabdadischredamirnistedmd t he

ant enpa el ectrode ot h, el ectrodes ,can be registered easily, each other
despi Pe t%én?'af'%rhppqéqr?e%?%dﬁ@ain@ﬁd ﬁ%&gﬂpﬁig’ﬂ‘irtﬁ?a?f‘@ﬁnﬁnél,eCSBngbffght ly,
the incr @é@rdaemb@%grgté\@d@ﬁny(é@h%mer B@@#ﬁﬁ@&ﬁw IGQHipP sk rRANERHH act
ID card or the |ike can be preventéd. In case of interposing Insulating

adhesi ve aageminialrigaton Bodhcenisauentlgsthe inordasernfsoanufectusingeost dmaindy ed

after an lve age [.catho far | ying insul ati ng adhesive
agent to p%%gggfﬁﬁe%o%gs@n%%gbk&micgﬁ&hgﬁl? Iﬂ@e?grpﬁ‘ﬁ%(% t‘f@le el ectrode
formation stepn daseaciimterbosingahsalating erfhcene sqnteidt@Ben uthisubsghteshe 1 C
chi p. Besides, the expanded el ectrode can be forned easil t he screen

pri nt'Png beth Herprdssmay be rriopiadT afier an mkesives agept apn}/iggtiprf sder for ew

show ng 3, AdRG ihalafAg | AThdBRAE Rent t8°RECHt8HoskP BYard, which have been
through the electrode formation step, in a way fo coat an electrode formation
portion of the IC chip. Besides, the expanded electrode can be formed easily by
the screen printing method.

15 BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a front view showing a board lamination mode of a noncontact ID

4b



18 AUG 2004 card or the like of the present invention; Fig. 2 is a plan
view of Fig. 1; Fig. 3is a front view of an interposer board;, Fig. 4is a
plan view of Fig. 3; 5 Fig. 5 shows a wafer where an IC circuit is formed;
Fig. 6 shows a dicing cut node of the wafer; Fig. 7 shows a raw nmateri al
for manufacturing the interposer board, (a) is a plan vi elv,ﬁﬂpd}‘ﬁd%ﬂﬁ a
front view, Fig. 8 shows a node for inserting an IC chip into a chip
enbedding hole; 10 Fig. 9 is an enlarged view of essential parts of the

i nter pos?{ar&’%ﬁﬁé llk':é gf }%%’{3?@5%?{1@05/4 ew showi ng anot her board | am nation

node of a  nhoncontac IYi ke of the present invention; Fig. 11

shows anot her : st erposer board; Fig. 12 shows still another
ﬁa?@' g gign \Flgﬁ dfg-flﬁ.l

exanple of th rposer boar Fig. 13 shows a node for conpressing

| amtnat ed ant e (14 Gidht vI9SCon AAGPORLELAGRET DO di Fi g 14 shove o

configuration & manufacturing apparatus of norncontact I D card or the

like; Fig. 15p AV LigRhi & f Fig. 14; 20 Fig. 16 shows a bondi ng
node of a convé 't‘?l)snéaﬁmrmcontfﬁg' ?’D card or the like; and Fig. 17 is a

pl an giew of 256503 of W& RAe BATIC ARuuilicTbined 0.~ DETAI LED DESCRIPTI ON

OF THE PREFE EMBODI MENTS Hereinafter, e present invention shall be

described in g¢q a8 5h6®s el dibing dud mode bhdedlhfeghed drawings. In the present
i nvention, a noncontact ID card or the Iike Is conposed by |amnating an
antenna ci r cuiFig.bpghews drzan maAieedlIFes Rlark@aétdrind fe infBERSE? board, (a) is
a plan view, and (B) a front view;
Fig. 8 shows a mode for inserting an IC chip into a chip embedding hole;
10 Fig. 9 is an enlarged view of essential parts of the interposer board;
Fig. 10 is a front view showing another board lamination mode of a
noncontact ID card or the like of the present invention;
Fig. 11 shows another example of the interposer board;
Fig. 12 shows still another example of the interposer board;
15 Fig. 13 shows a mode for compressing laminated antenna circuit board
and interposer board;
Fig. 14 shows a configuration a manufacturing apparatus of noncontact
1D card or the like;
Fig. 15 is a view along Z-Z of Fig. 14;
20 Fig. 16 shows a bonding mode of a conventional noncontact ID card or
the like; and
Fig. 17 is a plan view of an antenna formation portion of Fig. 16.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the present invention shall be described in detail referring to
25  the attached drawings.

In the present invention, a noncontact ID card or the like is composed by

laminating an antenna circuit board and an interposer board. The image is



5 18 AUG 2004 shown by Fig. 1 which is a front view and, at the sane tine,
an plan view image thereof is shown in Fig. 2. In both drawi ngs, an
undersi de antenna circuit board 2 and an upside interposer board 7 are
bound in a conductive state through an electrically conductive adhesive
agent 8. 5 And, the antenna circuit board 2 fornms an antéﬁgg % 2@? a pair
of antenna el ectrodes 3a, 3b connected to the sane (ref HEFi .417), on
a substrate 9 conposed of resin film On the other hand, the interposer
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i : 11 a, | | . T , 15
PO b pos&regcally'dorftuche ABReSIBAART 82 o011 0000 17 & 11 iommact ed Lo
the glectr Og%zugégtgg %ﬁénﬂé Eiﬁﬂif Goglhd B 4’&)111}%1 &h %ﬁgﬁrﬁ%tt}e ahd ?{”ééﬁ se 1C

chip4is e ares , I'n case of lamn he i nt ef poser

board 7 idhtétey GABtHSddsY 3, %babgnh@ctbgsgg@ebtes%rn%egf@gg ggnreliaqg;@y!&n goard 2,

t he expanded el ectr s 11 a, 011 i n respect

to the anj@efatechohimsies éﬁesﬁpﬁlnﬁ”d(?)nQﬁé%@?éﬁﬂ,%h%%rpdé@? r@?ﬁﬁm' y

operation of the noncontact ID card or the I|i can be perfor y hands,

for instaittds abyl@ehipar éndedelcon As0BétRRebI0 ddadshised bheedintidinPepRr board
7 using an appropriate tool, or an operator who |ani nates by grasping the

i nt er posenoteoer] forntd ré@@dnded teledticiidser 1aandsh Eonreuis@ e | yair i 6f can be
pl anned to prevent the increase of manufacturing cost (mainly packagi ng
cost )0 dedptttadeshaf th€ IChehip 4i ze reducti on and miniaturi zation.
It should be noted that an enlarged image of the interposer board 7 is
shown in Figs. 3, 4 and, in both drawings, the pair of electrodes 12a, 12b of the
IC chip 4 are, for instance, aluminum electrodes, and they are connected to fine
lead portions 11a;, 11by of the expanded electrodes 11a, 11b. Thus, the
15  interposer board 7 forms the expanded electrodes 11a, 11b connected to the
electrodes 12a, 12b of the IC chip 4, on a substrate 10 where the IC chip 4 is
embedded.
As a result, in case of laminating the interposer board 7 in the conductive
state in respect to the antenna circuit board 2, the expanded electrodes 11a,
20 11b can be registered easily in respect to the antenna electrodes 3a, 3b. And,
based on this fact, the assembly operation of the noncontact ID card or the like
can be performed by hands, for instance, by an .operator who laminates by
holding the interposer board 7 using an appropriate tool, or an operator who
laminates by grasping the interposer board 7, directly with his/her hands.
25 Consequently, it can be planned to prevent the increase of manufacturing cost

(mainly packaging cost), despite the IC chip size reduction and miniaturization.

It should be appreciated that the electrically conductive adhesive agent 8



It should be appreciated that the electrically conductive adhesi ve .agent 8
,6 18 AUG 2004 for bonding the antenna circuit board 2 and the interposer
board 7 in the <conductive state is the one presenting adhesivity or
stickiness, may be either paste formone or tape form ong$ §amds a2(a, may
be either anisotropic one or isotropic one. By using the one presenting
the stickiness, the interposer board 7 5 | am nat ed (packaged) on the
antenna circuit board 2 can be renoved easily as necessary. The

af or enenfiooPRAdRY G e irdultShédRl bednd 0thgr ié'ﬁé’rfpogﬁr W&rd™ 6 Re
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boards. In general, it is applied to Oor put on the antenn ectrodes 3a,

3b of thpastafe@nnane sctige fpaT 8nd, aflidiso,| Magdsh (WiABr bRidRBpRPBhE GGt i on or

putting of the electrically conductive adhesive agent 8, it Is preferable

to fill dsctexic ngepBgUslrg;ﬂ%éni@b&denﬂnljite slitkinbes Wae ntbhfysey Bokrdye 9 of
the antenna circuit board 2 and the substrate 10 of 15 the interposer board

7 witd i femiretedpackeesdy enaperdntddns eiregit boafeal catbe 28nENEA @MYL ON
portion of the antenna circuit board 2 and an electrode formation portion

of the | Oechtpary, thereby, it can be planned to reinforce the bonding

bet ween the interposer board 7 and the antenna circuit board 2 together
wi t h the shor theiafergmenionesnadimsivaagent@isapplisd toher plifemt tHecabendang 20
state of the expanded el ectrodes 11 a, 11 b and the antenna el ectrodes 3a,
3b can Seqlisiessia,idx efdhegntenma ciieuit beak® iovéhast at €) . The i nsul ati ng
adhesi ve agent 14 also, simlarly to the electrically conductive adhesive
agent 8, eixgapﬂ%d shctipdesdia. d befitbsiintergosar haard i@, before laminatingybdib ei t her
past$ form one or taP formone. 25 Besides, the expanded el ectrodes 11 a,
11 b'GnqbogLds, Ip gshs %, i} jssapplied to or put on the antenna electrodes 3a, 3b of the

antenna circuit board 2.

