1 DESCRI PTION | C MODULE, | C.CARD, SEALING RESIN AND | C MODULE

FABRI CATI NG METHOD 5 The present invention relates to an | C nodul e having
a seal,ing resin covering, an 1C card provided with the I C nodule, a
sealing resin for sealing the I1C chip, and an | C nodule-fabricating _
method. 10 BACKGROUND ART The IC card provided with an ﬁmﬂ@

protected by an advanced security and hence i s expect
many fields. |1C cards have beconpmdripTNsed i n rece
informati on recording nedi uns supersedi ng magnetic cards. *#85%An | C nodul e

—_—

enployed in an IC card has an IC chip, and a sealing resin covering
sealing the 1C chip ‘i@%QD?UL@eﬁ@r@ARD SEALENMREESIN AdlIret hod forns a

seal i ng package by trans nsfer nol di ng needs
an expensive nol d conf oﬁ%M@DQH@gA@%{%ﬁ\?@fﬁﬁé{éﬁl ing resin covering,
and henge it is difficult to reduce the cost of transfer nolding when
transfer nolding is applied to |.C dul es of diff sk ze I /j ew of
such a backgroundih faﬁlﬂr'f@%ﬂw@uﬁé‘\}% es togq | no(aé]i?h %%aﬁhfn(?r nmed by
printing a kes eo§&hﬁ%|ﬂilca(ﬂiﬁ dv@@@mdthiﬁem@modaé@ azlsva]lmgedsmn recent

years and have b sed |ca C nodul e havi ng
?ﬁg ﬁézghl 5“3@ ‘él?é '%IzliI rgtsi%:n{aﬁuﬂ on to the IC

the seal i ndoF 8§
chip by the conventional nethod, and the I C card can be manufactured at a

| ow 30 manufacturing cost, the &5}1_12 ' NP e sanme goes no higher than

t hat oiormldlngsforrred bytra en formng the I C nodul e

and the |1C card, Thee I€ncard peohickeds vriths aa Cgm@iulén@tplotieﬁﬁ%i&wan

substrat e, a | t he fane
cf g:oe% %&%%H%&?&é‘fs é):ﬁl)éc‘fe& %é hé&' "t()QﬂQﬂ?(ﬁé%is

on the subﬁ g resin ng, cu arly, central part
of the seallhgarésimavobecomys wisleho sl By quﬁFl§ Yﬁsﬁlﬁoas méOlaﬂ? AP ness

smal | er thagﬁépcﬁhéo t(ﬁ&qniggﬁpg Bqnhgﬁeu&ldéllglsty and the surface

t ensi on of I on
15 An IC module employed m an IC card has an IC chip, and a

sea]j'ng resin covering sealing the IC chip therein. Generally, a
resin-sealing method forms a sealing package by transfer molding
using tablets.
Transfer molding needs an expensive mold conforming to the
20  size of the sealing resin covering, and hence it is difficult to reduce the
cost of transfer molding when transfer molding is applied to IC,
modules of different sizes. '
In view of such a background, an IC module having a sealing
resin covering formed by printing a resin solution, and an IC card
25 have been developed in recent years and have begun to be used

Mg <<

practically.
Although the IC module having the sealing resin covering

formed by applying a resin solution to the IC chip by the conventional
method, and the IC card can be manufactured at a low

30 manufacturing cost, the reliability of the same goes no higher than
that of moldings formed by transfer molding. When forming the IC
module and the IC card, the known method forms a high-strength

frame on a substrate, and applies a resin solution to a region
surrounded by the frame on the substrate. A sealing resin covering,

35 particularly, a central part of the sealing resin covering, is formed by

| this method in a thickness smaller than that of the frame owing to the
fluidity and the surface tension of the resin solution When the IC
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2 nodule is nmounted on a base card, a stress is induced locally in the
thin central part of the sealing resin covering, and strength wthstanding
external force, such as point pressure, is reduced. A known |IC nmodule is
subjected to grinding after filling a space 5 surrounded by the

hi gh-strength franme with a resin solutilon to forma sealing resin covering
of a desired thickness. The reliability of such an IC nodule and an IC

card provi dggdawid bs hhsusaeohG medel@urs of sfresdiighedutbdiotaldy nofthan | C
nodul e provided with_a seali Pg resin_..coveri.ng forne feﬁrotﬁol di ng

formed by tran
and an | C éany peovidedantt Al tHiIS & nﬁﬁ%ﬂle,c%’r%”}%a{a% agﬁl modul e
E;/ O\l;ls Idﬁg rﬁﬁgéi%&a%ﬁﬁhgggiéﬁ@élﬂgor@@éﬁidmg_sgﬁaijmg)rﬁsﬂrl:ﬁen iseatinakdpart forned
ramne, an r. LOVi wi th.thi C ,

the | C nodul e neéy§nO¥ }1@@{1@%&@&&%@@? S %%151. p%%es?&r gﬁ\e/er
%rS i ndi ﬁsg[s%?%ﬁEllge:éthﬁEﬂme% H_Baﬁ%tfb feameotithea nesinf sottitioedtoaforay how cost .

5. OF. e present I nventi omn de i
view of t h&CRBREJEHY Coﬁ?ﬂﬁge(?fsaogﬁéuﬁfi %Cgﬂeﬁ%'j e@ﬂ%g%ﬂ?%?%fgf;g%?ﬁ ° n
:c n\l;e_ntl ?gdbgltm@?ibdﬁleaanﬁiaghIQ cacd pravelddowmitdd the sahic HC caadulsid farbe

abri cated, at, a |.ow _cqst n;~C i LESLN i : d

I C modul e W?ké&%%t%@éﬁ A&gcg?@(:iﬁléa 'fbé%a 4@5@“&53%89%%1{1%%?2%??

