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 dyjbe mapehafor Tistahcd, sudhCashi p 4
10 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.



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 iOMﬁQ% gﬁﬁygh
the bonding installation price tends to rise a degree as aiﬁb a ate
packagi ng technology is required, according to a further size reduction
and m ni afgiri zation of the IC chip 4. It should be appreciated that the
bunps 5a, 5b of the IC chip 4 are bonded by heat pressing to the antenna

el ectrodes 3a,Ag38 redult, RehghtR0PaE Béntdr iﬂé@ll&@@r{ 2 l?eqhﬁ‘e@,e %ﬁ&;ﬂgérﬁéﬁg% - med

straddl e an antenna 6 connected to them however, the an

into a plapedbiem of highrmanatctlrilg tastERESly p%dkﬂbg'@ gcgstgf)\)tvﬁégis d@%ﬁ%ﬁ‘{ to

Fig. 17), and defines the antenna el ectrodés 3a, n her eof .

Consequeri lextretiely ldiffleumidipreveit theeinhé fanaf ﬁ\,a‘hﬁ%&tﬁriﬁ% cBsNbabAse Btk

followi ng the size reduction and mniaturization of the I1C chip 4, and a

hi gh $5 mredusiivity laneesnidoligh theboheiplrinbRAxtibs prea4ehas to fReld db8fkee |
difficult to prevent the increase of manufacturing cost, also fromthis

poi nt. |tas 8 mofé ravicucdipepdciaigind teghmeieny i oqQUitddnadcdrdingbos farther
noncontact ID card or the like allowing to project-the prevention of
i ncr ease fe ragudtiootand miniabsizatiomei the/Ipahipaqli ng cost) of noncontact |D
card or the |ike, béj germ’ tting to 20 register easily the el ectrode of the
chip and the dhsbanld seeapprediated thalethenmuenps Sai ratuiof theaCd chigva@naid t he
IC chip is reduced in size and mniaturized, and a manufacturing nethod of
t he same.bondes by heakpressisgoadhegrsenna rlackretdes 8ay Bbvofdbe antemeodradt | D
card Br the like allowing to keep the electric bonding state of the
el ectPodPBrdichin g mamigy 16 straddle an antenna 6 connected to them; however, the
antenna 6 is formed into a plurality of 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



25 and the antenna el ectrode of the antenna circuit board satisfactory
(keep in the conductive state) in addition to the insulation of the
predet erm ned points, even for the noncontact ID card or the |ike of the

| am nat ed structure of the antenna 18 AUG 2004 circuit board and i nterposer
board and a manufacturing nmethod of the sane. SUMMARY OF THE | NVENTION I n
one aspect, the present invention provides a noncontact |D ardE 2004
conprising: an antenna circuit board having an antenna circuit substrate
and an 5 antenna formed on the antenna circuit substrate; and an

I nt er poser. board havi,ng an interposer substyate provided with a chip
enbeddi ng"’%ﬁ oagd apg | WFEP?%M‘@H“diW?HH{Q&WFWQéHSMiQfdhﬁéﬁﬁ‘ehnd an

expanded sORMARYEOEIHBINOENTION Nt er poser substrate , the expanded
el ectrode having a primary termnal portion connected to an el ectrode of

the 1 C chi p ardd anseaspetis ythe epreaseat ipeentioon providegs ad | yoroombacit €l dard; o t he

primary termnpal portion Wneregp) b@“:: bhoards are |lam nated in .a nner to
bond an SraBprang’gh arfiehng et bort baund A aRterpa; Qo ibsiate A8 9 ¢ he
expanged gitenha dened BnlAE briteiglsiro@Y sDSsthAET 8Ad &fh hibrBofBNBeArdt Raiqd t he
el ectrode of the 1C chip and the antenna el ectrode through the expanded

el ect r odean intemosengybstrats provided| with adehie embredsing bgles wor l€dckipsnsgrtedch

ot her despi I |.ze ctJ dm.piaturization an
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of nonconduistratd, thay exrindddecleciedes Bavibg Ppavent REFminal PRrdH eMfedb s r ode
and the expanpded el ectrode may be bonded by an el ectric conductive adhesive

agent, ordlt RECHROEM{dhe|Iecthip dedmgecordasy femaieal podios| iBtadratyecontyedied
e, M e 8 e RIS R b 20 PR S o
may be dimpubed kkciveds ohéhes wdieéms eandothd lsecendamntergiinalupbrtibnact taed t he
substrat eex(gantdg élgétiggd%(?ser board, in a way to
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



seal an antenna formation portion of the antenna circuit board and an

el ectrode 25 formation portion of the IC chip. Further, the I1C chip

el ectrode may have advantageously an under barrier netal |ayer. The

i nsul ati on of predeterm ned points and the bonding of both boards may be

rei nforced by chargi ng insul ati ng adhesi ve agent between tgﬁ gﬁgr}@g
circuit board and the interposer board, and the electric I E\ hte 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 the conductive
state), by formng the under barrier netal layer (UBMIlayer) on the IC

chi p el ectheode chipt and thé dntenreppletiodbast thadntehAa ifesit 'tiekd Wan b8&ept
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formng a chip e ddi ng_hol e on an interposer 10 substrate; inserting an
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1t eor ai 157<Q S0 16 FBefh e Anietg FBR Rereh SN e AR iBihg ¢ ne
i nt er poseguba@atel i thd nt@L MR &Hichidd @Aibdding WY drP dPoittemdser
el ectrode of the antenna and the secondary termnal portion of the

expari@ed sibstatesdesertingyen Knahierin dbpechip embegdingehole anetite intefposer des a
QHBFL?;][ ;“%d;préo Ftéﬁanﬂﬂgogn gxﬁ%e%nélggﬁoég oﬁ%g ’int%PprB%reir %LBgtresttte Bscrggt:e :l;cir? rmng

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.

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



20 antennae on an antenna circuit board raw material including a plurality
of antenna circuit substrates; formng a plurality of chip enbeddi ng hol es
on an interposer board raw material including a plurality of interposer
substrates; inserting IC chips in the chip enbedding holes on the

I nt erposer board raw material; formng a plurality of expaﬂg§€4egﬁﬁgrodes
on the interposer board raw material, each of the 25 expand G de
having a primary term nal portion connected to an el ectrode of each of the
| C chips and a secondary terminal portion integrally connected to the
primary termnal portion; cutting an interposer board off the interposer

board rawntemizandthe ascbridany tartiingl gdrtion of tHepegemdedasieotstied an ant enna
circuit board within the antenna circuit board raw material in a way to

bond an el ect MBd0HET #RPaFt.IBEARIESSODINVERTIM PEOVifes PHEBRESHARIG, MEdA nal
portion of 4 h@n?ﬁé@?ﬂgﬁﬁ c%?&cﬁ%rﬁﬂﬁ%ipb rbtéﬂé’tolﬁeéutﬁﬁé’%t ?gér@SSQF Bo&td off HENt ! on

provi des a manu uring net a noncont act conprising steps
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enbeddi ng hol e and an expanded el ectrode” fornmed on the I nterposer

subst r at @mbedding hotmand an espandrd klactiegeadopnedenry theeinténpasepsubstoate,
connecteg.fo | e of_the 1 C chip and a secondary termnal portion
ot ear ai 15 condBa Hes Bl eV ey ol iimingoPONGR, CanBertert tmthg ¢ ne
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board raw material, the antenna circuit board raw material containing a

pl ur 4Pi t yhPrimansdeanipat eeftionbaad deminadivs the intespeser doagd opta anianteng ds
havi ng an,; ' | r . . nna
cirou't Sipat BORR SRt aRtenpl e Bor SRR, YL RERRE rRE BBEkR A 1
circui t bawrmatariah containing e phlirality eif eritemrste ciefuit bearis| eaoh cinbe taitenna

secondar >é:irc:ui’( boards having an antenna 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



term nal portion of the expanded el ectrode. In yet another aspect, the
present invention provides a manufacturing apparatus-of a noncontact ID
card, conprising: a device for cutting an interposer board off an

i nterposer board raw material, the interposer board raw material 20
containing-a-plurality of interposer boards, each of the inl&fbseillboards
havi ng an interposer substrate provided with a chip enbedding hole, an IC
chip inserted in the chip enbeddi ng hole and an expanded el ectrode forned
on the interposer substrate, the expanded el ectrode having a prinmary
term nal portion connected to an electrode of the IC chip and a secondary
ter m nal lpmirdted dmo dbeadntgnoaroecitasba8 inoa twey B iboatlyaih exledtrade pditheé on;
and a devi?e foraa%g%natin the i nterposer board onto an antenna circuit

board wi tHIIE KA AT ternypak ’_Fiﬁwofrﬁl%?’l‘%ﬁn,detd@edé?ﬂ%nna circuit
board raw mat erhl, ROMHALRAEY BlodirBtb Maf 'bAMPOR!hE YubshAR 8F the each

of the antenna circuit boar ving an antenna circuit substrate an
ant enna fiotenpesarioand winere tiva | € chipuis tenshdrkiadated bdile boatdsr sredamirmatad ¢h bei ng