Also, in addition to the application or putting of the electrically conductive
adhesive agent 8, it is preferable to fill a sealing portion 13 (refer to Fig. 1)
between the substrate 9 of the antenna circuit board 2 and the substrate 10 of

15 the interposer board 7 with insulating adhesive agent 14 so as io seal an
antenna formation portion of the antenna circuit board 2 and an electrode
formation portion of the IC chip 4, thereby, it can be planned to reinforce the
bonding between the interposer board 7 and the antenna circuit board 2
together with the short-circuit prevention, and therefore, the electric bonding

20 state of the expanded electrodes 11a, 11b and the antenna electrodes 3a, 3b
can be kept satisfactory (in the conductive state).

The insulating adhesive agent 14 also, similarly to the electrically
conductive adhesive agent 8, is the one presenting adhesivity or stickiness, and
may be either paste form one or tape form one.

25 - Besides, the expanded electrodes 11a, 11b and the antenna 6 are
preferably formed by a printing method, for instance, screen printing method,

from the aspect of cost reduction. Howsoever, they may be formed by another



preferably fornmed by a printing nethod, for instance, screen printing
, et hod, fromthe aspect of cost reduction. Howsoever, they may be forned
by another 7 18 AUG 2004 printing nmethod, for instance, offset printing or
ot hers as necessary, and furthernore, by other nethod than the printing
met hod, for instance, sputtering nethod or the Iike. As fcrABEeédi cally
conductive adhesive agent 8 and insulating adhesive 5 agent 14, in
general, thernosetting ones are used; however, the others, for exanple,

those of PRkAR! HiRBET %Nril%térﬁ]é | BﬂsétyB@nﬁé%fw@@%g?)ﬁﬁsgh%?%%e us%%ﬁedand

in case of usfFng the 'forner, € sane |t r

process @firthéendreny ' | ol te el € . 12b of
the IC chip 4 have gﬁﬁhﬁgg{&@h%%tl%éarfFﬁ??lﬁ%@bﬁtfa@@rfo&a{t%é@é{wgvgr’

her ei naf thggtholttheé fReensure the connection with the expanded el ectrodes
11 a, 11 b. The aforenentioned IC chip 4 can be manufactured as follows. In

Fig. 5, firshs Rruwaééricafly vhedG:tRR é&ééi\?&‘é';gregf @ a@@']ﬁﬁf]&ﬂﬁé ddHeGREd. OF
th ed, and a g

the like is formed on € top face Is prepa ass- passivation

filmg2 @oehte 4 ihndendral TheATBYGENGYorRis B Useal eplevat Vinl bihdds Waak! v

acid liquid so that the electrodes ~12a, 12b (for instance, alum num

el ect r odexanfplé hbosk af tickmae tetperaste S'Btiﬁfggf tld 8F ofrlegs ﬁﬁ%h{ ¥RblRysggat ment,

it i's soaked, for instance, in an elec ess nickel cell of 90 OC'for 20
m nutes fod ocase@fausing khelfetmbaye ddmeoit BbAUTixe /in id Prégetbrsingdl y on
the al um num el ectrodes 12a, 12b and, following 20 this, it is soaked in an
el ect r ol @secapsl of theanamgfackiringof 90 OC for 10 minutes for forning a gold
plated layer 18 of about 0.1 prn on the nickelled layer 17. Thus forned

ni ckel | ed | ay#ris Iretarabigolhat plextredesal2a, 13 pf #vebC chifnd havelsinumder

el ectrodes 12a, 12b fromdeterioration, and furthernore, ensures the
connt@t i ARt weelal t layen| (¢alled JBM clayetie hetginatiadb thatd cart ensate ttaeni nal s.

connection with the expanded electrodes 11a, 11b.

The aforementioned IC chip 4 can be manufactured as follows. In Fig. 5,
first, a wafer 15 where an IC circuit for noncontact 1D card or the like is formed
on the top face is prepared, and a glass passivation film 22 (oxide film) is

15 removed by etching selectively with a weakly acid liquid so that the electrodes
12a, 12b (for instance, aluminum electrode) of the circuit be exposed.

Then, after the activation treatment, it is soaked, for instance, in an
electroless nickel cell of 90 °C for 20 minutes for forming a nickelled layer 17
of about 3 um exclusively on the aluminum electrodes 12a, 12b and, following

20 this, it is soaked in an electroless gold plating cell of 90 °C for 10 minutes for
forming a gold plated layer 18 of about 0.1 zm on the nickelled layer 17.

Thus formed nickeiled layer 17 and gold plated layer 18 prevenis the
aluminum electrodes 12a, 12b from deterioration, and furthermore, ensures the
connection between the aluminum electrodes 12a, 12b and external terminals.

25 This is an UBM layer 19.
Next, using a screen printer, a solder resist 20 is printed all over the top

face of the wafer 15 except for the aluminum electrodes 12a, 12b, then heated



25 This is an UBM | ayer 19. Next, using a screen printer, a solder resist
20 is printed all over the top face of the wafer 15 except for the

al um num el ectrodes 12a, 12b, then heated 8 18 AUG 2004 and set using an
oven for formng, for instance, an insulation layer of 20 pmin thickness.
It shoul d be appreciated that heat setting type pon|n1dq§;ﬂbsoggg$e i ke
are also effective in place of solder resist. Next, using a Scréen printer,
a conductive paste 21 wherein silver 5 particles are dispersed is printed

oo o S S8t 86 PSR iR P RIstte, ANRLERER AR 26 i L 20 'S
I | D
set. NeXtthlc?mlBQ Ft St %g 6g§§”ai’§tﬂﬁattﬁl§at a%rﬁﬂl@% Bgﬁ{rgﬁgmggme

card or the I| i S not such waf er

t hi Ckn@SShktd"%%gc bﬁecﬂa&é p,r;gggégfzgmdfep?e igstance, to 50 pm and, thereafter,
as shown in Fig. 6, the top tace (face ere the ICcircuit for noncont act

I D card or thendsitkeidig frdeeeen gif)rlntbheawéf)ﬁﬂuétﬁ/e' egfef 248 Gy} éefh %d@?P”

film24, then, the wafer 15 is cing cut toa p etermn st ze (for

exanpke, parficle® arediSperbdly printed Qﬁdacr@rgg@fiﬁtobér@ gen%@ pér"ﬁ%nl(goﬁﬁ'brp 4

obtained by this is renoved fromthe support fil It

arranged wher the! $citiecresnitezd Byndt prirebdebe g grmhnﬁumeleﬂiﬂ@dé§19al nzﬁ nmay
wel | be manufactured by the other nmethods different fromthe

af or enentarhthe sarhbdslheatisetby t hese net hods, for instance, a rectangul ar
I|C chip 4 having, for instance, a size of 1.2 nmx 1.6 nm and wherein
squar e al um nivex) adewenarelZh (fate whaire 106 |Griuit for denemrﬁa&DhDredrdZQr at the
opposite angle positions thereof, can be obtained. Here, an IC chip 4

havi ng t dperlie is et frrmed) rm'ysuﬁh wafer dbtisi padishey, due mnlngnes'aetherpobis a

di anpnd bl ade 25 in V-shape, and dicing cutting the wafer 15 by the sane.
As allSo fRIPCEssed. fokinsdanse, JoHULM ands thereafies@s showarin fignentifeataur ed as

face (face where the IC circuit for noncontact ID card or the like is formed) of
the wafer 15 is affixed to a support film 24, then, the wafer 15 is dicing cut to a
predetermined size (for example, 1.6 mm x 2.0 mm) by turning a diamond blade
25, the IC chip 4 obtained by this is removed from the support film 24, and it
15  may be arranged in a pallet created by nickel electromolding.
The IC chip 4 may well be manufactured by the other methods different
from the aforementioned method and, by these methods, for instance, a
rectarigular IC chip 4 having, for instance, a size of 1.2 mm x 1.6 mm, and
wherein square aluminum electrodes 12a, 12b of 100 um one side are formed
20 at the opposite angle positions thereof, can be obtained. Here, an IC chip 4
having tapered side walls may well be obtained by setting the tip of a diamond
blade 25 in V-shape, and dicing cutting the wafer 15 by the same.
As also for the interposer board 7, for instance, it can be manufactured as
follows. First, a raw material 30 made of a resin film (for example, polyester
25  base alloy film of 100 um in thickness) having a large width, in short, a web form
shown by Fig. 1(A) which is a plan view is prepared, and a plurality of chip

embedding holes 31 are processed thereon in a predetermined pattern.



follows. First, a raw material 30 nade of a resin film (for exanple,

, pol yester 25 base alloy filmof 100 pmin thickness) having a | arge w dth,
in short, a web formshown by Fig. 1(A) which is a plan view is prepared,
and a plurality of chip enbedding holes 31 are processed thereon in a
predeterm ned pattern. 9 18 AUG 2004 For instance, a nlckqugpAgﬁhauMng a
plurality of bunps forned simlar to the I1Cchip 4 is heated to 240
applied to the resin film 30, pressed for 10 seconds, quenched, cooled

hol & pi toh of "?S%fé'f“%@ e ﬁ’?@i%ﬁd}g&%fbﬁﬁ%e%ﬁh”qgﬂﬁﬂ' Fiats m
that 't he o SaBe ﬁghén%teﬁ?é’(é§6t o' it o S el A o0 r¥ad¥ Py
abr asi on gaRHRA, @ér‘f’t?r[@?:i %gtad“aowﬂwﬁe CCQﬁWé:ﬁl c‘?é hf‘05J r%%&ir?%gﬁ other's

However, the afo enent 1 6ned press net I's pre era s the

best pro@m P H t t he
af orenent i oéléé&ddlﬂ%nhd@sa%qﬁ\g[{dg%wé?h@ﬁ bcﬁtwf)r;gr;/mﬁgqtgﬁg y H?u? ﬁg%n&ﬁa{bggﬁ n?rfpe. For
exanpbe, porticRpf P Mm &%mﬁfﬁﬁcﬁbeﬂh df né: @?téfF"oq: J(BQG | ami nating a
first raw material conposed of resin a sec mat eri al
conposed of r@sigholid fbé)ra}ﬁmb@htéd)'ﬂhaﬂfhe Cﬁé@eﬁm%aﬁﬁé’!ﬁé@r?\a'thef ch
two-layered structure, it is preferable to lamnate the 15 first ra

mat eri al eguebédding drbled B1 whaybe Msttanasihel Afetkdd, Oflabhf éﬁ,‘h nietMod,
material, in view of the easiness of hole processing. Next, e ICchip 4

i s i nser tohémical dtchiad methodtdreothisp Hoveeds) the dfetemaationdd bi‘éssrrﬂ!ét!'ﬂ% erial
30. At this nonent, for instance, as shown in Fig. 8, it is preferable to

transfer l%pte’farﬁﬂ@fasllbpvesestsdhett;esd&pwqudjm resin 32 to the bottom 20 of
t he ch| p enbeddi ng holes 31 using a transfer pin, and then insert the IC
chi p1Q. The | Bughi rewsmatesalt 3@ is mob liritedctd thasebeftthiengfdrenentanéd omnan end
laminated type, but may be those of laminated type. For example, it may be a
raw material of two-layered structure laminating a first raw material composed
of resin film and a second raw material composed of resin film or metal foil. In
case of raw material of the two-layered structure, it is preferable to laminate the
15  first raw material perforated with chip embedding holes 31 on the second raw
material, in view of the easiness of hole processing.