i Eyentl on, canetifig fonthedeby tramsfeem ddngpendareC gard prowd edwibetiSan |1 C
chip, onpecti ng.,ae r { e I &&fhi 25
Fostn Whvertrp e He Aaf BRas] € Snbltul prodficd weth i Sallng SRhIND
“whi ch the seutiing hashg atvier ¢cenfrak pask ismed by YR ﬁ“@ﬁ‘?@n@o@ﬂﬂai ning a

resin conp lifh SRIIENEISdulehe HIRL&Rtr, Haé TC methlldecedsi n
conponent ?gec{%ga@%‘]?%&igghngénent L n ad%ear.-s%%é’e | a erm. Ef ?hgeseal i ng
sgriag

resin covethadugh-strengeh framge ard gm agditgon REANGHIE FPSCS | ayer of

the seal i ng JLREACE IUE oG CaRBiot e Rlarhifacterddiat adomoosst. and the sol i d
conponent occupying an area snmaller than that occupied by the resin

corrpon]e“f_nt. According to the present invention, the IC chip and the ,
connecting menbers are cpISCEMIVRE OFRTSHAINWENEKIN covering, and 35 the

sealing resin “OfRe Slgesle%tfiﬁ\r/gr?tcllorsl EELSh bentaddei 90w BF itﬂe %réé?)%lg
problems and it is an object of the present invention to provide a
highly accurate IC module which can easily be fabricated at a low cost,
20 an IC card, a sealing resin covering, and an IC module fabricating
method. | )
According to a first aspect of the present invention, an IC
- module comprises a substrate, a términ@l member, an IC chip,
connecting members connecting the to the IC chip, and a sealing
05 resin covering for covering the IC chip and the connecting members,
in which the sealing resin covering is formed of a sealing resin
containing a resin component and a solid component, the weight ratio
of the resin component to the solid component in a near-surface layer
of the sealing resin covering is in the range of 90:10 to 100:0, and a
30 surface layer of the sealing resin covering consists of the resin
component and the solid component occupying an area smaller than
that occupied by the resin component.
According to the present invention, the IC chip and the
connecting members are covered with the sealing resin covering, and
35 the sealing resin covering is formed so that the weight ratio of the
resin component to the solid component of in a near-surface layer of
the sealing resin covering is in the range of 90:10 to 100:0, whereby




resin conponent to the solid conponent of in a near-surface layer of the
sealing resin covering is in the range of 90: 10 to 100:0, whereby 3 the
anount of the solid conponent which causes the surface of the sealing
resin covering to crack can be reduced, According to a second aspect of the
present invention, an IC nodule conprﬁses a substrate, an IC chip, and a
sealing resin 5 covering covering the IC chip, in which the IC chlp IS
seal ed in tthe s@aligof € solidvennpgnbnt halnwéncagsas $bgl swigage & fhe

cont ai ni ngé@%ﬁ%ﬁ}%ﬁ?ﬁ'ﬁl&g“%d Q@K&Q}ﬁe‘ijeaﬁ%ﬂty in the range of 50 to 90

Pas at dex if € range of 1.2 to 1.6. Th
modul e of the pre&eordmgvmla seraryl faspest Orﬁ)ﬂlcolvleﬁ}ﬁeﬁl@ mlfgﬂélﬁméfbﬁgp with a

seal ing resij nguflw Bﬁgﬁege%{lﬁs eeégesl{g dﬂhﬁf lovat 9 sahliew ;éginSeal i ng

resin to rdf° m ned pl ace an excesswel htotrap-
bubbl es5i n coherifgatovegingshna lehehip, sapdbich 81 [or eighis ,z;@a}qq‘\é rtg‘ﬁkage of P

the 1C ohiReafhs flah! g?véﬂ@oﬁf}alﬁﬁeeh%%bnas&aaﬂﬂwle% lcGnekiringf atihe |1 C

15 nodul e present i nvent’i on has 0si tVy i r “of 50 to
70 Pas at wﬁxarmtsal,t angdohaving an‘G§§0$1ﬁYtUH g P?l'%@ 0&2%% S &ych an

| C sealt ng o=@l asa ﬂ%’%%n%ﬁi ﬁﬂiewi&h e 1@1floeoprlembelr61 ned place and |ess
apt to trap bub es therei

bl |
T e (e moptaleon! Ry roes TS aie TSRS Rey hoe
11 kofd iC 8l Gﬂtﬁa%aﬁn birﬂﬁaﬁrﬁ&dadﬂ@i)s’ityfmghemessmgﬂjnlowubfl ci ent

to prevent t e br aka e of the | C chi ccor t t f th
present i ngdey Eefg toc%r?@‘iegf\énpllQﬁi#g]&ﬁlﬁ)%g%(}ﬂﬁ(f?ﬁ(g%%tt or the
flﬁte)st reﬂnenglgcéngﬁgu thcrmm)ah ’Ira,g bdbbass MlSpalljngnmsmamgl met;mlsle(nfnnectl ng
ef e C a sealing resin co
the | C chi Pravenhg thgdqm@&a,gﬁ qﬁglﬁi}g?(ghlpt he sealgl ng resi nvggi/Q?. ﬁovge: 28
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occupied b n comﬁ)n ase car rovided with
for recei vqﬁ@dandllessra@mte traphaibbles therein. g 2 reeess

Preferably, the Sealing resin as hardened has an elastic
20 modulus of 1400 kgf/mm? or above and a bending strength of 11
kef/mm? or above. Such a sealing resin has a high strength
sufficient to prevent the breakage of the IC chip. ‘
According to a third aspect of the present invention, an IC card
comprises an IC module comprising a substrate, a terminal member,
25 an IC chip, connecting members connecting the terminal member to
the IC chip, and a sealing resin covering covering the IC chip and the
connecting members, the sealing resin covering being formed of a
resin component and a solid component, the weight ratio of the resin
component to the solid component in the near-surface layer of the
30 sealing resin covering being in the range of 90:10 to 100:0, and the
near-surface layer of the sealing resin covering consisting of the resin
component and the solid component occupying an area smaller than
that occupied by the resin component; and a base card provided with
a recess for receiving the IC module therein.
35 According to a fourth aspect of the present invention, an IC
card comprises an IC module comprising a substrate, an IC chip, and
a sealing resin covering covering the IC chip; and a base card provided



35 According to a fourth aspect of the present invention, an IC card
conprises an | C nodul e conprising -a substrate, an IC chip, and "a sealing
resin covering covering the I1C chip; and a base card provided 4 wth a
recess for receiving the | C nodule therein; in which the sealing resin
covering is formed by hardening an Seaft ng resin containing an epoxy
resin, and having a viscosity in the range of 50 to 90 Pas at 25C and a

t hi xot r opy witllexrdoessHer remgeing the IC meoduk: teerehs Inovbagly the se by