4a 18 _AUG 2004 | api nat to th t i it board i t d
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expanded eib&fddeddean bBURgistsrelNeasiyRadgesther %%bﬁ’@?nm M SeRAueon he
substrate of the interposer board"where the IC chip is enbedded, and both

boar ds arasd miniatrigatiom and, gomsgmently othisdindradse afpamndfadtusingatasd mainkyl t he

Gospi o HrERpaPEfosthHBRHA IE =R G R AR Po B Bltadyl. “Consoquent 1y,
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ID card or the |ike can be prevented. In case of interposing insulating

adhedPve bafla nRoasdsweay b6t lrminstad: aftes, an ylhesive wgantiAppligation |séep fart ed
Sner oh MRS 0860 UL R e PRt ek D HA0R peiper e
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



through the el ectrode formation step, in a way to coat an el ectrode
formation portion of the I C chip. Besides, the expanded el ectrode can be
formed easily by the screen printing nmethod. 15 BRI EF DESCRI PTI ON OF
DRAWNGS Fig. | is a front view showing a board | am nation node of a
noncontact 1D 4b 18 AUG 2004 card or the like of the preseht Alyelilion;

Fig. 2is aplan viewof Fig. 1; Fig. 3 is a front view of an interposer
board; Fig. 4 is a plan viewof Fig. 3; 5 Fig. 5 shows a wafer where an IC

circuit ic%ré%?ﬁ’?éiiik? Ekg}e ﬁfgﬁgﬁﬁw@“ﬁé@i ng cut node of the wafer; Fig. 7

shows a raw nmateria tar the interposer board, (a) is a plan

view, and (B) f | Fl;G:.8;.shows a node for inserting an IC chip
into a chip em%%p#&ﬂ?wqgl%ﬁg. 9 is an enlarged view of essenti al

parts of the ig s El ' .ont vi ew show ng anot her
board | am nat i%ﬁﬁ%&%ﬁgppg@%%fn{ﬁoﬁ?%@gsF%b@g{cfj or the like of the present
I nvention; Fi @:igg.]‘llissggl’% @Qﬂtc?qfiﬂ

npl e t

exanpl e of the interposer board; Fig. 12
shows still another exa 0 e i nterposer board; 15 Fig. 13 shows a

mde for_CoMpRRg S S80ha WA bR AT Gidftishohingad and Interposer board:

Fig. 14 shows configuration a manufacturing apparatus of noncontact | D
card or the |iFg;6 Ehéws hdibingul nRYMebPiMe waferof Fig. 14; 20 Fig. 16 shows

a bondi ng node of a conventi onal noncontact |D card or
Fig. 7 shows a raw material for manufacturing the interposer 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



the like; and Fig. 17 is a plan view of an antenna formation portion of
Fig.r 16. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Herei nafter
the present invention shall be described in detail referring to 25 the
attached drawings. In the present invention, a noncontact ID card or the
li ke is conposed by |am nating an antenna circuit boardlggg gn h@ er poser
board. The image is 5 18 AUG 2004 shown by Fig. 1 which i U 8 Vi ew
and, at the sane tine, an plan view i nage thereof is shown in Fig 2. In
2_an

Pﬁtgrﬂzié%ﬁ%ataﬁ%ﬁ Ghigh 5 a T i & b%%‘é@émwmg dgw‘sin@e@r. cal ly
antenna SeRarE yFyREF o, & 4 H¥ IR gRobf AR R Aent Gt b e
hand. |t n@ Pt Brod TudhmeiP a2 %ﬁ“ﬁ?@@*ﬁﬂd& RoohiRh e brleh #fle 1o

conposed (%dﬁ@élﬂcdddtglvﬁg‘dhfe Ea 7 forms expanded el ectrodes 1l1a, 111b

connecte S of the IC chip 4. It should be noted

ana. 2n both A7, B3EnfnnG Eredit BOBRTCY 10AAS T At Al bl of®, |
are, for Jrishi (ectidyd aamsy eohhedes téﬁg%e tifNe equgnP@teﬂrt%rI %3

lead portions 11 a,, 11 b t he expande Iectro es 1

the 15 i RipERaRCH ddAfidsed dfedh filRe CRIREth& ﬁ‘efﬁd Qﬁéiinte#)&;er bbahd 7

connected to the electrodes 12a, 12b of the IC ch a substrate 10
wher e t heholds @i IC 4hips 4 embedeadon Assabstegel 10 dofpoxed 6f résimifital iang t he

i nt erposer board 7 in the conductive
moreover, forms expanded electrodes 11a, 11b connected to a pair of
10 electrodes of the IC chip 4.
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



state in respect to the antenna circuit board 2, the expanded el ectrodes 11
,a 20 11 b can be registered easily in respect to the antenna el ectrodes
3a, 3b. And, based on this fact, the assenbly operation of the noncontact
ID card or the like can be performed by hands, for instangg Aby 2004
operator who |am nates by holding the interposer board 7 using an
appropriate tool, or an operator who |am nates by grasping the interposer
board 7, directly with his/her hands. 25 Consequently, it can be planned to

prevent tiine boREIMRAHR YntEMi (HeLIHT b&sdC2Shnd (B! MidpBasK Ry fﬁﬁé‘)“ﬁe

despite the IC chip size reduction and mniaturization. 1t sho

appr eci atoefidubiie btite a4 26é rdrféa{)r‘ééeﬁﬂﬁg Laaﬂe\éﬁmg%}?&ié{@né&? '?ﬁ%fg 5’? déh&e?UG 2004

for bonding the antenna circuit board 2 and the interposer I'n the

conduct i past &ren iohiet fretaprefdesrB! kNG Asbemiayi by ehhef BhEEHRBRS ondB) be
either paste formone or tape formone, and al so, nmay be either

ani sot r ofisatrapie one. By seirigoibiecorsd predintingithd stibiiness; the $8BRidId Hohed 7
stickiness, the interposer board 7 5 | am nated (packaged) on the antenna

ci rcubt haraimdied (packagedp onving srasnhy cirsuit beass Saan bd hemaleq RN isaned
adhesive agent 8 is applied to or put on the antenna electrodes 3a, 3b. of

t he ant emegessaiyuit board 2 or the expanded el ectrodes 11 a, 11 b of the

i nt erposer board 7, before lam nating both 10 boards. In general, it is
appl i ed to or Tpetaforennérticnedeadtesiveagenio® & applicdbtoobr pikeon & eneanai r cui t
board 2. Also, in addition to the application or putting of the

el ect ri c&legiragesdia 3hvef thadnienna ciigwhbogid 2orithe preferable to fill a
sealing portion 13 (refer to Fig. 1) between the substrate 9 of the

ant enna &*PaQfed slagiedesai@. (e efubstinterrosey hetard 7, beforerdaminadingrbdtbar d 7
w th,Lnsul ati nq adhesi ve agent 14 so as to seal an antenna fornation

por t18n_ BP3{95 18, GEBRF €5 BRPechiopTht arnihesanienag elesieodes 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