Next, the IC chip 4 is inserted and fixed into the chip embedding hole 31
of the raw material 30. At this moment, for instance, as shown in Fig. 8, it is
preferable to transfer a trace of low viscosity epoxy base resin 32 to the bottom

20 of the chip embedding holes 31 using a transfer pin, and then insert the IC chip
4,

The IC chip 4 inserted into the chip embedding hole 31 from an end
where the aluminum electrodes 12a, 12b are not provided, and moreover, the
inserted IC chip 4 is temporarily fixed with resin 32. Thereafter, a gap between

25 the side face of the IC chip 4 and the side face of the chip embedding hole 31 is

filed with adhesive and fixed.

However, the IC chip 4 may be inserted after having applied adhesive to

10



where the al um num el ectrodes 12a, 12b are not provided, and noreover, the
,insefted ICchip 4 is tenporarily fixed with resin 32. Thereafter, a gap
between 25 the side face of the IC chip 4 and the side face of the chip
enbedding hole 31 is filled with adhesive and fixed. However, the IC chip

4 may be inserted after having applied adhesive to 10 18 e
bottom and side wall of the chip enbeddi ng hole 31. Besi dgtgsﬁﬁg)?ghﬂ

preferable to perforate the bottom of the chip enbedding hole 31 with a

bl eed holige attony SR iskie WAl bf‘ﬂﬁte&ﬁ *H?ﬁﬁe&cﬁﬁg:h?:%oﬁbé%%g@g,r\?@ ﬁﬁ'%ferérggf’ the

|C chip 4 can be enbedded Int raw nat er e an app ance

exposi ng terpetdrate Md!HoREM of e5é fd@@fﬁarﬁ{f@adrdiﬁ%%lé Bt %hf tﬁée’& e fée

transfer of the I1C chip 4 may be st ance, help of a

(not  shawnling@#ing tAé hbad sBtfingbfaHk &idhdsRget er having a air suction port
of 0.5 mm at the mddle portion, for sucking and taking out the IC chip 4

fromthe ali gmueptherrd bﬁ%} 4308 beaTdddaRd iRttAe rA® rﬁaiéﬁafr@pgﬁgrhlage le 31

of the raw 10 material 30. In addition, in case where an havi ng

taper 8d sippearaideersosing ohiyahechiaminen icte@RidtisnEzh, 1aBe In fifetbeRdRy, the 1 C
chip 4 into the chip enbedding hole 31 can be sinplified furthernore. In

short, adhelmnstercai inedlCrahip 4 may heckeld] dhreipbRihcel Withathe Relp! Gitd ot aver,
it can be treated as bulk simlarly to 15 general electronic conponents.
There, t Ishowd)atizaledot ub imen ite butezrdiameterteving avaimeuetiorbol G \#18 hema
nunber of chip enbeddi ng holes 31 having tapered side faces, and the IC
chip 4 cat e middiet partion, ofor heuaking anmbdekinggotibliee IC dhjp W tfroms otiieC
vibration to the raw material 30. In this case, the productivity of

i nt er pos @igpeend Rallet.band lopedingdinty theaphipaenibeddings holee 8dusk theneawC chi p
4 20,can be enbedded snoothly, by tapering the side wall. Next, the
expahBed "BRiglal 3@es 11a, 11b connected to the al um num

In addition, in case where an IC chip 4 having tapered side walls as
mentioned above is obtained, the insertion of the IC chip 4 into the chip
embedding hole 31 can be simplified furthermore. In short, as the IC chip 4 has
a surface protected with an insulating layer, it can be treated as bulk similarly to

15 general electronic components. There, the IC chip 4 can be delivered on the
raw material 30 where a number of chip embedding holes 31 having tapered
side faces, and the IC chip 4 can be inserted into the chip embedding hole 31
by ultrasonic vibration to the raw material 30. In this case, the productivity of
interposer board can be increésed by leaps and bounds, because the IC 'chip 4
20 can be embedded smoothly, by tapering the side wall.

Next, the expanded electrodes 11a, 11b connected to the aluminum
electrodes 12a, 12b of the IC chip 4 are formed. They are formed by printing
conductive paste where, for example, silver particles are dispersed by about
70% using a screen printer, on a face where the aluminum electrodes 12a, 12b

23  of the IC chip 4 embedded in the raw material 30 are exposed. The conductive
paste is identical to the aforementioned conductive paste 21 (refer to Fig. 5).

For instance, expanded electrodes 11a, 11b of about 15 um in thickness,

11



el ectrodes 12a, 12b of the IC chip 4 are fornmed. They .are fornmed by
_printing conductive paste where, for exanple, silver particles are

di spersed by about 70% using a screen printer, on a face where the

al um num el ectrodes 12a, 12b 25 of the IC chip 4 enbedded in the raw
material 30 are exposed. The conductive paste is identigf%mm

af orenmenti oned conductive paste 21 (refer to Fig. 5). F i é
expanded el ectrodes 11 a, 11 b of about 15 pmin thickness, 11 18 AUG 2004

0.2 i v, ERYD 9LLARES REK bBRBAL e, LT o Ty ATARMETR LReShERe! e

enl arged portion an of oné enlarge I'on an ot her

enl ar ged @aidednpoiBANanting it i RARA! oPRRECediofall Rrh Pt &ibATPI ng

out ina 5 predgterm ne he raw mate where the expanded
el ectr odegniadsbd®orfidnb are formed. For instance, it is stanped out in a
size of 10 mm square. A part of the interposer board 7 obtained in this

manner is showhepy A8l Mt&toBSer bdald & cBn bk SHRHEY % §1%%;ﬁﬁbaé@fiiﬁ hat the

substrate 10 of the interposer board 7 is honbgeno as the“raw materi al

30, as evirdesteriimsd she froreaRl Row rhfteal BrewhkbhethdaBfdantBe ABtIRoN

circuit board 2 can be manufactured as follows. In general, a raw nateri al

of the sahta,natuare fasmetieFof piseIRRY itdsethmpaw oRiehistte 8010 m ddqiidrance,
polyester alloy filmof 100 umin thickness) is selected. Such raw

mat eri al A paniotf ieontatpdser bdardh? pbtaibed dh tgs moaen&lisandwri bg anilghgthg her eof
is processed to a predetermined size. 15 Such raw material is transferred
i nt er mi t tivrig.y9.0Y shewt -tecappretiated thad the substeatepsbkthesnterpeser wdardted t o
the sanme, and antenna circuits (antenna 6 and antenna el ectrodes 3a, 3b)
are f or ngd@ hemagsanoivsais/thei raw materiad B8nasiavidant ftom Heeforegoingan be
manuf actured by stanping out into a predeterm ned size in a subsequent
procd8s, in sk the @ﬂ%ﬁﬁd,ﬁbe ®ntena girewe board 2s¢arebefmangfacioed st r at e
9. Here, tpe grocess for stanping qut in the unit size of the substrate
follows. In general, a raw material of the same nature as the aforementioned
raw material 30 (for instance, polyester alloy film of 100 um in thickness) is
selected. Such raw material is not provided‘with chip embedding hole 31 and
the width thereof is processed to a predetermined size.

15 Such raw material is transferred intermittently by reel-to-reel method,
silver paste is screen printed to the same, and antenna circuits (antenna 6 and
antenna electrodes 3a, 3b) are formed successively with a constant interval.

Then, it can be manufactured by stamping out into a predetermined size
in a subsequent process, in short, by stamping out into the unit size of the

20  substrate 9. Here, the process for stamping out in the unit size of the substrate
9 may be performed after packaging (bonding) the interposer board 7 where the
expanded electrodes 11a, 11b are formed to the raw material where the
antenna 6 and the antenna electrodes 3a, 3b are formed.