pl aci ng the 1.C nodul e ; i AN ddhtheinseahi ng
resin havi hgo4 FPEEH $%§?ﬁ§ﬂ?8éb>?c§§isﬂ8‘%ﬁgﬂﬂ% %%S?%&%lgli&vﬂ he qﬁ%ﬁ%ér esin to
run out of epoxy ymsédenadnhaehgphadscasity not thextaags & Iﬁ?g‘fﬁ 't ® hap ,
bubbl es inth f i di i bterafopreventi ng the breakage: of
the 1C chi g ?0811%284H@gpéq@z;{]%mgég‘c%irgﬁl@ﬁé% present ilnv nt i on itis
preferabl e that flie Beatdandgis deimedelyil cm%ﬂﬁe @il ol Herpedn Byl e has
a viscosity insige ithOt @i Atreg®Chaing 4 Nixedgigpyioti ndex in
t he range épb%égtgﬁﬁqgfcgjﬁﬁ%gﬁ }H@si ling resin i Tess apt ?o run out
of a predetscossivdlypllave tndalleys g@ﬂﬂgp I68Bbl i% THE Pt 95 i the 1C
card-accor ¢ gaefegnii'ﬂ%dp%%ﬁ%”éna WenEk@ssivdly itighpioefrapablibbi¢rin tthe Seal i ng
resin as hardened has a

el astic. modul us . of 1400 kgf r and a
bendi ng st SERYNE LFSI ARG HS ﬁﬁ?aﬁ}e oﬂ@&yg_n% egglseie%gfel{%r%&rtglﬁlﬁp ias ‘a high
strengid sufficigntthe W everd addurdingatmgtheofprelsent Grofeingiavent i1 an -
external force is applied directly .20 I ' to a
fifth as peweéraﬁlreﬁ%@ﬁ%geﬁﬁvm% ,Seéﬁn%gﬁen@j %bgﬁéﬁgﬁﬂ{%t hod
conpri ses g sivissosily ior tparange af XutsV0aPes dto2diGgrel adhixeapPPienber ;
mounting an LC chip on the. sybstrat e i : i fger. to
the- | G ot fPe5 58 tReARBEF O Tiitlers. SES0MT s STRLCRE-eff B 685 4R
connect i ngrurestieofa wreteterneisied plicatdruhlessrpt to gpue las waEpBhent and
a soljd conponent; ,.and A or i Lng, resi QURT | ebYidiar gensng  the
resin gl ution sEntH}é‘? {(geéé\%lfg%(?wr%g?{l‘b g% ?ﬁe@ggi&n component’ t t he
sol i d conppueferable thwt theaBealingacsin agdrarsicnedenas ary g stiesmedy Ugoveri ng
is inthe rf'l%(?kg?ﬂpwz bP Rehindndbanaifid aaerdoast Pf Kiemmeaki ng
resin covering consi’'sts o .tahe resin conponent and the solid conponent
occupyi ng aboareaSsivhl & eealingresHatasc gl SUSR gt t@oﬂ{_ﬁ}’ t.

: the breakage of the IC chip even if an external force is applied directly
20  to the IC module.
According to a fifth aspect of the present hlventiO}l,_ an IC
module fabricating method comprises the steps of preparing a
substrate; forming a terminal member; mounting an IC chip on the
substrate; connecting the terminal member to the IC chip by
25 connecting members; covering the IC chip and the connecting
‘members with a resin solution containing a resin component and a
solid component; and forming a sealing resin covering by hardening
the resin solution so that the weight ratio of the resin component to
the solid component in the near-surface layer of the sealing resin
30 covering is in the range of 90:10 to 100:0, and a surface layer- of the
sealing resin covering consists of the resin component and the solid
component occupying an area smaller than that occupied by the resin
component. _
According to a sixth aspect of the present mvention, an IC
35 module fabricating method comprises the steps of preparing a
substrate; forming a terminal member; mounting an IC chip on the
substrate; electrically connecting the terminal member to the IC chip;



According to a sixth aspect of the present invention, an IC 35 nodule
fabricating nmethod conprises the steps of preparing a substrate; formng a
term nal nmenber; nounting an IC chip on the substrate; electrically
connecting the term nal nmenber to the I C chip; 5 covering the IC chip with
a sealing resin containing an epoxy resin and havi ng a viscosity in the
range of 50 to 90 Pa-s at 25C and a thixotropy index in the range of 1.2
to 1.6 bef aiRehiaredeiné Ng; chipg wittaradenaligg tilesis ealritagningsan. ¢j30Xhec$i0 nodul e
fabricatin hod according to t resent =nl PN T.0r Fiso rm nal
member on ?‘aﬁg R T tiﬁg 1%8%% Qtf’g %%?&ggtj}gt@e%&%ects
the tern nahsxatrepy rincix yn ttiet henge ofchiZ tbyl ohdifery Wardsnarg: Aad i ke,

and seals the | C.chi ith t :seal ing resin containing an epoxy resin and
havi ng a vil"s%@%bitﬁe# ohlfeasﬁlg'e of 50 to 90 Pas at 25C and a t hi xotropy
index i® the rangéheoiC malule fabsideding enpdratk@ioegrdiad tadhge R eRFthe
sealing resin, l.n_t f | Iaﬁ{@ﬂ | [ ReGhtaGeernd ng to

t he preseﬁlthIﬂbgﬂtf?grrlﬁsqjiifegi&gﬁjglr]e era IwgfltO Eu@'?%ﬁ?geat% resi hﬁé a
viscosity dmptde thengebstrase, @@M@Ctsaﬂlﬁtteﬂ%lamekﬁoiﬁpﬁﬁht@p&‘? ex in

-the 15 rangg.:ofi.J. : . h e i 189S v e run out
$hif n?%eﬁo%%%m&i% etk likesetd N@aleghe IG deips watt

of a pred and l'ess apt fo.trap, pubbles therein. In the

foregoi ng IsEalipguicsin FONtARINEAMEPOFY K8H AHth §aVEE ReVISHPRLEME Mvent i on,

it is ppefenab) td1e peeaht PGeCeshd Ashiketdaneihddas ahealaagdtei of modul us
of 140 6kg?%ﬁnﬁk§%oftr$tgggvg§an%pa, bendi ng- 2% streragt h_of. 11 kgf/mm  or above.
Such a sealli-3gork6i helhsg har Bﬁlg?s@?‘é%’(ﬁ‘ COyRg UiF S . ent the
breakage of the IiftBlifBr gil€ 1o duds farieatihgmettiad appordidgdortéet |y to