formation portion of the I1C chip 4, thereby, -it can be planned to reinforce
, the " bondi ng between the interposer board 7 and the antenna circuit board 2
together with the short-circuit prevention, and therefore, the electric
bondi ng 20 state of the expanded el ectrodes 11 a, 11 b and the antenna

el ectrodes 3a, 3b can be kept satisfactory (in the condudtd 486s2@k). The
I nsul ati ng adhesive agent 14 also, simlarly to the electrically

conductive adhesive agent 8, is the one presenting adhesivity or

The. oxpabind 8l e for o et PHRAE o oA dR” amoh b ey cBrd T or o

the expaided Bl ectTodes 11 -anterd
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2004 pri mhémadBritRefkef or instance, offset printing or others as necessary,
and furthernore, by other nethod than the printing nethod, for instance,

sputtering —mAshor diecitiBaly biRdudive! Adnddins tigefflel dng REIELAY GdPEORa! Ve

agent 8 and insul ating adhesive 5 agent , In general, nose ng ones

are usedageaneMerin géiteral, hABAModditing BRI bR Js_té@?‘ﬁoﬂfev@grff@ oirf‘éi‘ﬁ,efcﬁ't ure
0 e

setting type or others may al so be Used, and in case using t or mer

the same exanpatthbsaed riormal wmﬁl@%ﬁjr@m% BfRCESStREs ARBWGss | N9 It

is preferable that el ectrodes 12a, 12b of the IC chip 4 Have an under 10

barrier matain tayerof(usihg ¢he UBNhERYIRE, shipeeisnaédicited hdta pReUABSHINRGL he
connection wth the expanded el ectrodes 11 a, 11 b. The aforenentioned IC

chi p 4 canotassnefribeananufadtumimgi ol lows. In Fig. 5, first, a wafer 15 where
an ICcircuit for noncontact ID card or the like is formed on the top face
is prepared, Hrg prefgrable ivat slachtodes 124, M2 of the 8@ dhip @) hawe an under
10  barrier metal layer (called UBM layer, hereinafter) that can ensure the
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



15 renoved by etching selectively wwth a weakly acid liquid so that the

el ectrodes 12a, 12b (for instance, alum numelectrode) of the circuit be
exposed. Then, after the activation treatnent, it is soaked, for instance,
in an electroless nickel cell of 90 OC for 20 mnutes for formng a

ni ckelled | ayer 17 of about 3 /.irn exclusively on the _alngFngug@ ectrodes
12a, 12b and, following 20 this, it is soaked in an el ectrol'ess gol d
plating cell of 90 OC for 10 mnutes for formng a gold plated | ayer 18 of

AP b st Bellsihg Bl b 06? KrRi Tor st e L AhEBEBh 1472 G20 APl 7 2N

gold pla prevents t um num él ect rodes rom

det er 1 of apjcRflesdd QI8 M TecBS oS RAR SARITSHS PRLABIIERI bithe

al um num el ectrodes 1 external term IS IS an

llayer 19.|ikdeare al86 ef8civeS T [S186e BY 5BIdRY redisgol der resist 20 is printed all
over the top face of the wafer 15 except for the al unmi num el ectrodes 12a,

12b, then heathskt8 ukfng G stP8én pKshteet aPébﬁ&uétﬂ/eogggté 4 ‘;vﬁr(ﬁ)eﬂzib Bsél(/QF

i nstance, an insulation layer of 20 pmin thickn

appr e6i atgghitieatarbeditpsrebliiio Hrintdt® apel oHarhee intoka®bpkRfmg pbHBNALB RSO
effective in place of solder resist. Next, using a Screen printer, a

conduct i wehgrasihe Sdldehessistre(sis et prirftetipof i arnina@rdéiepgbaes 12a, Apbnt ed
and charged into an opening portion (portion where the solder resist 20 is

not pri ntaw) thef sarhe isheat setm el ectrodes 12a, 12b, and the sane is heat
set. Next, a lower face 23 (face where the ICcircuit for noncontact ID
card or the INd&d, adowet facer2f facewrmrethedCesirclit fos npotorshedlD thel or
thi ckness thereof is 10 processed, for instance, to 50 pmand, thereafter,
as shown tha Ikegis Bot formad)poif such @fader 1Ghisr polished) the ithickingss thermsohéont act
ID card or the like is formed) of the wafer 15 is affixed to a support
fil m84, reeassachdondistanas tpHQLs adc theresftar, as shown in Fig. 6, the top
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.



-predeterm ned size (for exanple, 1.6 M x 2.0 mm) by turning a di anond
,blade 25, the IC chip 4 obtained by this is renoved fromthe support film
24, and it 15 may be arranged in a pallet created by nickel

el ectronmol ding. The 1C chip 4 may well be manufactured by the other nethods
different fromthe aforenentioned nmethod and, by these nmgfhoasg 2@&4

I nstance, a rectangular 1C chip 4 having, for I nstance, a size of 1.2 nmmx
1.6 m"m and wherein square alum num el ectrodes 12a, 12b of 100 pn1one si de

ere, Can 1 C oheh mptencERediekd AEHAIREZ VAR driFi oA laty h
wafer 15 t'ge"'t“ﬁg“?gn@e& a;@{]g‘“’?g?dﬁf%d . Y8 891, ph ' BreGied bt cet )
s g?‘ggtx’gﬁ%U‘Q@@h‘ﬂﬁyes‘{a?'éa'@?%‘”ﬁa@é%|c?or;‘ﬁ?vi LI o SRR elivece) "
havi ng a dra&sding Hdles BR wit®Hole gpﬁtbfff)q mrﬁhﬂ"l’@n% 5@@bré§§ﬁké%§ﬁrﬁgz a

plan view is prepared, and a plu I ng

pr ocessegoriigt 601.2 MndxP.6 {fhaHd a@&hﬁtécﬁﬁﬁr r@fe%@ @Bﬁ“ For instance, a

ni ckel die having a plurality of bunps forrred S|m ar't IC chip 4is
heated to 2401t0@,hoaltp|bé3da%p?eb1&@ed efial fHd Pr3lesdhgSardnd@’ o Q es%ﬁf&nd&

guenched, cool ed down to 8 C and extracted, for processing c

enbeddi ngnhigddding holés 31hwlag 1 u@éeroébrhgmmﬂeﬂhd;&nﬂbarr@ﬁétdmr@méihoapenI ng
5 portion of 1.2 mmx 1.6 nm and depth of 50 pm(refer to Fig. 7(B)).

shoul d behappcalatahiag mem:dtdra)themerﬂﬁd‘@fdr@ﬁehf@@dlpmss&ﬁbﬂm ng
hol es 31 nmay be | aser abrasion nethod, plasma etching nmethod, chem cal

et chi ng mﬁapr&faraﬂeash’epmsehtaﬂhedrestph@dmﬁmrrent i oned press nmethod is
preferable as it presents the best productivity. 10 Such raw material 30 is
not 19nited t Suchosw oiaterid 30 ds ewblimiedetd tiwse of the aforementioned non
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



| ami nated type, but nay be those of |am nated type. For exanple, it nmay be
,a raw material of two-layered structure lamnating a first raw materi al
conposed of resin filmand a second raw materi al conposed of resin filmor

metal foil. In case of raw material of the two-layered structure, it is
preferable to lam nate the 15 first raw materi al perforat¢3fi§\r/$%’fﬁll;ngs
enbeddi ng holes 31 on the second raw nmaterial, in view of a ess of

hol e processing. Next, the ICchip 4 is inserted and fixed into the chip

enbeddi “ghé%ﬁoﬁ'ﬂan@%idé‘ﬁaﬂ H%{tﬁ%b e@ﬁbé@dm@eo ids g@é‘fﬂ@{:ﬂi fs\?\ére%é?ﬁ%%nce as