In this manner, for instance, the antenna 6 of 0.25 mm in wiring width, 0.5

25 mm in pitch thereof, 6 turns in number of turns, and 75 mm X 45 mm in

outermost periphery can be formed and, at the same time, the antenna

electrodes 3a, 3b of 3 mm square in size and 8 mm in pitch can be formed at

12



9 may be perfornmed after packagi-ng (bonding) the interposer board 7 where
.the " expanded electrodes 11 a, 11 b are forned to the raw material where
the antenna 6 and the antenna el ectrodes 3a, 3b are formed. In this
manner, for instance, the antenna 6 of 0.25 nmin wring widt%% 0'3,* 25 mm
in pitch thereof, 6 turns in nunber of turns, and 75 mm x: 48 A iﬂ

out ernost periphery can be fornmed and, at the sane tine, the antenna

el ectrodes 3a, 3b of 3 nmsquare in size and 8 nmin pitch can be forned at

12 18 AUCb(ﬁﬁ%dejﬁfhh@aﬁfe[ﬁfaQg@fé\qbqqg_a1ﬁ)_(I‘ef er to Fig. 17). The substrate
9 of the antenna circuit board 2 is not |limted to those of the

af or ement i onedheosutbAEte & Bfl te/ BRterii cif@it BBald1258 Rt lIndfEd & Bthdeype-  For
exanple, it may be those of two-layered structure lamnating a first raw 5

mat eri al thergfosademtorieeshon flalmnaaed t?pé,eBQﬂﬁ'le_{y?l)ﬂér\fﬁb%i@'laﬁ’ﬁﬁﬁ%@équ@.f resin

filmor netal foil (for instance, alum num foi In the follow ng, the

i nt er posdforbesardplg, iits Mayrbeathede osf tvhﬁlagfb?@di edictret BRfAating @ufitstaard 2.
At this nonent, as the expanded electrodes 11 a, 11 b are Tornmed on the

i nt er posematesiat dofpoked oflreaindine and e setaak eawhyiagiai kymbdseadftiesiti ng t he
expanded el ectrodes 11 a, 11 b on the antenna el ectrodes 3a, 3b of the

ant enna dllmcer metad foibi(far, instartcen diumiBafrofall).such | ami nation, for instance,

el ectrically conductive adhesive agent 8 is applied to the antenna

el ectrodes 3a/ln 3bediedowing, tthe idenposermboarde’ is daimajegoon ithe dRkaleef er to
Fig. 1) is filled wth insulating adhesive agent 14. 15 Then, after the

| ami nat | AteRnR creWwt heard 8. AdRkisimemagbnas thexedpanded piastradesd 1aadiési ve
agent 14 are heat set, for instance, heated at 90 OC for 5 m nutes and set

for fixirfje(iopREA ) thedntsergserhpard 2 beth beands eare bef steskedhtbyoeaslly manual
Iogﬁ{ i‘g't ?%%é%?gwfgﬁgd%lgg’go&é r1]11';1,n 17b on fhe aOrItenr}é glergt?otdgs 3%51', 53brrm "
of the antenna circuit board 2, by hands.
Before such lamination, for instance, electrically conductive adhesive
agent 8 is applied to the antenna electrodes 3a, 3b and, at the same time, the
sealing portion 13 (refer to Fig. 1) is filled with insulating adhesive agent 14.
15 Then, after the lamination, the conductive adhesive agent 8 and the insulating
adhesive agent 14 are heat set, for instance, heated at 90 °C for 5 minutes and
set for fixing {bonding) the both.
" The lamination by the aforementioned manual operation may well be
performed with in a range of + 1.0 mm to + 1.5 mm in lamination accuracy, and
20 the noncontact ID card or the like can be obtained in this manner. The
noncontact ID card or the like is a so-called inlet, which is cladded conveniently
to make a commercialized product.
In the present invention, the interposer board 7 can also be laminated in
respect to the antenna circuit board 2 as shown in Fig. 10. In the same drawing,
25 animage for adhering the interposer board 7 to the antenna circuit board 2 is
shown, and the insulating adhesive agent 14 and non insulating adhesive agent

35a, 35b are affixed to the substrate 10 of the interposer board 7.

13



20 the noncontact ID card or the like can be obtained in this manner. The
. honcontact ID card or the like is a so-called inlet, which is cl added
conveniently to make a comercialized product. In the present invention,
the interposer board 7 can also be lamnated in respect to the antenna
circuit board 2 as shown in Fig. 10. In the sane draw ng, {183 tn 20/hge for
adhering the interposer board 7 to the antenna circuit board 2 is shown,
and the insul ating adhesi ve agent 14 and non insul ati ng adhesi ve agent

35a, 35b are f'r@%ﬁht t&gp 1Q of; -0 Nt ‘%E Q@éﬁd 213 118
AUG 2004 It sﬁ{)uéi be l?31‘?)pr c’?gﬁ%‘ﬂt gtt ﬁ?e "lqéllgﬁﬁ"ﬁl% adhesi etaéénfsl_m S
composed eimpdsed 3t iASLBNG UdtRsIAP it dndalat 18 SANR HES thd NERdRST ve
agent 35a, 35b are conposed of pressure-sensitive adhesiveé tape. ese

i nsul at i ' a oldati | a r :
= .ﬁmh@%,vgsb B8R RVFPYSRUS B Hresilfe s&%.m@ﬁﬁhégvge%&%e@ 2

doubl e aced tapes. Consequently, 'both substrates can each

ot her eashbulatitlg aaiPRENentpthd PleRtORSSENSIRRS @dﬁeéﬂettaﬁe%ﬂmidtﬁfd%uglé)f t he
antenna circuit board 2 and, furthernore, the antenna el ectrodes 3a, 3b of

the aBt erfageditapag.t board 2 and the expanded el ectrodes 11 a, 11 b of the
I nt erposer board 7 can be bonded 10 in conductive state by making them

i nto contact, Ghriseguently,| botthaubstregei ban tbélﬁgﬂlhmttbaéédﬂﬂ @H@ﬁ@a‘éﬁ%%ﬁm 14
and adhesive agent 35a, 35b are affixed to the interposer board Si de;

however, appyingdie interppseadioasd Veodhesubitiateny ob thabhiorgd diuittisbdrateer poser
board 7 side and, at the sane tinme, the adhesive agent 35a, 35b may be

af fi xed tand,Harthemnaones the apténna eectrodes 32, Sbdef thal smtenhheincai Wosrd 2y
adhesive agent 14 may be affixed to the antenna <circuit board 2 side and,
at the saad thenexparnsedelaesedes adant 13shihesiblerpagebboardf T cae dhet worides

antenna circuit board 2 side. However, it is nost preferable to affix
10 in conductive state by making them into contact, directly.

In the foregoing, the insulating adhesive agent 14 and adhesive agent
35a, 35b are affixed to the interposer board 7 side; however, the insulating
adhesive agent 14 may be affixed to the interposer board 7 side and, at the
same time, the adhesive agent 35a, 35b may be affixed to the antenna circuit

15 board 2 side.

Also, the insulating adhesive agent 14 may be affixed o the antenna
circuit board 2 side and, at the same time, the adhesive agent 35a, 35b may be
affixed to the antenna circuit board 2 side. However, it is most preferable to affix
the both to the interposer board 7 side in view of lamination by a simple

20 movement. '

it should be appreciated that the insulating adhesive agent 14 and
adhesive agent 35a, 35b may be those of paste form; however, as it is easier to
affix those of tape form than to apply the same, it is preferable to select this.

And, as for the adhesive agent 35a, 35b, in general, those of pressure

25 sensitive type are used; however, thermosetting ones or others, for instance,
those of normal temperature setting type and so on may also be used and, in

case of using those of thermosetting type, the heat fixation is performed in a
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the both to the interposer board 7 side in view of lamnation by a sinple
.20 nmovenent. It should be appreciated that the insul ating adhesive agent 14
and adhesive agent 35a, 35b may be those of paste form however, as it is
easier to affix those of tape formthan to apply the same, it is
preferable to select this. And, as for the adhesive age”ﬁl%ﬁﬂui%%ﬁﬁ in
general, those of pressure 25 sensitive type are used; however,

t hernobsetting ones or others, for instance, those of normal tenperature

setting t@f@@e@ﬁﬂgﬁéﬂ ?ﬂg[{ﬁ%s abhfanBe hasita uqip]gljpﬁ;élgﬁ%ﬁncgr% Uugi ggﬁ%oa%gogf

t her noset'ting type, at fixation'1s pe 1471

det ' t ' : OLE 3+ | ,
Conduct| ve SRee VRS oty Sob bty Pt RRES o pdaRRiARE
el ect r odegecifoded A 3EPERKIH R Qggfrggggﬁ%i ?};”Bll b. The interposer board 7

according to the present invention 1Is not ed to 5 the one shown in

the af or ement mpRatierfbser har@Yt abdor _%ﬁhkf pﬁ%séﬁﬁn@&ﬁiorfﬁﬂdtQHi?éﬁ {gh the
ig. 11, 1t may be

ot her node. For exanple, as shown in e one using a

gl asss pakei od ishivvr lifn e BRAERENABNEACFIROTY | Bﬂkq&t y Wl pbNhe?!dafet r ode
of a wafer 15 as it is as insulating layér of the warer surface, and

form ng tdoefiguranidate ihal metieodes 11 a, 11 b on the substrate 10 of the
i nt erposer board 7 wherein an IC chip 4 having the glass passivation film

22 as insul at Fon exayeple] aseshewded. Fighl 50, itanagbenheofd Lsidg a iglaggay be
the one wherein a photosensitive epoxy resin layer 36 is fornmed in a way to

open onl yashiyatibedim@eodid, orl e poiohi sther thart the slebsbdaioe alakk 15he
i nt erposer board 7 wherein the IC chip 4 15 having the gl ass passivation
film22 & itrisubsitinguiating dayersok tie ddafer annifacat dnideferaning ttheeexpdirlee panded
el ectrodes 11 a, 11 b are fornmed on the photosensitive epoxy resin |ayer
36. Hirt Rigcindes 11a,iidp oethersubsieateridr efithedntenpalsr hoesd Stwhérein an IC
chip 4 having the glass passivation film 22 as insulation layer is embedded.
Also, as shown in Fig. 12, it may be the one wherein a photosensitive
epoxy resin layer 36 is formed in a way to open only the electrodes 12a, 12b
portions on the substrate 10 of the interposer board 7 wherein the IC chip 4
15 having the glass passivation film 22 as insulation layer is embedded and, at the
same time, the expanded electrodes 11a, 11b are formed on the photosensitive
epoxy resin layer 36. Furthermore, it may be the one wherein a solder resist 20
is formed in place of the aforementioned photosensitive epoxy resin layer 36.
Such photosensitive epoxy resin layer 36 or solder resist 20 in place
20 thereof may be formed by impressing to a predetermined thickness using a
screen printer, after having inserted and fixed the IC chip 4 into the chip
embedding hole 31 of the raw material 30, and, consecutively, an interposer
board 7 of the structure shown in Fig. 12 can be manufactured by stamping out
the raw material 30 by unit size of the substrate 10 after having formed the
25 expanded electrodes 11a, 11b on the photosensitive epoxy resin layer 36 or

solder resist 20 formed in this way.