Seal i ng T edIROFRF TSIy s PEOER e BEDY S LR TR e BRI A %25
| C nodul e hashe ¥ABEOIFtI0 it T Paarg$TC 5hd a GixPrapyaindSCiaritica
{991 B PSS R gty Rl R Bo o g opy
rotating atpradstpeenirieedpleatadnddespaptita trap bubbdes tlyeredh. t he sane stirred
okt Soeen” RGeS BE R0 Mg eRtE T,
vi scosity phresemat subettimeitiis judferadde 4hag thegracal e r¢s8caS | @‘dﬁﬁé t he.
same substance | Sefldtld G@irPof PBO0 kegf/mm? or above and a bending
20 strength of 11 kgf/mm? or above. Such a sealing resin has a high
strength sufficient to prevent the breakage of the 1C chip even if an
external force is applied directly to the IC module.
According to a seventh aspect of the present invention, a
sealing resin for sealing an IC chip mounted on a substrate to form an
25  IC module has a viscosity in the range of 50 to 90 Pa-s at 25°C and a
thixotropy index in the range of 1.2 to 1.6 before hardening.
Thixotropy index is the ratio of a viscosity of a substance
stirred with a stirrer rotating at a specified rotating speed to a viscosity
" of the same stirred with the stirrer rotating at a rotating speed ten
30 times the specified rotating speed. For example, thixotropy index is
defined by the ratio of a viscosity when a substance is stirred at 5 rpm
to a viscosity when the same substance is stired at 50 rpm.
Thjxotropy index for water is 1 (one). A sealing resin having a
viscosity below 50 Pa-s or a thixotropy index below 1.2 is excessively
35 fluidic and spreadable, runs out of a predetermined place. A sealing |
resin having a viscosity above 90 Pa-s or a thixotropy index above 1.6
is excessively nonfluidic and imspreadable and is apt to trap bubbles




Thi xotropy index for water is 1 (one). A sealing resin having a viscosity
bel ow 50 Pas or a thixotropy index below 1.2 is excessively 35 fluidic and
spreadabl e, runs out of a predeterm ned place. A sealing resin having a

vi scosity above 90 Pas or a thixotropy index above 1.6 is excessively
nonfl ui di ¢ and unspreadable and is apt &€o trap bubbles 6 therein. This IC
nodul e sealing resin has a viscosity not excessively low to allowthe IC
nodul e Seah&ﬁﬂeﬁ§5in to run out of a predeterm ned place and not .
excessively high to trap buables,in_ﬁhe iC nDduIegggse%ling resjn, and is
capabl e of ~r educi Heistlhemssiae sealng TephbRARG HFCOIPB HOLERETBPEGRAGE of t he
I C chip : Pref 81aR! the Themddulansidipgs egdihng resi oubas @ pﬁiedeuainni)néd n the
range of 50 to 70 Pas at 25C an .f@i ot ropy, i X 1N e 1.2 to
1. 4. Such dﬂBFQ:%BQIPﬁb‘?%@?Wvﬁg’ﬁﬁg ﬁbﬁl?ﬁ pﬂﬁggﬁi”6fﬁ5?1§39%§%§g%ernined
place agd |gssiraPtedin, Hrap i ukipLsc tdferelucinBr éfepaskibilihef Il ngng e
sealing resin haaygg_elastiﬁ%g?dﬂﬁu . of 1400 kgf/me or above and a
bendi ng st rytth 192389 or~ “Bve. Such an I C nodul e sealing resin
has a hi gh strengtbferably, ticeh€ modoleweatinghesin dakagevistosite inGlehi p even

- if an external r s, apply I 1€ h & arBR

DESCRI PTI m%@@@%ﬂﬁ%&%@ﬁjﬁ ghg gse_c !ot(gi;o Yo BticralB oF o
nmodul e in al.Ri tetl.dentBuchem Kt ceatinggresin ke lese et ta AvenOwnol 20 Fig. 2
is a sectiaonal, side.e .0, f i i the IC nodule in
the fi fét é?ﬁ?gg;%?%ﬁpécﬁ—%géd%%@ 1%@?13%%8?%%!5%%@%%%}6%%' pressure
wi thstand st r endtrefarpbiyG t&l@rl&m(ﬂﬁ@? sealisgrepiahast 2 ¢lagtic Bred@ihdyi ng
t he present g ien. 25 Fi i i of i‘ngr t he
present i n\Pgnﬁ/@;Hg?&ngn.l ?1i%&)ges?%év%P%gﬁ%tsgé}l&tgng%ij%v?% rtgesent
i nvention; alRivg. 7Susha an el omos e nbeadRg oFeBN AR @ "5 SR Base card

with a spacgfielcihd BRORRR! URCBrEAKARS oiRhW I chiipadkesifvan ditgmab(a) (o

8(c) are views O ards enpl oyi ng substrates 30 provided with openings
of spetbal feregpissapphesesdrs Spém‘ 82?1@ ‘é;e'to 9(c) are views of IC cards
enpl oyi ng substrates provided with openings of special shapes,

respectively; BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional side elevation of an IC module in a first-
embodiment according to the present invention;
20 Fig. 2 is a sectional side elevation of an IC card provided with
the IC module in the first embodiment; e
Fig. 3 is a graph showing the point pressure withstand
strength of IC cards;
Fig. 4 is a view of an IC card embodying the present invention;
25 Fig. 5 is a view of an IC card embodying the present mvention;
Fig. 6 is a view of an IC card embodying the present invention;
Fig. 7 is a view of a combination of an IC chip and a base card
with a space formed therebetween filled up with an adhesive;
Figs. 8(a) to 8(c) are views of IC cards employing substrates
30 provided with openings of special shapes, respectively; '
Figs. 9(a) to 9(c) are views of IC cards employing substrates
provided with openings of special shapes, respectively;
Fig. 10 is a view of assistance in explaining the relation

between a sealing resin covering and a frame;

Fig. 11 is a sectional view of an IC module in a second
embodiment according to the present invention;

Fig. 12 is a sectional view of an IC card provided with the IC

w
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Fig. 10 is a view of assistance in explaining the relation between a
sealing resin covering and a frame; 35 Fig. 11 is a sectional viewof an IC
nmodul e in a second enbodi ment according to the present invention; Fig. 12
is a sectional view of an IC card provided with the IC 7 nodule in thé
second enbodi ment; and Fig. 13 is a gr aph showi ng nmeasured point pressure
withstand strength of 1 C cards according to the present invention. 5 BEST