shown in Fig. 8, It is pre e to transfer a raceo ViSCosity

ePOxy. base SEiraiesihd oo bPUHEBIY Moddiing ol SPRAA APIEG) SRS TorS! N0

transfer pin, and then insert t chi into

the chi IO»@ﬁﬁﬁé@dﬂﬁghﬁb%e&%séﬁiﬁ@‘ﬁﬁhé%he@ﬂ@e the al uni num el ectrodes 12a,
12b are not provided, and noreover, the 1i1nserted ICchip 4 is tenporarily

fixed with reghas3the henpad e, b@emd@@mﬁqne¥§wtm9te?laﬂ’%oft%°rﬁ gé afnhe Ic
chip 4 and the side face of the chi p enbeddi ng hol e I

adhesbve appeatancedexiininy enly theeallifiriim Ridctritiesberd, Io, e theabinBedlmy
appl i ed adhesive to 10 18 AUG 2004 the bottom and side wall of the h| p

erbeddi ndhédtamssdr. ofBibw R ehip 4 rhay echeldabreinstahcee Wittr Blechélpeoibihem of
the chip enbedding hole 31 with a bleed hole for venting during the heat

setting showm radakesote.5 Mmuin otter diginetérrhalinga dieseotmdged 6frp.% hemr aw
material 30 to nmake an 5 appearance exposing only the alum num el ectrodes
12a, 12b.at|ihet middiebpodiony, fort sickingresicetakihgt et it ciil whip rayrdse thel d, for
instance, with the help of a (not shown) nozzle of 1.5 mmin outer

di anet er aHGOMEGE Dallet, sudtingartipgr intofthe. shipmembedding hokd3d pbihe saw f or

SUCkI ng and taking out the IC chip 4 fromthe
material 30.

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



alignment pallet, and inserting into the chip enbedding hole 31 of the raw
.10 material 30. In addition, in case where an |IC chip 4 having tapered side
wal s as nentioned above is obtained, the insertion of the ICchip 4 into
the chip enbedding hole 31 can be sinplified furthernore. In short, as the

IC chip 4 has a surface protected with an insulating Iaﬁ%@é_@@q} be
treated as bulk simlarly to 15 general electronic conpo t's” re, the

|C chip 4 can be delivered on the raw naterial 30 where a nunber of chip

e a2 ohRP i brai B IORP bBIord 9541 2F15y, £ Ml Mdr BPERe o b O

inserted Into the ¢ rasonic Vi Fon 1o the

raw mat erdipbraa® pbRidnhbgdc i 116410 Y | paqﬁﬁ can be
i ncreased by q%gags gﬁdbﬁguﬁﬁm E@?A@Qegtj%@bl %Héﬁg%)d A{j%&ﬁzan Eh(ggﬁé%aed

smoot hl y, eddirdedNssrtifg, t he side wall. Next, the expanded el ectrodes 1la, 11b
connected to the alum num electrodes 12a, 12b of the I1C chip 4 are forned.

They are fornethehy thel MteBser DRAKE (7 \ANPBE! SHtdiRd byl SfarsiAgPbGr irs!d ver

i
particles are dispersed by about 70% using a screenprinter; on a face

wher e5t heprabetsrmirec seet frofethel 28w materidP 30f whbfe lifte @XhBnde8 HIBsiHsEEd N the

raw material 30 are exposed. The conductive paste Is identical to the

af or ement{ fened bcaredfoeined eFppiFisEardk, tigfseimped fdu@in 8)size 510 inft e.
expanded el ectrodes 11 a, 11 b of about 15 pmin thickness, 11 13 AUG 2004

0.2 nmm i rA paebolt thedhtdrpesemiosdrdon ebiciadd il thib nadnéemis showreby erfdargihgf the
enl arged portion and 8 mmin pitch of one enlarged portion and the ot her
enl ar ged ipdrig. Dt siitnddd bet dppreniatetiet théd sabstrateckhobitedhtenposat Hnardt/anpi ng
out ina_ 5 predeterm ned size fromthe raw material 30 where the expanded
el ect r odds homogenous ds thegamwomatatial BOy as myident érom the foregainged out in a
size of 10 nm square.
10 On the other hand, the antenna circuit board 2 can be manufactured as
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



A part of the interposer board 7 obtained in this manner is shown by
.enlarging in Fig. 9. It should be appreciated that the substrate 10 of the
i nterposer board 7 is honbgenous as the raw material 30, as evident from
the foregoing. 10 On the other hand, the antenna circuit Eﬁg@ 22ﬁ§F be
manuf actured as follows. In general, a raw material of t e ure as
the aforenentioned raw material 30 (for instance, polyester alloy film of
100 umin thickness) is selected. Such raw nmaterial is not provided with

chi p enbasisth ReIdBAf eha Aniditha 6 lpRfev @t Figt gy eof is processed to a
predeterm ned size. 15 Such raw material 1s transferred intermttently by

reel -to-reel Mlchqubstreie 19/ 6f tRahtering SfEEEBoRFd listhdt Ainkif® &P IRYse?H
antenna circuits (antenna 6 and antenna el ectrodes 3a, 3b) are forned

successi \hbyafordrhemtioreis hentlammed aype,TheNmdyt beaRo8E dTaaMiMAEH 98 bY
stanping out into a predeterm ned size in a subsequent process, in short,

by stanpiffar exdamplet dt hiey beithosezsf to-ldyered® Gteihsrer RinStinder first trag
process for stanping out in the unit size of the substrate may be

per f obnednaferial cpmplagd g rébionfilin ghdtheetaic ransaatdiahcdmposbeard rebim
expanded el ectrodes 11 a, 11 b are forned to the raw material where the

ant enna dilener matal foit foniastdrneet ahoeinuBafoilpb are formed. In this manner, for
i nstance, the antenna 6 of 0.25 M in wiring width, 0.5 25 nmmin pitch

t hereof, 6 tulmshenfolowing, tbe intemosenmdard Fnis Xadbnatedi on thet elrtaireid
periphery can be formed and, at the sanme tinme, the antenna electrodes 3a,
3b of 3 rANtenRdCEcuih bopik2aAd tgisrmomenti a the axparddd efestrodes 11 a1 8 1AUG 2004
both ends of the antenna 6 (refer to Fig. 17). The substrate 9 of the

ant enna @Bcarmegd sy the interpaser| hoarded betht boardsosan beestatised byneasiyed non

t hosd0of RIS Meeaac PEcTaien At ind 8 o oiartaga electiodes 3a, 3b |
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



5 material conposed of resin filmand a second raw materi al conposed of
.resin filmor netal foil (for instance, alumnumfoil). In the follow ng,
the interposer board 7 is |lam nated on the obtained antenna circuit board
2. At this nonment, as the expanded electrodes 11 a, 11 b are forned on the
I nt erposer board 2, both boards can be stacked by easily lbﬁ;#éﬁtzioahi ng the
expanded el ectrodes 11 a, 11 b on the antenna el ectrodes 3a, 3b of the
antenna circuit board 2, by hands. Before such |am nation, for instance,

oect v cal . vongesla s sipsoliod a1 vB msallly gty

el ectrodes 3a, 3b and, at the sane tine, e I ng por

Fig. 1) icorhpdders oWiﬁ%hliaﬁ@"anﬁe@ﬂlea P\L acﬂe(g:bt %%melﬁmf-gh‘?ﬂe f&ﬁaeﬁ]vet he

| ami nation, the conductive adhesive dgent 8 an I nsul at'i ng esi ve

agent 14 gdenthesd, 88b, afedcohiiis@AcCHf d}_@@élﬁé-@énsﬁﬂzeogdhgésvé fgﬁ{é%ﬁi%ﬁaé‘d set

for fixing (bonding) the both. The | am nation by the aforene nmanual
oper ati onnswtimgIédhb@ivenapécaﬁaeﬁréyshI‘b-s@nﬁti\u@aaﬂe%g téPQtap;‘E“t{oﬁh dbuBlgmm i N
0 e |l

| am nati on accuracy, and 20 the noncontact |ID car ke can be
obt ai Bed faved ldysesranner. The noncontact ID card or the like is a so-called
inlet, which is cladded conveniently to make a commercialized product. In

the present i Ganseqaently,hbotmisabpraks baarise glged tal sachathameaafip by n
respect to the antenna circuit board 2 as shown in Fig. 10. In the sane

drawi ng, ailying thenirgergoser dohed i7rtg thb substratep® e thdaatahna diuitlisagteenna
circuit board 2 is shown, and the insul ating adhesive agent 14 and non

i nsul at i rApchdhsbereoreydne anBSma eebirades S&f i3beof the amtennaliicuitbmat® 2f t he
i nt erposer board 7. 13 118 AUG 2004 It shoul d be appreciated that the

i nsul at i rANhixRandegeeiectiadess 11ao0hPysbtheointérpsataboang 2 dar dievisoridege and,

at the sanme tinme, the adhesive .
1 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