Note that the interposer board 7 of Fig. 9 and Fig. 12 which protects the

15



Is formed in place of the aforenentioned photosensitive epoxy resin |ayer

- 36. 'Such photosensitive epoxy resin |layer 36 or solder resist 20 in place
20 thereof may be fornmed by inpressing to a predeterm ned thickness using a
screen printer, after having inserted and fixed the IC chip 4 into the chip
enbeddi ng hole 31 of the raw material 30, and, consecuti v ¥AU8n280¥% er poser
board 7 of the structure shown in Fig. 12 can be manufactured by stanping
out the raw material 30 by unit size of the substrate 10 after having

rosi | oy 38 MRS EBRL LA 200r Byt P ol BB el
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| ehposhegithlotothh Satet Hobod bl CBUAORS, Bt 713 B8P 4

resistant ﬁ@siﬁ{ﬁ%fté}grﬁmi?rﬁg%cﬁct and easier to handle than the interposer
g.

board 7 3’¥ wher ey are not forned. Besides, in the conparison
of the interp ki : ' ,

(difference i E‘%%fedvée%??{ gjpeg(ég'ﬁng ggg%? |%§ﬂﬁbg{rﬁea@?3?{£°$"gg? g gci:: 'o% gpﬁgﬁats?fbst rate
10 (f gce mke (AR i %}b,per r he top
facc(e gf tlﬂg ié%'l %re@ preesi st gg?hﬁﬁ%lg%ﬁﬁ 8%#\9??&%9 e |e?] %’%e@g%atcgggptgtgr, I n

the | at tsibstraften Of @ac whate [1AS lipanBelIBcROY 1 352946 ﬁ(rarfoirﬁgﬁ} 3@t he

expanded electrodes 11 a, 11 b thereon. 10 Concerning al so orrmat i on

of such ehpacyslfabechianbroattis rddise20lih the foiGer, WHIBBE 4GS hétbéek?éedri m‘dmgd to
y

the aforenentioned screen printing nethod, but they may or hre
anot her naltérodhefeforg, nibealatier ishmorx RRIIBGRIRE! fRIRIMINg Ahe dxbdndedn be

formed by formng a netal film by alum numsputtering whole (all over) the
f ace wheradedtraddesl U, nitin thieemdrr.odes 12a, 12b of the I C chip 4 15 enbedded on
the substrate 30 are exposed, then, applying resist all over the netal
filmOafter dGganegming assnihe foomationy ofisuels expanddd eleotrodes 1by, exposer e and
formation is not limited to the aforementioned screen printing method, but they
may be formed by another method. For instance, the expanded electrodes 11a,
11b can be formed by forming a metal film by aluminum sputtering whole (all
over) the face where the aluminum electrodes 12a, 12b of the IC chip 4
15 embedded on the substrate 30 are exposed, then, applying resist all over the
metal film, after drying the same, forming a resist pattern mask by exposure and
development, and consecutively, removing aluminum of the mask opening
portion by means of aluminum etching liquid.
Moreover, the expanded electrodes 11a, 11b and antenna elecirodes 3a,
20  3b may be other material as necessary, and their shape, size, thickness and so
on are decided conveniently.
Also, the IC chip manufacturing method may well be the other method.
For example, the aforementioned wafer 15 where the IC circuit for noncontact
1D card or the like is formed on the top is used, and polished to a predetermined
25 thickness (say, 50 um), a photo resist is applied and dried, thereafter, only

portions of the aluminum electrodes 12a, 12b are exposed to the light using a

photo mask and developed, and only the aluminum electrodes 12a, 12b are
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devel opment, and consecutively, renoving alum num of the mask opening
.portion by neans of alum num etching liquid. Mreover, the expanded

el ectrodes 11 a, 11 b and antenna el ectrodes 3a, 20 3b nay be ot her
materi al as necessary, and their shape, size, thickness anq s%%aqﬂ] re
deci ded conveniently. Al so, the |IC chip nmanufacturing netﬁog y wel'l be
the other nmethod. For exanple, the aforenentioned wafer 15 where the IC
circuit for noncontact |IDcard or the like is formed on the top is used,

and pol i %&55 [#78 i.ckness (say, 50 , a photo resi st
IS agpl : Z ansgad%{ gﬁ%ﬁ@Pﬁ?ﬁ&%éhﬁ‘?ﬁ‘port [ E)nsyof thgmal um ISlum el ectrodes
12a, 12b are eppgs kd ' : (o] : vel and
only the alum num’gﬁggﬁf%rggg Iélgg)fceﬁ%@glr@ QLIEQIQI%BOK%%@@B% g%p%%@%?%?ff

[ emoving PleohRnfifisinstiebltBaecf2 isThRovedtnERler | fggn%ﬂp%e%g\é%g? Pl asma,

oxide filmon the surface o the alum’'numelectro sTre

t her eaf t efredatdririnéd tHBRdR\shpyes Aﬂﬁ]% fo%%@ﬁsﬁé@jtfkg'&gﬁ I&bg‘iﬁ@ﬁ,sa ééﬁ-yé r 0.5

/[-im is formed by sputtering, an en, a go a pre m ned

thi ckessiagemy & Sedatehmiried eHiER%LN (SEN.D5 M) SUBKHEANoh RN Bnth 2t

| ast, the photo resist is peeled off. The titan tungsten |ayer an

gol d | ayetuntstem ldyer il bayast, i phetd rwisttst pédled tde Wafetitakdtuingstirti NY
cut to a predeterm ned size by turning a dianond blade, and the ™I C chip 4

obt ai ned layet and timagokidayerkiermahe UBM layen & support film 24. Also, for the
| am nation of the antenna circuit board 2 and the interposer board 7, in
general , the ifnllompng dhishdhe dvafer s18 dsridicing dedtr lomaupsiditeramineti esizelnser si de
antenna circuit board 2; however, the interposer board 7 may be bounded
from t he Winisgs diennend biadep sindethentCeaolnip 4 iobtained Ihyathis fhayllbe Adkdrhoat
monent, it can be planned to make the | am nation or bonding

1 from a support film 24,

Also, for the lamination of the antenna circuit board 2 and the interposer
board 7, in general, the interposer board 7 is laminated from upside on the
underside antenna circuit board 2; however, the interposer board 7 may be
bounded from the underside to the upside antenna circuit board 2.

15 At this moment, it can be planned to make the lamination or bonding
accuracy constant, for example, by providing a L-shape mark on the antenna
circuit board 2, or installing a guide pin, as means for positio'ning the interposer
board 7 in respect to the antenna circuit board 2.

In addition, it can be planned to reinforce the bonding by compressing the

20 laminated both boards 2, 7 with a pair of upper and lower calking tools 36a, 36b,
as shown in Fig. 13. The noncontact ID card can be assembled by applying
normal temperature instantaneous setting type insulating adhesive to the
affixing position of the interposer board 7 in respect to the antenna circuit board
2, affixing the interposer board 7 thereto, and thereafter, pressing electrodes

25  each other using the calking tools 36a, 36b. For example, if an antenna circuit is
formed beforehand on the form of the freight or others, the interposer board can

be affixed as necessary. Dimensions and the material quality of the antenna
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accuracy constant, for exanple, by providing a L-shape mark on the antenna
.circuit board 2, or installing a guide pin, as nmeans for positioning the

i nterposer board 7 in respect to the antenna circuit board 2. In addition,
it can be planned to reinforce the bonding by conpressing the 20 |am nated
both boards 2, 7 with a pair of upper and | ower cal king tdof 4)8620086b, as
shown in Fig. 13. The noncontact |ID card can be assenbl ed by applying
normal tenperature instantaneous setting type insulating adhesive to the

af fi xi ng dnesitt h@ArdoOWhERS the A1ONL cirtaRid fBrﬂqurﬁP%%t se%lgcfege Pdﬁﬁ%‘“ a

circuit board 2, affixing the interposer boar t her n reafter,

pressi ng AkECA kS forAPirkarpbsef B8ardha) b WBuRd!IUE &9 gtrgﬁi, ?)ﬁgﬁ?ut 258 ]pu{: ﬁre

exanple, if an antenna circuit is fofned beforehan orm o

freight ais eédwssary Giildryi@©rPeIag fOPBAACEAE, aRPafhbiBdndanisaessfdt
D nensions and the material quality of the antenna 17 18 AUG 2004 circuit

board whdsomrtihe antenna circuit is forned can be selected arbitrarily.
Al so, a tape forminterposer board may be wound up on a reel, paid out and

cut B8s necessmrtiiespreskar inventiohhast mentioned alboved dotirrie@fddesedak dd he
antenna circuit board. 5 In the present invention, as nentioned above,

bot h el ecegisteredcasadbe othegi singulpd despite otiver IGi Bhipy dlgsprédudtiba 1dadchi p
size reduction and mniaturization, because both boards are lam nated in a
way to bdnihiathdzatirecbecalse bath Hovdsf atehdarniBatdd fin4aawdy tfoe behectteodes
3a, 3b of the antenna 6 through the expanded el ectrodes 11 a, 11 b and,
consequerflegtrodamtamt t2h of thellC chipdt andithe dlédtmdascda,Bb abihecattennaleD card
or noncontact tag, and so on can be rmanufactured by nmanual operation;
however , thrpughciie greandrd eignifagiesut tal 11kiang, aonsppeaentiyy snarteontadtiDFi g.