MODE FOR CARBYI NG PR e e ohVENHod dritt sihdEnbodi ment Preferred enbodi ments
of the present invention w Il be described herei na{ft_er éQ\% ence to
the acconpanyi ng fdgalsrigs gran ghoying 3cdy Boﬁ}éleeﬁﬁga érr‘rl%lo ffent of

the presentg 10,5l 8NtE @Ar-dRefcebtdig totld gseséhttimv@ntam.l C nodul e 11
according to the present invention conprises a substrate 12, term nal

menber 13 forned on one surface of the substrate 12, and an IC chip 14
nount ed=on t he ot EESTWIHSE POR CARRYNGAETIPHITMEVENTRIN 14 has

term nal's 14a.connected t(c)) the termnals of the term nal menber 15 13 by
wires 15. extende@&%—@%%—% ngs 12a formed in the substrate 12. The IC
gg;lol %g ?gd the \/F’I’ejﬁén‘@tlig_e«rz]@bedﬁdemm hof Wl prapentednverdoar Wi 18 The
_ _resin cgvering. as out ward . V. |1
Tt e e gk A g G T
S ! or med Figsa lbaee ward preiegeconst MRt | present
conprising the 1.C nodule 11 . Lh ' hg. -diHet
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The IC module 11 is received in a recess 21 formed in a base
20 card 20 to construct an IC card 10 comprising the IC module 11 and
' the base card 20 (Fig. 2). The IC module 11 is bonded to a support
surface 18 formed in the base card 20 by an adhesive. An outer
groove 23 is formed in the base card 20 so as to surround the recess
91 to enable the base card 20 to yield under an external pressure
25 exerted thereon to absorb stress.

The sealing resin covering 16 is formed of a material
containing a resin component and a solid component. It is preferable
that the resin component is heat-resistant and has a high mechanical
strength. Generally, a resin containing, as a principal component, a

30 thermosetting epoxy resin is used prevalently for forming the sealing
resin covering 16. Such an epoxy resin is a bisphenol A epoxy resin,
a .bisphenol F epoxy resin, a novolac epoxy resin, or a cycloaliphatic
epoxy resin. A hardening agent, such as one of acid anhydrides
including fatty acid anhydrides, aromatic acid anhydrides and
35 chlorinated acid anhydrides, or one of modified amines including
aliphatic polyamines, alicyclic polyamines, aromatic polyamines and
polyamide-polyamines, is added to the epoxy resin. The solid




epoxy resin. A hardening agent, such as one of acid anhydrides including
fatty acid anhydrides, aromatic acid anhydrides and 35 chlorinated acid
anhydrides, or one of nodified am nes including aliphatic polyan nes
alicyclic polyam nes, aromatic pol yarni nes and polyanide-polyanines,’is
added to the epoxy resin. The solid 8 %onponent is added to the resin
conmponent to inprove the strength of the resin conponent and rel axing
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20 sheet, a polyimide sheet, a polyester sheet, a paper-base phenolic
laminated sheet or a BT resin sheet. It is preferable, in view of
flexibility and covering wires with the seahng resin, the sum of the
respective thicknesses of the substrate 12 and the terminal member
13 is 130 pm or below. The terminal member 13 are. formed by

25  subjecting a copper foil laminated to the substrate of the IC module to
photolithographic etching. The copper foil may be either a rolled
copper foil or an electrolytic copper foil. A Ni film is formed on the
copper foil by Ni-plating, and a hard or soft gold film is formed on the
Ni film by gold-plating to complete the terminal member. A silver film

- 30 may be employed instead of the gold film. :

A surface of the substrate 12 to be coated with the sealing
resin may be matte or smooth. The surface of the substrate 12 may
be provided with a frame 19 (Figs. 8(a) and 8(b)) for retaining a resin
solution on the surface of the substrate 12. Silk-screen printing is a

35 desirable, simple method of forming the frame 19. The frame is
formed of the same material as the sealing resin covering 16, such as
an epoxy resin, a.polyester resin or a resin for forming a solder resist.



resin may be matte or snooth. The surface of the substrate 12 may be
provided with a frane 19 (Figs. 8(a) and 8(b)) for retaining a resin
solution on the surface of the substrate 12. Silk-screen printing is a 35
desirable, sinple method of formng the frane 19. The franme is forned of
the same material as the sealing resin @overing 16, such as an epoxy
resin, a.polyester resin or aresin for formng a solder resist. 9
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20 holding together the substrate and the base card 1s msuﬁiaent if the
height of the frame 19 is greater than 15 pm. -
The ratio of the height of the frame to the height of the sealing
resin covering is in the range of 5/510 to 15/470, 1.e., 0.98% to
3.19%. |
25 The viscosity parameter of the resin component of the resin
solution consisting of the resin component and the solid component
may properly be determined instead of finishing the surface of the
substrate 12 in a matte surface or forming the frame on the substrate
to prevent the resin solution from flowing. = In view of forming the
30 sealing resin covering 16 in appropriate shape and avoiding the
formation of voids in the sealing resin covering 16, a preferable
viscosity of the resin compohent is in the range of 50 to 70 Pa-s at

25°C.

When the sealing resin covering 16 is formed by using a resin

35  solution containing an inorganic filler or rubber as a solid component,
and a high-strength resin, and thickness of the sealing resin covering

16 is adjusted by grinding, it is possible that an inhomogeneous layer



formation of voids in the sealing resin covering 16, a preferable
viscosity of the resin conponent is in the range of 50 to 70 Pass at 25C
When the sealing resin covering 16 is fornmed by using a resin 35 solution
containing an inorganic filler or rubber as a solid conmponent, and a

hi gh-strength resin, 'and thickness of tlive sealing resin covering 16 is
adj usted by grinding, it is possible that an inhonbgeneous |ayer 10
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ceramic, carbon fibers or a liquid crystalline polymer or ametal. The
20 sealing resin covering formed by the former method has a strength
insufficient to withstand external pressure, such as point pressure,
that might be exerted thereon, has a low effect on protecting the IC
chip 14 -and hence cannot be used for purposes in which reliability is
essential. Although the protective effect of the frame of the sealing
25 resin covering formed by the latter method is effective and reliable, a
process of forming the frame is complicated and the frame increases

the cost.
The present invention uses the resin solution containing the
resin component and the solid component, such as a filler, for forming
30 the sealing resin covering 16, and adjusts the composition of a near-
surface layer of the sealing resin covering 16 by the agency of gravity
so that the weight ratio of the resin component to the solid component
in the near-surface layer is in the range of 90:10 to 100:0. Thus, the
filler content of the near-surface layer of the sealing resin covering 16
35 is reduced to reduce the amount of the solid component, such as a
filler, which causes cracks. Therefore, cracking of the sealing resin
covering 16 by external pressure exerted on the sealing resin covering