14



agent 35a, 35b are conposed of pressure-sensitive adhesive tape. These
~insul ati ng adhesi ve tape and pressure-sensitive adhesive tape are both
double 5 faced tapes. Consequently, both substrates can be glued to each
other easily by applying the interposer board 7 to the substrate 9 of the
antenna circuit board 2 and, furthernore, the antenna eh{?”ﬂﬁ?%@ﬂga’ 3b of
the antenna circuit board 2 and the expanded el ectrodes a, of the
i nt erposer board 7 can be bonded 10 in conductive state by maki ng them

and adnody vacSHIEd ook OF e AR Met G, oFRHb R, o R eSSA G,
poar o 7' SCRQUER inetive SHITR! BTHRAP e, rlRY, OF il °th eSafiall e

af fi xed fediRRIGUEIROFbifdfided dBcRARES 13aS g Al SO the insulating

adhesi ve agent 14 may be affixed to the antenna circuit board 2 side and,

at the same t MR, inftBoSEH & AQRIMINg® thlégﬁ?egéﬂt iH@eqtﬂH fg)?‘?tﬂ linfit

antenna circuit board 2 side. However, It nost preferable to aE% I'X the

both 60 tthe dmMd &HMGE!N bpar Qfo?eﬁie@\ﬂoh@d.vlti%‘é" f bhf"i‘ij Hﬁ%/ g\gﬂlblﬁ.eatr’?é e 20

novenent. It should be appreciated that t I'nsulatin esive agent 14

and adhesnfiguagkintthdmhedbdany be those of paste form however, as it is
easier to affix those of tape formthan to apply the sane, it is

preferabl e toFsel®@ample] as dnownan Fly. 1heitadhgshey ahademé (wadg Sghss N
general, those of pressure 25 sensitive type are used; however,

t her nosetpasatyatior dilmr2ctated, orf tie paivarsther tharothe slbchodeal atwafeerat ur e
setting type and so on nay al so be used and, in case of using those of
t her noset@si igst §pdnsulating dayerf ok dhe ovafes guefdcer med formdng 4hé SexiidBdRA04
10 electrodes 11a, 11b on the substrate 10 of the interposer board 7 wherein 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
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predet erm ned process of the manufacturing. Furthernore, if necessary,
~conductive adhesive agent 8 may be applied or affixed to the antenna

el ectrodes 3a, 3b or expanded el ectrodes 11 a, 11 b. The interposer board 7
according to the present invention is not limted to 5 the one shown in
the aforenmentioned. Fig. 9, but it may well be the one ci{df Addar2e0i n the
ot her node. For exanple, as shown in Fig. 11, it may be the one using a

gl ass passivation film 22 coated on the portion other than the el ectrode

Form ng Rec R ERnessHer (a0 98 e'g,%xﬁe%fwd%?%h%@?% e ne
nt 7 . : : At .
o1 POS i BABKal oMU cBBek o tERR P BudRfes) B3RP 7SS MR 0D, o
t he one W@|H§r%gg}gg@§?@éd_ve epoxy resin layer 36 is forned in a way to

open only the tro 12b portions on the substrate 10 of the

e 0ser Dordiceatiohl Bopankin SHY hroBedeORE 1 b EL 08 AT 481 L

film22 as insulation layer enbedde n € sane xpanded

el ect 5odesg1i2aa dep RiiféRNEENIABEVAEN aggsa@eaaggnp%ée\aemeg@%c@ﬁ@ ol aver

36. Furthefnore, 1t rmay be the one rein a resi ormed in

pl ace of dubetrafernonFaid Whate ﬁH@té%g%ﬂﬁbBidéct?ﬁB‘é’ 1&55'*138'&&61*0{%@@ %@gh

phot osensitive epoxy resin |ayer or solder resi st I'n place

t her eof nhy ihefdoy ofEtHelioldemesiss 0dinttAe FoMhEdNHREM A6ss hﬁﬂ' SIOSFSInRENg 2

screen printer, after having inserted and fixed the 1C chip 4 1hto the chip

enbeddi ndattert ehdfefofe, tthe Jatter Bt RIbr& adv@ntafbusC RITSREMINY hy , exifaridelier poser
board 7 of the structure shown in Fig. 12 can be manufactured by stanping

out t he elestrodeset1al1130theyeami t si ze of the substrate 10 after having
formed the 25 expanded el ectrodes 11 a, 11 b on the photosensitive epoxy
resi Ol ayer 3€amcerniogadso thesfornafian bbsuerd ekpandadseleairoddbtidal h, thiee
i nterposer board 7 of Fig. 9 and Fig. 12 which protects the
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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15.118 AUG 2004 IC chip 4 with the solder resist 20 or epoxy resin |ayer 36
,is nore resistant to the thermal effect and easier to handle than the

i nterposer board 7 of Fig. 11 wherein they are not forned. Besides, in the
conparison of the interposer board 7 of Fig. 9 and that 0f1§%ﬁ¢£@fﬂ@’ a
gap (difference in level) appears easily between the top face o [Le
substrate 10 (face where the expanded electrodes 11 a, 11 b are fornmed) and
the top face of the solder resist 20, in the forner, while it does not

appear, iﬁ&gﬁd’fed %}; 6\&ip% AN ngc?sﬂhgl%oiatter I s nore advant ageous for

formng t exparided el ectrodes 1 b thereon. 10 Concerning al so the

formation of spdh axpaRAE §gseg$dc%§§éd %\A—thap|a%ﬂnﬁgt0ﬁi§§%i:@‘;@5 R %IBHaéeSoggt

limted to the aforenentione creen printin nay

f db [ d 11 b
ormed bythahauRehumetRetodE0r2 I%“Féfrﬁ?fn&%y%%feﬁfé??ﬁdﬁgnt u@ﬁ%’{c‘% %S{gﬂé)f (aaal |

can be forned by formng a neta al um num spu

over) thepﬁe@@ﬁarwhﬁé@tﬁibﬁuéﬁsl{@hﬁ%ﬁhﬁﬂsﬁ%%%dlb%ﬂsa% i [ ahB8néS %pPR* 4 15

enbedded on the substrate 30 are exposed, then, g resist over

the et dayéi loha airbastefinerD thibenssyMesay A8.05NGNR i SfrfiedPah t&idh by

exposure and devel opnent, and consecuti'vely, refroving al um num of the mask
openi ng fogsiernlayyr ERANSt MstatheThRYTD RSt Bohddiadicl. MHELBMR wung8fen

expanded el ectrodes 11 a, 11 b and antenna el ectrodes 3a, 20 3b may be

ot her matlayéahndshengolisagenformrttetUBirlagdar®, size, thickness and so on
are deci ded conveniently. Also, the IC chip manufacturing nmethod may wel |

be the other rfeillowing this; teeampiee, 13 lie difingecwnto anprbdasérenindd sihersy the | C
circuit for noncontact |IDcard or the like is forned on the top is used,
and pol i shEsing@ digimenttbiade, sed 198 IChckibne obtdisey by3Biomay e pdiamonesi st