14. JBe manélf acturing apparatus conprises an antenna circuit board raw
mat ef Pal 93¢ Obthe filka Buglp asipnsantach 4D card or nopepnlast tagl andrsaoorsande an

I nter POS Hhanufactured by manual operation; however, they can also be manufactured

using an apparatus shown in Fig. 14.
The manufacturing apparatus comprises an antenna circuit board raw
material let-off gear 40, an antenna circuit printer 41, an oven 42, an interposer
15 board raw material let-off gear 43, a press cut apparatus 44, a remaining raw
material winder 45, an interposer board temporary affixer 46, an interposer
board transfer apparatus 47, an interposer board final affixer 48, a dryer 49,

and a product winder 50.

In the' manufacturing apparatus, the antenna circuit (antenna 6 and
20 electrodes 3a, 3b) are printed by the antenna circuit printer 41 on a raw material
37 delivered from the antenna circuit board raw material let-off gear 40 and,
then, heated in the oven 42 to fix the antenna circuit. In paralle! with this, a raw
material 30 delivered from the interposer board raw material let-off gear 43 is
stamped out by the press cut apparatus 44 to obtain the interposer board 7 of a
25 predetermined size, and at the same time, the remaining raw material 30 after
the stamping of the interposer board 7 is taken up by the remaining raw material

winder 45.
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15 board raw material |let-off gear 43, a press cut apparatus 44, a
.remdining raw material w nder 45, an interposer board tenporary affixer 46,
an interposer board transfer apparatus 47, an interposer board final

affixer 48, a dryer 49, and a product w nder 50. In the- g?n@;[? ning
apparatus, the antenna circuit (antenna 6 and 20 electrod C%” are
printed by the antenna circuit printer 41 on a raw material 37 delivered
fromthe antenna circuit board raw material l|et-off gear 40 and, then,

heated in the Thehidboser hbdrd PetamoRINGUICEfUE ralimREERIS ihold B S 2

raw material 30 delivered fromthe interposer board raw nmateria

gear 43 ithe iAtedpBSSH KHrd Manshe dYRssus U7 é@@%ﬁ%fé?re‘b‘]tottﬁgoa%‘r@slbr} B&int

i nt erposer board 7 of a 25 predeterm ned size, and at t same tine, the

remai ni ng(ldraimatygidstioniOirnkhén, trihstefledibdle #e éﬁl%nhﬂ%%ﬁ%rg%@%rg 7is

taken up by the remaining raw material w nder 45. 18 18

| nt er pos ethettopifecd of Uk nebril I ATRIS ANt Shieaboskforinig fIPHebpRer 1d he
i nt erposer board transfer apparatus 47 and transferred to The adhesion

poi nt 5 (|thei avdtehng oreait fomned onnthehet mdtéﬁélsjvebaﬁdaeageﬁernﬁé@_e%nw&ha
circuit formed on the top face of the raw material 37. At this nonment, the

posi ti onithg expandspedecitaries 11eg o amfermedan thefiptompdssibddrd 7,.aw mat eri al
37 can be perforned easily, as the expanded electrodes 11 a, 11 b are
formed on t he It sheujgbber appracibiad that theuwady eatefial 80 déldred afroinhehg aw
material 30 delivered fromthe interposer board raw material |et-off gear
43 is t hdniHposgiebeardniaw Tatelia let-pf gesr detheaone wierextpari@echipl 448 r odes
11 a, 11 b are forned and, at the same 10 tine, the insulating adhesive
agent 14 @RBedded anddbe wxpagdad elemrdesshiaridb afef foxmed (aref, et the sme  10)
and, furthernmgre, the adhesion surface thereof is protected with a

prot d8; i dineafite psulatingsadhesivrisgend 14rand theadhasiveragents 356 GSbsare

bef orehand, and set on_t he jnterpgser board raw material |et-off gear
a(a‘hxed (refer to Fig. 1d) ancl,IO urthermore, the adhesion surface theregf is

protected with a protection tape 51. This is wound up on a reel in a former
process beforehand, and set on the interposer board raw material let-off gear
43. In addition, during the delivery of the raw material 30, the protection tape 51
15 is taken up and peeled off the raw material 30. Thereby, the adhesion face
{bottom face side in Fig. 10) of the insulating adhesive agent 14 and the
adhesive agents 35a, 35b are exposed.
In Fig. 15, a transfer mode of the interposer board 7 is shown, and in the
same drawing, the interposer board transfer apparatus 47 comprises a slider
20  with chuck 47c that can be guided by a rail 47b anchored to a machine base
47a and moved to the arrow direction shown in the drawing, and a suction band
47e for sucking and holding the interposer board 7 stamped out from the raw
material 30 by means of an absorber 47d and delivering the same to the slider
47c.
25 For this purpose, when the slider with chuck 47c grasps the interposer
board 7 with the chuck and moves to the point shown by a dotted line at the

right side, a suction head 46a of the interposer board temporary affixer 46
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43. In addition, during the delivery of the raw material 30, the protection
,tape 51 15 is taken up and peeled off the raw material 30. Thereby, the
adhesion face (bottomface side in Fig. 10) of the insul ati ng adhesive
agent 14 and the adhesive agents 35a, 35b are exposed. In gi%ghii a
transfer node of the interposer board 7 is shown, and in ihé A U&ramﬁng,
the interposer board transfer apparatus 47 conprises a slider 20 with
chuck 47c that can be guided by a rail 47b. anchored to a nachi ne base 47a

and novednbed %o@érimo%é mrﬂv"arahtevggck'hﬁdgﬁoﬂrﬁ 'iggéﬁggg tgouefrafcir,i band

47e for sucking and din e I nterposer board omthe raw

materi al tﬁ@n?dﬂ%n%h@édﬂﬂﬁ%@e ndted fﬂﬂﬁeﬁlﬁg}é’ QB&\F%tf\tc%:%gﬁﬁ'@eﬁéi dpe

slider 47c. 25 For this purpose, when the s er wt C grasps the

i nter posedt tROAGAL 8idd. tIR {H redivisdr, INE IARYSSsdObLAR POLA D PRskrgy dot ted

rOb
line at the right side, a suction head 46a of tﬁe | nt er poser boar

tenpor ar yalejvid #e arienh dikuAYerBd briMe b e of thdTPHEMEARANEY dah@, Suck

and hold the interposer board 7, and then, after having noved upward,

moves 5f urddlﬂbmtmohbdwemmaﬁlgv(bﬁﬁﬂéd itepdrarilt by MRovihgthe Sdudgion IHeddi s
manner, the interposer board can be transferred above the antenna

circuit fdowmsdawh the top face of the raw material 37, and, 5 can be
attached tenporarily (bonded tenporarily) by noving the suction head
downwar d. Her dierehéhepesss cul appuated 44 cih siams baphe itetgier hoardgser

board 7 fromthe raw material 30 by neans of fixed side |ower die 44a and
nmovabl e sfrei® theppemaliesiakdd byrdeanns of ficedside, lowke digppéa addenahiblé sideoved
upward upon 10 conpl etion of the stanping. Hereupon, a shaft arm 47f of the
sucti on bH#mer dieedtbiandsfusihgrmpee, atheoupper 4ifel 44b i wmalvesb opwardaidoomer di e
44a %Bd’ éorrl%?l’etiog ho?‘ t?\gagtgm%rir%.mltie;esupgg\,/%dsggf\?n a\ﬁﬁ{ Sll'?f of the suction band
47e rotates and the absorber 47d is moved above the lower die 44a and, then,
the shaft arm 47f is moved downward.
Consequently, the interposer board 7 stamped out from the raw material
30 can be sucked and held by the absorber 47d and, consecutively, the shaft
15 arm 47f is moved upward and rotated at the same time, and the absorber 47
sucking and holding the interposer board 7 is moved on the slider with chuck
47¢.
In the foregoing, the absorber 47d and the suction head 46a come into
contact with the top face (face where the adhesive agent 35a, 35b and
_20 insulating adhesive agent 14 are not applied or affixed) of the raw material 10
shown in Fig. 10 to suck and hold the same, and, the chuck of the slider with
chuck 47c grasps right and left ends (right and left ends where the adhesive
agent 35a, 35b is not applied or affixed in Fig. 10) of the raw material 10.
It should be appreciated that the fransfer of the raw material 30 is
25 suspended during the stamping and transfer of the interposer board 7, and
resumed upon completion thereof. Thus, the raw material 30 is transferred

intermittently. On the other hand, the raw material 37 is transferred continuously
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Consequently, the interposer board 7 stanped out fromthe raw material 30
. can 'be sucked and held by the absorber 47d and, consecutively, the shaft
15 arm 47f is noved upward and rotated at the sanme tine, and the absorber
47 sucking and hol ding the interposer board 7 is noved on the slider with
chuck 47c. In the foregoing, the absorber 47d and the sgfgm heggd 46a
cone into contact with the top face (face where the adhesi've agent 35a,
35b and 20 insul ati ng adhesive agent 14 are not applied or affixed) of the

of the ol Tu2 thedRieHad b Bebiiest i proietibyBLiNe BRA YR R I o
the siTde chiick | _ At Tef o
T0) of et RETRAR B9 o BompoRed D AP gl 5 Wikn{ihe dosth.r 0

the raw reeissh, 88biahd ASuRMARBRNEY VAU URRIATREAY and transfer of

t he interposer board 7, d sunmed upoh conp eof . Thus, the raw

material 30 i Nératf iéPBsel Bo&IATY tFaRTdYed gﬁgﬁgﬁgg%ﬁﬁbsﬁnﬁ@in{ BEHAW

material 37 is transferred continuously 20 1 w th a predeterm ned

rat e. sBeseliematéid I7 & aghéisd mpbearip \WindtEtetigordRfl) tHetheCtérbysef t he
upper die 44b are conposed of a rrgterisg‘l(m{o whi ch theﬂ%ddr?gtsi ve ggnt 35a,

35b and imuatémpo@d%eéﬂfimr amg;nin Bhoaglhier atthened Yieniothrilyt BeroughefHroser
board 7 transferred above the adhesion point to the 5 raw material 37 is

at t ached ihsuiptingr adlyesiboralgshtt eapandradhgsivey ddenti 85€r Bebercorfingbdsly,
tenporary affixer 46, in short, is attached tenporarily through the
i nsul at i nansleret ie thge nterpdsen doadih diniaV affbgrra8,3aad Aty aitined rfloaly) v,
transferred to the interposer board final affixer 48, and finally affixed
(finally bansieddy bompoessiers or dhediket lamd| fukibermoce,f thet ihsulating, adtesive
i nsul ating adhesive 10 agent 14 and adhesive agent 35a, 35b are heat set by
t he dPyeragent Hhand ieehesiveeagenthdsar S§bcara Heahiast Lty Mye tdrgepdSduantd wi nder
50.

thereafter, the product is take up by the product winder 50.