30 the sealing resin covering 16, and adjusts the conposition of a near
surface | ayer of the sealing resin covering 16 by the agency of gravity so
that the weight ratio of the resin conponent to the solid conponent in the
near-surface layer is in the range of 90:10 to 100:0. Thus, the filler
content of the near-surface |layer of tHe sealing resin covering 16 35 is
reduced to reduce the anmount of the solid conponent, such as a filler,
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Covering 16 has AVEEROHyL ReRUFR ERaht Ot e REP e SRR AERL DL
20 1400 kgf/mm? or above and a bending strength of 11 kgf/mm?* or
above (JIS K6911), the sealing resin covering 16 is highly effective in
protecting the IC chip. If the sealing resin covering 16 has a strength
below 11 kgf/mm?, the sealing resin covering 16 is able to secure
protective effect against external pressure, such as poiit pressure,
25  however, the strength is insufficient. When the sealing resin covering
16 has a strength above 11 kgf/mm?, particularly, when the surface
of the sealing resin covering 16 is coated with a resin, the sealing resin
covering 16 has a strength sufficient to withstand external pressure.
It is preferable that at least a central part of the sealing l’CSiI'l
30 covering 16 of the IC module 11 is in direct contact with the base card
20. A space between at least a central part of the sealing resin
covering 16 and the base card 20 may be filled up with a packing
material 25 (Fig. 7). Preferably, the packing material 25 filling up the
space between at least the central part of the sealing resin covering 16
35 and the base card 20 is an adhesive capable of bonding together the
sealing resin covering 16 and the base card 20.
The adhesive 25 bonding together the central part of the



It is preferable that at |east a central part of the sealing resin 30
covering 16 of the I1C nodule 11 is in direct contact with the base card
20. A space between at |least a central part of the sealing resin covering
16 and the base card 20 may be filled up with a packing material 25 (Fig.
7). Preferably, the packing material 232filling up the space between at
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20 connected to the base card 20 by the filling material 25, external force

applied to the IC module is distributed in the contact area. Therefore,

the sealing resin covering 16 cannot easily be cracked even if the

external force is point pressure. If the IC module 11 is sunken

greatly by point pressure and a gap is formed between the IC module

25 11 and the base card 20, stress is concentrated between the sealing

resin covering 16 and the base card 20 and the surface layer of the

sealing resin covering 16 tends to come off. The reliability of such a
structure is inferior.

A circuit formed on the IC chip 14, particularly, a central art of

30 the IC chip 14, is susceptible to external pressure, such as point

- pressure. Pressure distributing effect is available when at least a

central part of the sealing resin covering 16 of the IC module 11 is

connected to the base card 20. The reduction of the strength of the

sealing resin part 16 due to pressure propagation or the sinking of the

35 ICmodule 11 is significant when the substrate 12 of the IC module 11

is a flexible tape, and the stress is relatively high even if the substrate

12 has a high strength. Therefore, the sealing resin covering 10 is



structure is inferior. Acircuit formed on the IC chip 14, particularly, a
central art of 30 the IC chip 14, is susceptible to external pressure,
such as point pressure. Pressure distributing effect is avail abl e when at
| east a central part of the sealing resin covering 16 of the IC nodule 11
is connected to the base card 20. ThelBeduction of the strength of the
sealing resin part 16 due to pressure propagation or the sinking of the 35
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20 Such an adhesive is determined selectively, taking into consideration
of the materials forming the sealing resin covering 16 and the base
card 20. The packing material 25 may be any suitable one of acrylic
adhesives, urethane adhesives, silicone adhesives, epoxy adhesives,
rubber adhesives, ultraviolet curable adhesives, emulsion adhesives

25 and the like. In view of rigidity after hardening, cyanoacrylate
adhesive is a desirable material. Cyanoacrylate adhesives are able to
adhere firmly to the sealing resin covering 16 and the base card 20
and are capable of preventing the IC module 11 from sepai‘atjng from
‘the base card 20. As the packing material 25, a slow-setting

30 adhesive is more preferable than a quick-setting adhesive in respect of
facility in handling.

As mentioned aboile, the terminals of the terminal member 13
arranged on the substrate 12 are connected electrically to the IC chip
14 by the wires 15. As shown in Figs. 8(a) to 8(c), the openings 12a

35 ofthe substrate 12 corresponding to the shapes of the terminals of the
terminal member 13 to which terminals 14a formed on the IC chip 14
are connected by the wires 15 as viewed from the side of the IC chip



adhere firmy to the sealing resin covering 16 and the base card 20 and
are capabl e of preventing the IC nodule 11 from separating from the base
card 20. As the packing material 25, a slowsetting 30 adhesive is nore
preferable than a quick-setting adhesive in respect of facility in
handl i ng. As nentioned above, the ternildals of the term nal nmenber 13
arranged on the substrate 12 are connected electrically to the I1C chip 14
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wires 15 i godgpgaedsabneanide bhave Areatibelkoessiscosity because bubbles

formed in the resin solution when the resin solution is applied to the

20 IC chip 14 cannot be removed if the resin solution has a high

viscosity), and the sealing resin covering 16 is formed in uneven

thickness. When the terminals of the terminal member 13 are

connected to the IC chip 14 by wire bonding, problem arises m

covering the wires 15. As shown in Figs. 8(a), 8(b), 9(a) and 9(b}, the

25  height of loops of the wires 15 is dependent on the size and thickness

of the IC chip, the positional relation between the terminals 14a of the

IC chip 14 and the terminals of the terminal member 13 of the

substrate 12, and the shape of the loops of the wires 15. However,

different IC chips for -different uses have different sizes and

30 thicknesses, respectively. Therefore, different substrates 12 must be

- fabricated respectively for different IC chips 14 to extend the wires 15

in loops of a low height so that the wires 15 can satisfactorily be
covered.

According to the present invention, the plurality of openings

35 12a are formed in the substrate 12 in rectangular, elliptic or sectorial

shapes radially extending about the center axis of the IC module 11 as

shown in Figs. 8(a), 8(b) and 9(a). Therefore, the wires 15 can be



of the I1C chip, the positional relation between the term nals 14a of the
IC chip 14 and the ternminals of the termnal menber 13 of the substrate
12, and the shape of the |oops of the wires 15. However, different IC
chips for different uses have different sizes and 30 thicknesses,
respectively. Therefore, different subdbrates 12 nust be fabricated
respectively for different 1C chips 14 to extend the wires 15 in | oops of
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of different sizagindihhd fendOUn@l HeNBYHEE WhAES JISUHNOLVRXBORPEAL SI de
the sealing resin covering 16 can stabfy be fabricated.. Part] CL1| rly,
when the. opetiomgdy 1 dstermanedider rlst €S akd qfoﬁ%éf‘d‘epﬁ $izeoc e i Qa shape,