Is applied and dried, thereafter, only

10  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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portions of the alum num el ectrodes 12a, 12b are exposed to the |ight using
.a photo nmask and devel oped, and only the al um num el ectrodes 12a, 12b are
16 , 18 AUG 2004 exposed by renovi ng photo resist thereof. Then, the wafer
15 is processed with plasma, oxide filmon the surface of the al um num
electrode 12 is renoved, thereafter, a titan tungsten |aygr§ at)gaz004
predeterm ned thickness (say, 0.5 /-inm) is fornmed by sputtering, and then,
a gold 5 layer of a predeterm ned thickness (say, 0.05 pn) is forned on

such tit grcultUEHeWhEAY She Hendd dil@ghiistfﬂﬁngao&% rbﬁs%@kﬂegiygfcﬁﬂ{gﬂypff :

The titan tungsten |layer and the gol ayer tformthe

Fol | owl NQAIEY] & tafid foriRirRErpbBet BoAhdCing I:fé%oh@d %lppér?ger%é{, ﬁail?gut;é@g cp

turning a dianond bl ade, and the IC chip 4 obtained b nma gken

out 10 faonecessappeinildry 1 thé tadliéPbaf 86dé Nend affixealtbqRe Yntdhity arkgPna

circuit board 2 and the interposér board 7, In general, the intérposer
board 7 itmdrdm nated from upside on the underside antenna circuit board 2;
however, the interposer board 7 may be bounded fromthe underside to the

upsi d& ant ennan ¢he (priesehbanvéntion,l asAnehtibsedifiNe, both GlecthRide aamasd to
make the | am nation or bonding accuracy constant, for exanple, by

provi di ngegisterstapmamardthen singplpntdespite ¢he clCt chiparglz@, rédudtiaat aldd ng a
gui de pin, as means for positioning the interposer board 7 in respect to

t he ant ermniiatirizatian, bbecalis2 both duteirts oare ldmpmteddnphawagdiot dohei tHeor ce

t he bondi ng by congressi ng the 20 |am nated both boards 2, 7 with a pair
of upper eleeirddaget2aal2h aftheols} shipehandabe electradesvda,i3b 6 the drtenifh®
noncontact | D card can be assenbl ed by applying normal tenperature

i nst ant at@@yghsthe pxpandest sleptiadesi hta.atihe singds aomseheently, friorcogtadd i on of

t he i8tercpo er board 7 in respect to the antenna circuit board
1 ara or the like such as noncontact ID card or noncontact tag, and so on can be

manufactured 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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2, affixing the interposer board 7 thereto, and thereafter, pressing

. el ectrodes 25 each other using the calking tools 36a, 36b. For exanple, if
an antenna circuit is formed beforehand on the formof the freight or

ot hers, the interposer board can be affixed as necessary.lgygﬁgﬁam s and

the material quality of the antenna 17 18 AUG 2004 circuit re the
antenna circuit is formed can be selected arbitrarily. Also, a tape form
i nt erposer board may be wound up on a reel, paid out and cut as necessary

simlarly to tfig iférpo’kr Baér&?dﬁan?%@ @tﬁt{fi’&‘rﬁdtgbg'g%@a"[’%g@%is%%ﬁgﬁ

board. 5 In the present Invention, as nentione ecirodes can

be regi stherigtbrpasdt BHra trabisiah appestistey {aﬁ@,trhﬁsf?e*ﬁe‘a ' 1h8 e{/&%%&ﬁiogg’@nfﬂg

m ni aturi zati on, because both boards are lam nated In a wa

el ect r odegarhmtinghostor) i sKoghiranrepad é%@ir@céq@gﬁgn@mt%r%dt&?

antenna 6 through the expanded el ectrodes 11 a, 1 consequent |y,

noncont actheltBp ¥ace af theoraw ratblide3 7 UaithRSmBaRE R NheGloditdridg th F&sﬁé‘éi‘ﬁ?m act
tag, and so on can be nanufactured by manual operation; however, they can

al so 1B ntheudrtehna efrculySomgedonappaael Hatshiavay tan !’Bé)geﬁér-mér@%asily, as .
manuf act uri ng apparatus conprises an antenna circuit board raw nateri al

| et -of f (fharexp@nded elettrodes tia, it arerforned ohlthedntedposerdibard!y,i nt er poser
15 board raw naterial |et-off gear 43, a press cut apparatus 44, a

remai ni ng raw lhsheuldabewappieciatéd that ithe emposeateiafB30 teligeredrfyomf fHexer 46,
an interposer board transfer apparatus 47, an interposer board final

af fi xer 4Bterposeryeeardoraw majeralgebaffgeari 481 the0oné where-thedGuékiptdiis ng
apparatus, the antenna circuit (antenna 6 and 20 electrodes 3a, 3b) are
printed b§Mbaddedeanibe expanded glegitagesstia 1% arewormedrdral, at 37e dammever ed

from tohe antenna. circuit board raw material let-off gear 40 and,
1 time, the insulating adhesive agent 14 and the adhesive agents 35a, 35b are

affixed (refer to Fig. 10) and, furthermore, the adhesion surface thereof 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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then, heated in the oven 42 to fix‘the antenna circuit. In parallel with
,this, araw material 30 delivered fromthe interposer board raw materi al

|l et-of f gear 43 is stanped out by the press cut apparatus 44 to obtain the
i nterposer board 7 of a 25 predeterm ned size, and at the g@tm t he
remaining raw material 30 after the stanping of theinteﬁg 6 fd 7 is
taken up by the remaining raw material w nder 45. 18 18 AUG 2004 The

i nt erposer board 7 stanped out fromthe raw nmaterial 30 is held by the

i nt er posefhediabole fh”ﬁ\bt@és Wil So&{icRhd ﬁ?l'alsﬁfegﬁgcggéger{ tﬂgarad}] SHP"

point (lamnating position), 1n short, transterre ant’'enna

circuit fRBARARG havi n’id%df@;ﬁﬁar?jf nﬁél%srfﬂWhﬁﬁﬁSFd}%ﬂg%\ggdthg#a[v{]maﬁeﬁQ@m’ the

positioning 1n respect to 5 the antenna circult e raw materi al

37 can beatpiid BpAESiRAIN! this #8anidie 18 NARGSSs & BS&Fooq'_eéarlé)eatraﬁ%fePréi‘f e

formed on the interposer board 7. [t should be appreciated that the raw

material abviettievafiefntlHBUTOrmbalH RS &p RAAS 8 BB\ RAIGREI 47! aRAT Ocar
43 is the one where the IC chip 4 is enbedded and the expanded el ectrodes

11 a, 511 darabe dteicied tefhoraiilyt bendedreddorary) b RoliRgUuhatduttionHiasi ve
agent 14 and the adhesive agents 35a, 35b are affixed (refer to Fig. 10)

and, furtdewmmarl. t he adhesion surface thereof is protected with a
protection tape 51. This is wound up on a reel in a forner process

bef or ehand, artersethe présseciinapparatiey 48 qardstamp oat eihé ahtetmisepboapear  43.
In addition, during the delivery of the raw material 30, the protection

t ape 51 Iffoinghe akermaieriahd0 pyahedns df fixdwbsideviowat die 4da aAd Midveatdd gidet he
adhesion face (bottomface side in Fig. 10) of the insulating adhesive
agent 14 Unertdie 44y, iarthgenoee, 3tie, upper aie 4 és eabvedch upivgrd 1hora
transfer node of the interposer board 7 is shown, and in the sane draw ng,
t he iRt ergsaRIetion Af dther stAgTRiNg.a prarepes, £7shaftarms 42t f $he dwiction 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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20 with chuck 47c that can be guided by a rail 47b. anchored to a machi ne
. base 47a and noved to the arrow direction shown in the drawing, and a
suction band 47e for sucking and hol ding the interposer board 7 stanped
out fromthe raw material 30 by nmeans of an absorber 47d and delivering
the sane to the slider 47c. 25 For this purpose, when t Iy i th
chuck 47c grasps the interposer board 7 with the chuck gggqﬂgggggFg t he
poi nt shown by a dotted line at the right side, a suction head 46a of the

| nt er pos afith 838 bR Yatd! b!eérdes“ﬁqelﬁrcﬁgggéﬁf%{aéﬁagm\t%% 3Q8d thdroves

downward to s e I nterpose t hen, avi ng

moved Upwaiaty STOESdPdr I 4 8rBOMBOLEA df HIERLELIB] wHlith Mk ddifsiidant

side. In manner,” the interposer boar can be transterre ove the

ant enna cagewisfsaf,gsmoqﬂsm@lﬁng%h%@%ﬁerkhaéc%raﬁ-ra?alya' 37, and, 5 can
l'y (bond l'y)

be attached tenporari bonded t enpor ar by noving the suction head

downwar d. Her NexthghePin®SpoSEf baRRAT afdtsidfed 8Bové Qg@ a‘aﬁbsfolgl&ééiﬂgffgﬂ%zer

board 7 fromthe raw naterial 30 by nmeans of fixed side a and

movabBe satlemationar3zie atdéhad tembordring (BBHdRd tdiSporaPRy) B thetitierpdsgpVved
upward upon 10 conpletion of the stanping. Hereupon, a'shaft arm47/f of the

suction Hsutd ﬁ'ﬁﬂ@l@rﬂtaﬁixéﬂmﬁ,hm noer bier afdenéd @RRIIaAROYRoLBR traver die
e S