It should be appreciated that the press cut apparatus 44, interposer board
transfer apparatus 47, board temporary affixer 46 and interposer board final
affixer 48 are configured into a multiple head type, in order to increase the

15  manufacturing speed.

The aforementioned series of manufacturing lines makes a high precision
bonder and so on unnecessary, and allows to manufacture the noncontact D
card or the like at a low cost and with a high speed.

INDUSTRIAL APPLICABILITY

20 As mentioned hereinabove, according to the present invention, with the
use of an interposer board where an IC chip is embedded and expanded
electrodes connected to electrodes of the IC chip are formed, the expanded
elecirodes can be registered easily in respect to the antenna electrodes of the
antenna circuit board when the interposer board is laminated to the antenna

25 circuit board in a conductive state. Therefore, the increase of manufacturing
cost (mainly packaging cost) of noncontact ID card or the like can be prevented.

Moreover, in addition to the insulation of the predetermined point, the
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It should be appreciated that the press cut apparatus 44, interposer board
. transfer apparatus 47, board tenporary affixer 46 and interposer board
final affixer 48 are configured into a multiple head type, in order to

i ncrease the 15 manufacturing speed. The aforenentioned series of

manuf acturing lines nekes a high precision bonder and sofgmimmaggssary,
and allows to manufacture the noncontact ID card or the Iike at a | ow cost
and with a high speed. | NDUSTRI AL APPLI CABI LI TY 20 As nenti oned

her ei naby&strid WeRidiHd stat® of Bife BlcR®8RE dfr’rﬁggb' Hip (?Wdttgetn%ggnh'é 1t

i nterposer board wheére an I C chip is enbedded and expa el'ectrodes

connect egftifecafiehh@dafcuftl bdAle £4n TY Repf §ati§f8&t'6?§j’(ﬁéﬁ’ceineﬁ'@%ﬁﬁuctive

el ectrodes can be registered easily in respect to the antenna el ectrodes of

the ant enate)cevenifbr BRATmWASHN tNIRICHINECHP B ankafHzl cirduit BBRRRLAR iR t he

antenna 25 circuit board in a conductive state. Therefore, the iIncrease of

manuf act untieRgoserobbakdyai ?}Lyrena@m BeCB&Ading! oh MAEe Bats | By Céidtghig t he
| i ke can be prevent ed. reover, 1n addition to the insulation OP tthe

pr edeSer insddiinpgizthesiMecagéntlih HdGsdllrg eleetibn ibetivesdi the shRhaaoirdUie
el ectrode of the IC chip and the antenna el ectrode of the antenna circuit

board carbdzed kepltthedhiespessr droard ket farmitd thes andercharvier nidtal layer Qv f or

the lam nation structure of the antenna circuit board and the interposer
board, byayasj ohdheil@ghippeldetrodeng of bot h boards by charging 5 insul ating
adhesi ve agent in the sealing section between the antenna circuit board

and the interposer board, and form ng the under barrier netal |ayer (UBM
| ayer) on the IC chip electrode. 22 18 AUG 2004 CLAI M5
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1 A noncontact ID card, conprising: an antenna circuit board having an
antenna circuit substrate and an antenna forned on the antenna circuit
substrate; and 5 an interposer board having an interposer substrate
provided with a chip enbedding hole, an IC chip inserted in the chip
enbeddi ng hol e and an expanded electrode forned on the interposer
substrate, the expanded el ectrode having a primary term\pglAmrﬁﬂﬂbn
connected to an el ectrode of the IC chip and a secondary termnal portion
integrally connected to the primary term nal portion, 10 wherein both
boards are |lam nated in a manner to bond an el ectrode of the antenna and
t he secondary term nal portion of th€LAKAS8nded el ectrode. 2. The noncont act
| D card of cl a;li m 1, wherein said gntenna el ectrode and said expanded

el ectrode are bonddyNBYcAHas) 'Q@%ﬁ&%ﬁaam ve adhesive 15 agent. 3. The
noncont act | Dgga |3t 1 eal ind ; CEyt sgh d
expanded el ec?ﬁo?gtﬁngﬂgggdb%%ebﬁrygs%y gﬁﬁrﬁ%"ﬁ@bgu ust'gggiz;%tt%a%% sﬂ?d

ant enna @ntenna fospeddrihe antensabiscuibsebstfatepand i nt er poser board. 20 4. The

noncoptact | D_car f claim?,or.claim wherein.an i nsul atin adhesi ve
agent Qi s di sp8fe g%fg’?ﬁ_éreﬁo?é haying: ?QUB&{{P‘J%%} ﬁ“%ﬁfagﬁﬂoéﬂd;%guw hRENP and
the substgnfbetidifig Bidied anCREMP SerkRPiNGhe! dhiR eWibeddthdRalk ZHY aReRPARded
formation section of said antenna circuit board and an el ectrode formation

secéI i on @I’e‘-‘éfﬂd;? faomegsoahg. interpasey subeitsieathe B&parlade,ﬂ slectiogienhayingter ei n
' ] : : ' 2 2 :
The' noncoi ey FEMEEH oA ARGREA A7 EldctonE e PXlp afd alfefondary > ©

i nter pozeel%minarpbra'od integraiilyinhatdob thaiptingdi/asmainal pertioh, board are
conposed o
P 10 wherein both boards are laminated in a manner to bond an electrode of the

antenna and the secondary terminal portion of the expanded electrode.

2. The noncontact ID card of claim 1, wherein said antenna electrode
and said expanded electrode are bonded by an electric conductive adhesive
15  agent.

3. The noncontact ID card of claim 1, wherein said antenna electrode
and said expanded electrode are bonded directly, by gluing the substrate of said

antenna circuit board and the substrate of said interposer board.

20
4. The noncontact ID card of claim 2 or claim 3, wherein an insulating
adhesive agent is disposed between the substrate of said antenna circuit board
and the substrate of said interposer board, in a way to seal an antenna formation
section of said antenna circuit board and an electrode formation section of said IC
25  chip. |

5. The noncontact ID card of claim 4, wherein said IC chip electrode

has an under barrier metal layer.
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aresinfilm 5 7. A manufacturing nethod of a noncontact ID card,
conprising steps of: formng an antenna on an antenna circuit substrate to
create an antenna circuit board having the antenna circuit substrate and
the antenna; formng a chip enbedding hole on an interposer substrate;
inserting an 1o ICchip in the chip enbedding hol e on the i &l po2Bd}
substrate; form ng an expanded el ectrode on the interposer substrate to
create an interposer board having the interposer substrate, the IC chip
and the expanded el ectrode, the expanded el ectrode having a primary

term nal portion connected to an electrode of the IC chip and a secondary
term nal portiol.i nthegnahtgntacihii@ataed of l8aim 3, hwherdimihy dubstriatalof praild | on;
and lam nating the interposer bpard and .the antenna circuit board in a way
20" bon HETtRet B0st 267 1R SubRT el Sl AR EBrib Parckata SRMPesRd Pbn of
the expgneadt ghectrode. 20 8. The manufacturing nmethod of a noncontact |ID
card of claim7, wherein both boards are lamnated in a way to bond said
antenna el ectrode and said expanded el ectrode with an electrically

conductive adhesiv nt.. .9.. The uf,acturin od of a noncontact 1D
cord 8t oraim T B Aacting e BRY4Io8 HPhePah I rd oA RE 185
directlyggaid antenna el ectrode and sai d expanded el ectrode, by gluing the

substrate of said antenna circuit board and the substrate of said
i nt er poser boar HIMINg anraNtEaRa PEANANMeGNailcul bstratelcoispie anlaDptennal of

claim8 : 1 0.9, r el 0 [oF:} re lamnated after
an adhes%rgaggég{%ﬁgg@? %hﬁénwsat%%:m}%ru?)gﬁsﬁ/%lﬂ%H’l%élﬁ}?gﬁ?hg adhesi ve agent
to the interposémilegredchipherdbetiding hdieen bhriakegposari slibheed;riagertihgramt i on
step, in 8 wa _t% coat anel ectrode formation
10 | cmB/ in the chip embedding hole on the interposer substrate;
forming an expanded electrode on the interposer substrate to create an
interposer board having the interposer substrate, the IC chip and the expanded
electrode, the expanded electrode having a primary terminal portion connected to
an electrode of the IC chip and a secondary terminal portion integrally connected
15  to the primary terminal portion; and
laminating the interposer board and the antenna circuit board in a way to
bond an electrode of the antenna and the secondary terminal portion of the

expanded electrode.

20 8. The manufacturing method of a noncontact 1D card of claim 7,
wherein both boards are laminated in a way to bond said antenna electrode and

said expanded electrode with an electrically conductive adhesive agent.
9. The manufacturing method of a noncontact ID card of claim 7,
25 wherein both boards are laminated in a way to bond directly said antenna
electrode and said expanded electrode, by gluing the substrate of said antenna

circuit board and the substrate of said interposer board.