the same %%’F*Ml@t 1 ]ikﬁaﬁﬁ@r RErdss 98 it copiedl beisiel bhei §dgirgntresi@ chi ps
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in Figs. 9 (a) a%}hen( H)xé openings 12a of the substrate 12 are formed in a
20 rectangular or elliptic shape and are arranged with their length
extended in parallel to the long and the short side of the substrate 12,
respectively, the wires 15 can properly boned to the terminals 14a of
_different IC chips 14 differing from each other in the arrangement of
the terminals 14a as shown in Figs. 9(a) and 9(b).
25 All the wires 15 may be extended in a direction inclined at an
angle of 20° to a printing direction to reduce load that may be exerted
by the resin solution on the wires ‘15 when coating the plurality of
wires 15 connecting the terminals 14a of the IC chip 14 to the
‘terminals of the terminal member 13 with the sealing resin by screen
30 printing. :
Methods of fabricating the IC module and the IC card will be
described hereinafter.
Referring to Figs. 1 and 2, the flexible substrate 12 of a
glass-epoxy sheet, a polyimide sheet, a polyester sheet, a paper-base
35 phenolic laminated sheet or a BT resin sheet for {forining the IC
module is prepared. The terminal member 13 is formed on one of the
surfaces of the substrate 12, and the IC chip 14 is mounted on the




25 Al the wires 15 may be extended in a direction inclined at an angle of
20 to a printing direction to reduce |oad that may be exerted by the resin
solution on the wires '15 when coating the plurality of wres 15

- connecting the termnals 14a of the IC chip 14 to the termnals of the
term nal menber 13 with the sealing redion by screen 30 printing. Methods
of fabricating the I1C nodule and the I1C card will be described
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in the range of 90:10 to 100:0 is formed. -
Usually, the five terminals 14a of the IC chip 14 are used when
20  the IC chip 14 is used for forming the IC card 10. - It is preferable that
the terminals 14a are formed so that the plurality wires 15 electrically
connecting the terminals of the terminal member 13 of the substrate
12 to the terminals 14a of the IC chip 14 extend substantially in the
same direction. When applying the resin solution to the substrate 12
25 by screen printing, the resin solution i$ spread in the direction in
which the wires 15 are extended to prevent trapping bubbles in the
resin solution and breaking the wires 15.
The resin solution must have a certain viscosity to enable the
sealing resin covering 16 to maintain its shape and to relax stress.
30 Therefore, the resin solution is spread in the direction in which the
wires 15 are extended by screen printing to reduce load on the wires
15. When the resin solution is spread in a direction pemendicular to
the wires 15, load on the wires 15 increases to a maximum and the
wires 15 may possibly be broken.
When the resin solution is spread in the direction in which the
wires 15 are extended, load on the wires 15 decreases to a minimum
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and the wires 15 may rarely be broken.



sanme direction. Wien applying the resin solution to the substrate 12 25 by
screen printing, the resin solution is spread in the direction in which
the wires 15 are extended to prevent trapping bubbles in the resin
solution and breaking the wires 15. The resin solution nust have a certain
viscosity to enable the sealing resinlGovering 16 to maintain its shape
and to relax stress. 30 Therefore, the resin solution is spread in the
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of the seal 1
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11 is thus fabricated by t f or egoil rocesses. dule 11 is
pl aced in twaaldugknoss.of T SBHEFe eﬁgFg cag, ﬁn’@ﬁdse Boﬁo%fgi’l"tg tf¥suppor t
surface of ddveriastneaed B ynanaadhgeier tas well as the sealing resin
covering 16 formed by screen printing.
20 The IC module 11 is thus fabricated by the foregoing processes.
The IC module 11 is placed in the recess 21 of the base card 20, and is
bonded to the support surface of the base card 20 by an adhesive to
complete the IC card 10.
Functions and effects of the IC Cald 10 and the IC module 11
25 of the present invention will be described with reference to Fig. 3.
The strength of the IC module to withstand external pressure, such as
point pressure, is far higher than that of the conventional IC module.
Such a high strength can be ensured because the solid
component content of the surface layer of the sealing resin covering
30 16 is small and hence the sealing resin covering 16 hardly cracks.
Since the base card 20 is provided with the outer groove 23, stress is
concentrated on the portion of the base card 20 provided with the
outer groove 23 when the base card 20 is bent, so that stress induced
in the sealing resin covering 16 of the IC module 11 can be reduced.
35 Therefore, the IC card 20 has a high physical strength to withstand
point pressure and the like, and a high bending strength.
Other embodiments of the present invention will be described



conplete the IC card 10. Functions and effects of the IC card 10 and the IC
nodul e 11 25 of the present invention will be described with reference to
Fig. 3. The strength of the IC nodule to withstand external pressure, such
as point pressure, is far higher than that of the conventional |C nodule.
Such a high strength can be ensured becduse the solid conmponent content of
the surface |layer of the sealing resin covering 30 16 is snmall and hence

t he seal i nghegsihafieeveithnefdienkartdl Diger aakss. Since the base card 20 is
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in Figs. 1 a desighyted iyhthe saste veferancotharheionrs ask thardbsceptand are

-~—t he sane in.;0t]| : e the first 5—-enbodi nent shown in Figs. 1 to 3.
In Figs. 4r}tl‘6élgt8f8é§?% ﬁlﬁggg’r corresponding to those of the first

enbodi nent shown RefeFiigg. to thig3 4ar@ desliggatesinbycavieeingants r bfasr ence
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, a sealing resin covering as a semelliptic section, and a base

card 20 is prsvtigndl whapeasubstantially sorrespmswlingnial thatpé thabsaadhg al |y

corr espondil%gﬁggzim&flé.herﬁeailéc@.gs 2 eSHNHGOUSALNGaPE- 20 hﬁagei?ﬁ\ 21 of

t he base car has depth increasing in steps and the. surface t he
recess 21 HBSTGRPE @H&Eep@a{lﬁl Hel S .CeTﬁg§h?H’§C§%%tQilohél§ SeRFe? b8 t he

recess 21 cprtespPds. ThusUta! sdtichdlysHapd bRihOteddi® 3eALIHRGSPRREIS
covering 16. The difference (Ié’(n degt . bet ween thg].gpei pheral step 2 |la and
the ceh?r alSuhandally to that) elthe HURYSIHEOVEERIE 19 resin covering 16