44a and, then, t aft arm47f is noved downward. Consequently, the
i nt er posdnsilating ddisésiveeagenit 141 amd t Adhesive rejedrti 85a, 38bcajorfiaususiyed and

hel d by the absorber 47d and, consecutively, the shaft 15 arm 47f 1s noved
upwar d arttansieed doathet rterpaser thiosed fadl affveradi,oahe riinkfly saffikéd gfinalty
hol di ng the interposer board 7 is noved on the slider with chuck 47c.
bonded) by compression or the like, and furthermore, the insulating adhesive
10 agent 14 and adhesive agent 35a, 35b are heat set by the dryer 49, and
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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In the foregoing, the absorber 47d and the suction head 46a conme into

. contact with the top face (face where the adhesive agent 35a, 35b and 20

i nsul ati ng adhesi ve agent 14 are not applied or affixed) of the raw
material 10 shown in Fig. 10 to suck and hold the sane, and, the chuck of
the slider with chuck 47c grasps right and left ends (rightaipndgeft 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 transfer of the raw

mat eri al chttie boainy Stk Bf thelldidoftadbhst hbACRINY ARANL SHIBHAE ohlctidirs

i nt erposer board 7, "an resunmed upon conpletion there e raw

mat eri al o¥GhkSahteARE @Fduftdboardt 84MYd RBp %atié?ﬁc%@e ég%ﬂle\% gﬂé@onaﬂﬁi\{eg‘rfvm ed

material 37 is transferred continuously 20 18 Al a prede

rate. B_e%tﬂl@%, eVéIe ioF M ErmPatioh StARtRWEF tHl AnfitaA Bl Boafd dndytf the
upper die 44b are conposed of a material to which the adhesive agent 35a,
35b and iimewbeddrnoadiesby eregering 4hadbengingase Inoth Nexdrdst BE drHrBimReser
board 7 transferred above the adhesion point to the 5 raw material "37 is
at t acBed insutptimgradhesiveoadent iretnosakiihy )sellioh setivebar Bes aktenBaaifcuit
tenporary affixer 46, in short, is attached tenporarily through the

i nsul at i ropaad e the inigepdsetboand, arthfrrinieg dgeohd&Sisarriebmetabiaien{oB v,
transferred to the interposer board final affixer 48, and finally affixed
(finally layrrhdadheBg ahiprplestreiden or the li ke, and furthernore, the

i nsul ati ng adhesi ve 10 agent 14 and adhesive agent 35a, 35b are heat set by
the dryer 49, and thereafter, the product is take up by the product w nder
50. 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 nmultiple head type, in order
to increase the 15 manufacturing speed.
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The aforenentioned series of manufacturing |ines makes a hi gh precision
bonder and so on unnecessary, and allows to manufacture the noncontact ID
card or the like at a |l ow cost and with a high speed. | NDUSTRI AL

APPLI CABI LI TY 20 As nentioned herei nabove, according to the present
invention, with the use of an interposer board where an IC chip is
enbedded and expanded el ectrodes connected to el ectrodeslngugﬁe?UDiE chip
are. forned, the expanded el ectrodes can be registered eaS|Iy in respect
to the antenna el ectrodes of the antenna circuit board when the interposer
board is lamnated to the antenna 25 circuit board in a conductive state.
Therefore, the increase of manufact uCLAYMScost (mainly packagi ng cost) of
noncontact |ID _card ,or the |i can be prevented. Moreover, in addition to
the insul ationd-of thBORFUYEE ﬁrﬁ"?f dC%BHF"th' he 21 18 AUG 2004 el ectric
bondi ng st at e o0 oyl efbLRISAY HASInGCaRN aPictRth taw%uﬁnwyf ¢! afd ragle

the antenna circuit board can be kept Satisfactory kept I'n t e con ctlve
state), @néennaformed dnthieranteona sircuit subsiraie; ahé antenna circuit board and

d f _bot h.
char oPng 51 neth BiPREatHeaRl, Besisel oA, hFnaSdchithiipte dobrioRa bR orim

ant enna Ginfisatiding RGRY, %nﬂﬂﬂcﬁnb%ééﬁe@! mﬁ@%r%@@hﬁbed@ﬂﬁb hSEBrPath @ﬂga
barrier nmetal |ayer (UBM ér) on the 1C chip electrode. 22 18 AUG 2004
CLAI M5 Electiasiec on [bh@an rpessrpsukstraje, the enpanded eledttode badng aavi ng

an ant engﬁn?érgcté’}rﬁlnﬁPBéﬁioﬁtc%n?!@gte%nto AN LRMAEUTRE |8”ch‘i;§‘2n8 U SOy oy cuit

substrat
terminal portion integrally connected to the primary terminal portion,

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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5 an interposer board having an interposer substrate provided with a chip
enbeddi ng hole, an IC chip inserted in the chip enbeddi ng hole and an
expanded electrode forned on the interposer substrate, the expanded

el ectrode having a primary termnal portion connected to an el ectrode of
the 1 C chip and a secondary terminal portion integrally cafrfettigd200 t he
primary term nal portion, 10 wherein both boards are lam nated in a manner
to bond an el ectrode of the antenna and the secondary term nal portion of
t he expanded el ectrode. 2. The noncontact ID card of claiml1l, wherein said
antenna el ectrode and said expanded el ectrode are bonded by an electric
conductive adhe$i vél'helﬁoag:aﬂact D cHneé afodawntﬁic'tvhél@lmahd sfbstrbte of lsaid

wherein said antenna, el and anded el ectrode are bonded
directlym at&gpfg‘%%ﬁ ‘Fﬁ‘@géb ﬁ’f’éV@Peo‘Pfs Saifl ntenn RifGUTL PPETS Bre,RIPOSRRIOL he
substr at g @sirPfithd |nterposer board. 20 4. The noncontact ID card of claim?2
or claim3, wherein an insulating adhesive agent is disposed between the

substrate of said antenna circuit board and the substrate of said

i nt er poser boar S ntenna for secti.ogn of said
ant enfla ci rcui tc}boﬁ]g%aﬂv’\r@g‘gH”'@? é@‘?‘ihBa %Pﬁﬂ??%ﬁcggtétqaéiqr CHMRYSIRY | e 5
chip. 5. gfhe noncontact 1D card of claim4, wherein said IC chip el ectrode
has an under barrier nmetal layer. 23 18 AUG 2004 6. The noncontact |ID card
of claimb5, whef@MNgEa anipana ancananteang ciioyitaubstrete tsoeiegtead artienna

et ot Sl RS FRUAB e SO e B Bl o T ST
forming a chip embedding hole on an interposer substrate; inserting an
10 IC chip 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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of: form ng an antenna on an antenna circuit substrate to create an antenna
circuit board having the antenna circuit substrate and the antenna; form ng
a chip enbeddi ng hole on an interposer substrate; inserting an 1o IC chip
in the chip enbedding hole on the interposer substrate; forigﬂ gn @ﬁ‘ﬁanded
el ectrode on the interposer substrate to create an interpo H az avi ng
the interposer substrate, the IC chip and the expanded el ectrode, the
expanded el ectrode having a primary term nal portion connected to an