10.  The manufacturing method of a noncontact ID card of claim 8 or
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section of said IC chip. 5 11. The manufacturing nmethod of a noncontact |ID
card of claim 10, wherein said expanded electrode is fornmed by the screen
printing nethod. 12. The noncontact ID card of claim1l, wherein the prinmary
termnal 10 portion and the secondary term nal portion forgg
substantially plane surface. 13. The noncontact |ID card of BHﬁlﬁQU#
wherein the secondary termnal portion includes a plane portion w der than
the primary termnal portion. 15 14. The nmanufacturing nmethod of a
noncontact ID card of claim?7, wherein the primary termnal portion and

t he secondary termnal portion forma substantially plane surface. 15. The
manuf act wldimg9methieoeindioth boardsraradaminatedraftesfarc bdhesitd,age2d agpdicaiion t he

secondary_ tern nal rI|o |nc des a ortion wd r t han t he rimar
oo ol st foAopy B TonbAcaticeie pBeanf i tPHhoSer Bogr. which Rad 7

chip has HeapahRslghSs4le e‘!&!tnlo'iie faﬁnéﬂon 3D, PRIV R%odt Bnefictrodk 16

wherein the antenna circuit board and the intérposer board are {’rﬁirag%]it ed
by neans settienoksaig |Cchithe noncontact ID card of claim 1, wherein the

expanded el ectrode 24a 18 AUG 2004 is printed on the interposer substrate.
19. ThHe manufacturing nethod of a noncontact ID card of claim7, wherein

the 1C chip has . taprieetharlfaguribg 28ethbde oM nbABbMELH IDNBAMA08] aim 10,
noncontact I D card of claim7, Wwherein the antenna circuit board and’ t he

i nt er pos @th;g&y%alg,e@gpagmmg[egg'ogg is formed by the screen printing method.

12. The noncontact ID card of claim 1, wherein the primary terminal

10  portion and the secondary terminal portion form a substantially plane surface.

13.  The noncontact ID card of claim 12, wherein the secondary terminal
portion includes a plane portion wider than the primary terminal portion.

15 14. The manufacturing method of a noncontact ID card of claim 7,
wherein the primary terminal portion and the secondary terminal portion form a

substantially plane surface.

15. The manufacturing method of a noncontact ID card of claim 14,
20  wherein the secondary terminal portion includes a plane portion wider than the
primary terminal portion.

16.  The noncontact ID card of claim 1, wherein the IC chip has tapered
side walls.
25
17.  The noncontact ID card of claim 1, wherein the antenna circuit board

and the interposer board are laminated by means of calking
18.  The noncontact ID card of claim 1, wherein the expanded electrode

24a



means of cal king. 10 21. The manufacturing nmethod of a noncontact ID card
of claim7, wherein the expanded electrode is printed on the interposer
substrate. 22. A manufacturing nmethod of a noncontact ID card, conprising
steps of: 15 formng a plurality of antennae on a antenna ?%(ggét ard
raw material including a plurality of antenna circuit subst'fates’ ? m ng a
plurality of chip enbedding holes on an interposer board raw materi al
including a plurality of interposer substrates; inserting IC chips in the
chi p enbeddi ng holes on the interposer board raw 20 material; formng a
plurality of expanded el ectrodes on the interposer board raw material,

each of tiberiatguoovl i iptapbsodaibzstnatelg a primary termnal portion connected
to an el ectrode of each of the IC chips and a secondary term nal portion
integrally connected to the primary term nal portion; cutting an interposer

board of f the jgterpps R8BS IR a ,?p}% ' i
i nt er poser boa1rg(; onto gﬁ]a@ﬁtgé%rqgam rcu(ﬁ (@o%r w%%éﬁaﬂg%}%n etﬁ'lr%gmchcuit
board r awimerekr ihal IG chip haataperelovalisan el ectrode of the antenna and the

secongary term nal portion of the expanded el ectrode. 23. A manufacturing
met hod of a noncontact |ID card, conprising steps 24b 18 AUG 2004 of:

cutting an intgy pospie heavifasiifing meM&! msgrnémrn@ac{tgp @§r braklaihhe,

interposer board raw material containing a plurality i nt er poser boards,
each of whrreimtke Erdennadsircuid board ngndithée nintarposwT beaitss aratleminaieddayd wi t h

a chip 5 ddi ng, hale, an IC chip inserted in the chip enbeddi ng hole and
an expandﬁggﬁ%&e%ﬁpgge formed on the interposer substrate, the expanded

el ectrode having a prinmary termnal portion connected to an el ectrode of

the IC chip and a secondary )
10 21.  The manufacturing method of a noncontact ID card of claim 7,

wherein the expanded electrode is printed on the interposer substrate.

22. A manufacturing method of a noncontact 1D card, comprising steps
of:
15 forming a plurality of antennae on a antenna circuit board raw material
including a plurality of antenna circuit substrates;
forming a plurality of chip embedding holes on an interposer board raw
material including a plurality of interposer substrates;
inserting 1C chips in the chip embedding holes on the interposer board raw
20 material; forming a plurality of expanded electrodes on the interposer board raw
material, each of the expanded electrode having a primary terminal portion
connected to an electrode of each of the IC chips and a secondary terminal portion
integrally connected to the primary terminal portion;
cutting an interposer board off the interposer board raw material; and
25 laminating the interposer board onto an antenna circuit board within the
antenna circuit board raw material in a way to bond an electrode of the antenna

and the secondary terminal portion of the expanded electrode.
23. A manufacturing method of a noncontact ID card, comprising steps
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termnal portion integrally connected to the primary term nal portion; and
| am nating the interposer board onto an antenna circuit board wthin an 10
antenna circuit board raw naterial, the antenna circuit board raw materi al
containing a plurality of antenna circuit boards, each of the antenna
circuit boards having an antenna circuit substrate and an,pptiermaqfpgr med
on the antenna circuit substrate, the interposer board being | am nated
onto the antenna circuit board in a way to bond an el ectrode of the
antenna and the secondary termnal portion of the 15 expanded el ectrode.
24. The manufacturing nmethod of a noncontact ID card of claim?23, wherein
the antemfia circuit board raw material and the interposer board raw

material are supplied fromrespective |et-off gears. 20 25. A manufacturing
appar at us of aCYiHRE oM dBterpeseapaard &fpensimerroset dase fewy raateriahgthen

| nter posgliey f obtg M b ri%P%Sﬁtal?rﬂﬁé% gﬁ%litg%??@le?dose?rfﬁairc?g,e%d?:?lsgf raw
material containing a plurality of Interpbser boards, each of 'the
i nt er pos ¢he bioterdesdra\boagdsirhavingr aosieterpobert rsabetrateo\proddedi withaackhip 25

nbeddi | e, C P ., ted in, the, chi ] di hol d
O o 3 R B BT S b 20
el ect r ode i adRIfcRmeR! bHBRY ihiPd&s! ?&B%rtrta‘té’,nth%péfﬁéﬁo%ﬁll %fécﬂrﬁd@'l%}g@%e of

the IC chip and a secondary termnal portion integra connecte o the
primary tpemdngdermpioat petionaotnackevbcan électrbderofithe Kg chipeandbesgrosdanboar d

onto an antenna ci.rcuit board 24c UG 2004 within an.antenpa circuit
board ra fHHF@‘raF?OJF'?”Msg%ﬁyé’ﬁﬁaeeﬁeﬁgaﬁ‘eBHEP&V P%W'H@t%'%a ntaining a
plurality of aarpiafingCtheCiitérpb8af BoarE o dn hhiknmat Sirdat BbarithP s
having an antenna cirfcuit substrate and an antenna fornmed on the antenna

circaPt asignna gireuitt heaithtrewpsaaieridbathe lsetenna aiicnit baashtrewt meateriabenna
circuit . 2| .ec d f antenna. and t he
secondar 38%§nnl1h§ ﬁaplgj(r)é‘rw 8?1%8?99.&%&&”% t?oén[]g, &ach oi‘t ttﬂl% arﬂénna clrcuﬁj boards
having an antenna circuit substrate and an antenna formed on the antenna circuit
substrate, the interposer board being laminated onto the antenna circuit board in a
way to bond an electrode of the antenna and the secondary terminal portion of the

15  expanded electrode.

24. The manufacturing method of a noncontact ID card of claim 23,
wherein the antenna circuit board raw material and the interposer board raw
material are supplied from respective let-off gears.

20 -

25. A manufacturing apparatus of a noncontact ID card, comprising:

a device for cutting an interposer board off an interposer board raw
material, the interposer raw material containing a plurality of interposer boards,
each of the interposer boards having an interposer substrate provided with a chip

25 embedding hole, an IC chip inserted in the chip embedding hole and an expanded
electrode formed on the interposer substrate, the expanded electrode having a
primary terminal portion connected to an electrode of the IC chip and a secondary
terminal portion integrally connected to the primary terminal portion; and

a device for laminating the interposer board onto an antenna circuit board
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expanded el ectrode. 26. The manufacturing apparatus of a noncontact |ID card
of claim?25, further conprising: 10 a primary |let-off gear for supplying
the antenna circuit board raw naterial; and a secondary let-off gear for
supplying the interposer board raw material. 24d ABSTRACT ,Thj ont act
ID card or the |ike conprises an antenna circuit board havimé éﬁgmnna
formed on a substrate and an interposer board having expanded el ectrodes
formed on a substrate where an IC chip is enbedded, the expanded

el ectrodes being connected to el ectrodes of the IC chip, wherein both
boards are stacked in such a way that the el ectrodes of the antenna are

j oi ned twithiheanemtamae dir@litbbdddas: material, the antenna circuit board raw material

containing a plurality of antenna circuit boards, each of the antenna circuit boards
having an antenna circuit substrate and an antenna formed on the antenna circuit
substrate, the interposer board being laminated onto the antenna circuit board in a

5 way to bond an electrode of the antenna and the secondary terminal portion of the
expanded electrode.

26. The manufacturing apparatus of a noncontact iD card of claim 25,
further comprising:
10 a primary let-off gear for supplying the antenna circuit board raw material;
and

a secondary let-off gear for supplying the interposer board raw material.
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