el ectrode of the IC chip and a secondary term nal portion integrally
connected 15 to the primary term nal portion; and | am nating the

i nt er posalaibo8r svheneint heth sdards are i lamindted adtedt am adhesiye tagenh apgbliaation

el ectrode_ of .the antenna and the secondary, term nal portion, of the
expanded ster for 98@?""@0‘%9%‘% Ve?ctag?'?%tj) ﬁlﬁ Hﬁﬁ@lseétbﬁ’@%om" t'_“'f“lf‘f’ card
of clai Mpgen thRRIGH $hid AldrtRRRIBFMAtich SRIP, A Shy © &af@hetéaﬂaa_ecfoﬁﬁéﬁbn
antenna el ectrode and said expanded el ectrode™wth an electrically
conduct i eectiomet said I&gehip.. 9. The manufacturing nethod of a noncontact |D

card of claim7, 25 wherein both boards are lanmnated in a way to bond
directly said antenna el ectrode and said expanded el ectrode, by gluing the

substrate of s d aHeemhufaetufing tmBawidd oRRd nbReostdbs IDaERdObf THifh 10,
i nt erposer board. 10. The manufacturing nethod of a noncontact |ID card of

cl ai m 8 avheraimsaidgxpanded elestrade is {nieegi by et screeapdsting mathed.nat ed after
an adhesi ve agent application step for applying insulating adhesive agent
to the interposer board, which have been through said el ectrode fornmation

step, in a waylz o Cuai nanebmiatt ddecdrdr ofatiain 15eticrein thie panthry Gefingl

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
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5 11. The manufacturing nmethod of a noncontact |ID card of claim 10,

wherein said expanded el ectrode is formed by the screen printing nmethod.

12. The noncontact ID card of claim1, wherein the primary termnal 10
portion and the secondary term nal portion forma substanti kg% gl

surface. 13. The noncontact ID card of claim12, wherein thHé"s % ngﬁﬂy
termnal portion includes a plane portion wder than the primary term nal
portion. 15 14. The manufacturing nethod of a noncontact ID card of claim
7, wherein the primary terminal portion and the secondary term nal portion
forma substantially plane surface. 15. The manufacturing nethod of a

noncont ad$ ptibteckomnl thaf intdrpbserlgubstrate.wherei n the secondary term nal portion
i ncludes a plane portion wider than the primary termnal portion. 16. The
noncontact ID card of claim11, wherein the IC chip has tapered side walls.

25 17. The no nt I clal , ' t .[Gui & board
and the interg%er garn(%@?égﬁugﬁgngﬁg@cﬁyd%:é]@dgﬁﬁlﬁn%?qg?fcklzr?gﬂd tT’
noncont asthérBinctied Codhip lhas tageredivealisi n t he expanded el ectrode 24a 18 AUG
2004 is printed on the interposer substrate. 19. The nmanufacturing nethod

of a Roncontact ID card of clai m7, wherein the IC chip has tapered walls.

5 20. The manufmct U gnamithOfring ﬁmeﬂ%}f%té%ddan%td@fca%%ﬁgiagm yherein
the antenna circuit board and the interposer board are | am nate y
wherein the antenna circuit board and the interposer board are laminated by

means of calking.

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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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 forming a plurality of antennae on a antenna circuit board
raw material including a plurality of antenna circuit subs{i@gtisg 20gEni 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 ftofte expanded el ectrode having a primary term nal portion connected
to an el ectrode of each of the IC chips and a secondaré term nal portion

integral |y confidlR@dan dntereossr haatd toéfr Anintepeser dwaré utew mgatenial. nther poser
board of f, tbﬂﬁ)s'e?tb%% R\ IHQ@ iy EBH‘{aWﬁg giuralgy%.f h?cﬁe'?%to'a theeh of
e Ot o W thE

|nterposer rd on 0 an antenna circu énna circuit
board r athersintsrpaser hoard@yhdvindomd iaterpbsert rsutietrate tprevided ewith aagcHipt he

secondary term.nal portian of the e ded. el ectraode. 23. A manufac urlng
et hofl- 0PSB RPe aNi1B P d1S SR B0 G PEReIImg e ROB B0 IS
Cutting @bectfdider MY SH%Q ﬁf rp&dbr! é\ﬁt%ftr%‘?éet{ b%é%de%""elé‘éﬂ%&éaﬂawﬁ %

i nt erposer board raw material containing a urality of I nterposer boards,

each of prineary dersipabieertiboaotsehiedi tngame!ectmde ob fex IGtabeptamda gmoondded wi t h

hi mhed hol C chip i d h mbeddi ng hol d
an' oxpandeiing) RioRauSpeRl sorRcieRdoMie arse ferbtaRiet TKE cxpanded

el ectrode havidiinating the interposer board onto an antenna circuit board within an
10 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 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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primary term nal portion connected to an electrode of the IC chip and a
secondary termnal portion integrally connected to the primry term nal
portion; and | am nating the interposer board onto an antenna circuit board
within an 10 antenna circuit board raw material, the ant egiﬁsﬁié;ﬂw boar d
raw material containing a plurality of antenna circuit bo ,U bof the
antenna circuit boards having an antenna circuit substrate and an antenna
formed 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 ect r odewitHid anTErdenman glrayit boanganebatatiadfthe amererentiealit Bdard asd matetiahi m
23, wherein the anienna circuit board raw materi al and the interposer

! oar. erp

board rafONRIPIEG; 2 PIUABY Qi nternn eFal beardeceadh of the apiengagirsuit igapds A
manuf act W 3RRMEL i t : HnSthB% i for
cutting anvlﬂg"’[er poserﬁggéudta%w%ﬁ@itaﬁte eardpgg%?’hgggr g@gvr\]/%%%tné??ﬁa?élrt&ﬁg

i nt er pos aubstrateydbe intatposenbaard begjing laminatéd bptoothel aritenpa sizcuibbazamsin a each
of the interposer, boards havi an_.inter er substrate provided wi.th a
chi p 35 cfbblapa! ABectnita of Beiptenud ABaHT ReEaRsack G TAG il and
an expanggghangb8 €lé@Rief or med 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 termnal portion integrally connected to the
primary term p i Qn;  an evi for Jamnatin e_i nterposer,_board
onto an antenra ci ?@iﬁ ﬁp%g?(guf}ﬁ afé’%%%gﬁ(ﬁl r\?[‘?ﬂ?@%%lwﬂ%rﬂ%éﬁ%‘m g&it
board ravurBéetdraprisihge antenna circuit board raw material containing a
plurality of antenna circuit boards, each of the antenna circuit boards

havi 1§ an ant éhREMErY defaff gaasfarauppiicg e antennsaciratihberrdravhatatiadhna
circuit
and

a secondary let-off gear for supplying the interposer board raw material.
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substrate, the interposer board being | am nated onto the antenna circuit
,board in a 5 way to bond an el ectrode of the antenna and the secondary
term nal portion of the expanded electrode. 26. The manufacturing
apparatus of a noncontact ID card of claim25, further cogpg%@@nggggo a
primary let-off gear for supplying the antenna circuit board raw materi al;
and a secondary let-off gear for supplying the interposer board raw
material. 24d ABSTRACT This noncontact ID card or the |like conprises an
antenna circuit board having an anteqﬂﬁgf kﬁﬁd on a substrate and an
i nt erposer board having expanded el ecitodes fornmed on a substrate where an
I C chip is enbggl eg hej t : trodes
P b, R et PR e P BTGRP uBaEfe

of the I C chip, whe ards are stackKed In suc
el ectrodeasaviig tdif MR Jortidd IdH REdubbRateh 8n8XBRNARIPESEC bbARE having
expanded electrodes formed on a substrate where an IC chip is embedded, the
5  expanded electrodes being connected to electrodes of the IC chip, wherein both
boards are stacked in such a way that the electrodes of the antenna are joined

to the expanded electrodes.

25