formed by spreadiTige dieree®icnin depti iuwieas ehe poiiphicrpbite®n2 laa bhidckness
greater th t hat, o peri pher art. Therefore, if the recess 21 of
the card b Cfélqrgj ?%H“régcilﬁ aél??ﬁﬁtfajoq Hi®pt h, the gap between the sealing
resin covering The sealing resin covering 16 formed by spreading the resin
| solution has a central part of a thickness greater than that of a
20 peripheral part. Therefore, if the recess 21 of the card base 20 is
formed in a uniform depth, the gap between the sealing resin covering
16 and the base card 20 increases from the central part toward the
peripheral part of the sealing resin covering 16, and strength to
withstand external pressure, such as point pressure, is reduced.
25 The gap between the sealing resin covering 16 and the base card 20
can be narrowed when the plurality of steps 21a, 21b and 21c are
formed so that the difference in depth between the steps 21a and 21c
is at least 100 pm to secure a high strength to withstand load, such as
diagonal external force. Although it is preferable to form the sealing
30 resin covering 16 and the recess 21 of the card base 20 in the same
shape, it is impossible to form the sealing resin covering 16 by a
method using printing or a method using a dispenser so that the
shape of the sealing resin covering 16 coincides perfectly with that of -
the recess 21. Therefore, some clearances must be formed between
portions of the sealing resin covering 16 and the corresponding
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portions of the recess 21.
As shown in Figs. 5 and 6, a sealing resin covering 16 may be



16 and the base card 20 increases fromthe central part toward the

peri pheral part of the sealing resin covering 16, and strength to

wi thstand external pressure, such as point pressure, is reduced. 25 The gap
bet ween the sealing resin covering 16 and the base card 20 can be narrowed
when the plurality of steps 2la, 21b anb 21c are formed so that the
difference in depth between the steps 2la and 21c is at least 100 pmto
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ef fective wiserurvesl bagn @atvdazbcorcenshape (eemcaveb éﬂdﬂ&)e Singgghe | C

modul e 11 proyi ded wet h3 8t ehSiRAES ste b &egém && 1830f iige cur ved

in an out vvar@yco’ﬁcave s apenEconcave bendi n ce t outer groove 23
is on tlike obaetr: cArde 20% suppostipgotine sigr fra@éufs b, fqr@ew Biadde dar acho

suppor ti ng dIP(i’HEGIClﬁaodﬁ’lreC?l'x%héha@ieebé&: ekd @h)ﬁ@cédtg’e@&d e 1C

nodul e 11 e base card 20 is subjected to concave bending. Al though
it is desi r%ﬂ@a‘ff‘o beRfS stress rel axi ng groove simlar to the outer
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ache &eagulteelvgl covein the SGt ccle 8Bplogltg RS urface on which the
20 IC module 11 is attached to achieve stress relaxation in concave

bending as well as in convex bending, such a stress relaxing groove is
not desirable because the stress relaxing groove will spoil the
appearance of the IC card. Therefore, a stress relaxing groove 22 is
formed in the base card 20 so as to surround the recess 21 to prevent
25 the breakage of the IC chip 14 or the wires 15 covered by a central
part of the sealing resin covering 16 by intentionally makmng a
peripheral part of the sealing resin covering 16 corresponding to the
stress relaxing groove 22. The depth of the stress relaxing groove 22
to make the stress relaxing groove 22 effective is 1/4 of the maximum
30 depth of the recess 21 or above.
Examples
Example 1
A 110 pum thick substrate 12 was prepared by bonding an 18
pum thick electrolytic copper foil to one surface of a 70 pm tlhick
35 glass-epoxy substrate by a 20 pm thick adhesive layer, coating both
the surfaces of the substrate with 1.9 pum thick Ni films by plating,
coating the surfaces of both the Ni films with 0.1 pun Au {ilms by



bending as well as in convex bending, such a stress relaxing groove is not
desirabl e because the stress relaxing groove wll spoil the appearance of
the IC card. Therefore, a stress relaxing groove 22 is forned in the base
~card 20 so as to surround the recess 21 to prevent 25 the breakage of the
| C chip 14 or the wires 15 covered by &&entral part of the sealing resin
covering 16 by intentionally making a peripheral part of the sealing resin

covering 16,cQihespendhRdit@al BEmAHiLBs9. 3 ehaxivide dhpevsd 23oldEnecdigpt h of
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was fornmed. The sealing resin, covering had an efastic modul us of 1560
kgf / me SandStaeBsREPrhd0 Mg /Biengt h of 16 kgf/m2. It was found through the

observation of the wusffoaadothidhegh SEal obgeragiich csiVeie isigfd€e diatheany
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only of theaheesifacenpotientsealing resin covering 16 and the surface of the
sealing resin covering 16 is formed only of the resin component.

20 A recess 21 of 620 um in depth, a support surface 18 at a
depth of 110 um and an outer groove 23 of 450 pm in depth were
formed by a spot facing in a surface of a card base 20 formed by
punching a PVC sheet. The IC module 11 was placed m the recess
21 of the base card 20 and was bonded to the base card 20 by

25 cyanoacrylate  (SHIKOMETTO 77 commercially available from
HENKERU), i.e., an adhesive, to hold the IC module 11 fixedly in the
recess 21. Thus, an IC card 10 was completed.

The IC card 10 was placed on a steel plate, and the IC card 10
was subjected to a point pressure withstand strength test, in which a

30 11 mm diameter steel ball placed on a central part of the IC module
11 was lowered at a rate of 1 mm/min and the operation of the IC
module 11 was evaluated. The IC module did not malfunction until
the load on the IC card 10 reached 18 kgf.

Example 2

35 An IC card 10 in Example 2 was fabricated by the foregoing
processes and by using the same components as those of the IC card
in Example 1. A space formed between the sealmg resin covermg 16



20 A recess 21 of 620 I.umin depth, a support surface 18 at a depth of
110. m-and an outer groove 23 of 450 tumin depth were fornmed by a spot
facing in a surface of a card base 20 formed by punching a PVC sheet. The
| C nodul e 11 was placed in the recess 21 of the base card 20 and was
bonded to the base card 20 by 25 cyanoadryl ate (SH KOVETTO 77 commercially
avail able from HENKERU), i.e., an adhesive, to hold the IC nodule 11
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20 Comparative Examples
Comparative example 1
An IC module was fabricated in a thickness of 700 um by the
same method as that by which the IC card in Example 1 was
fabricated, and a sealing resin covering 16 included in the IC module
25 was ground to finish the IC module 11 m a thickness of 600 um and
the surface of the séaling resin covering 16 was observed. Both the
resin component and the solid component appeared in the surface of
the sealing resin covering 16, and an area occupied by the solid
component was greater than that occupied by the resin component.
30 An IC card 10 was formed by mounting the IC module 11ona
‘base card 20, and the IC card 10 was subjected to a point pressure
withstand strength test. The IC module malfunctioned when point
pressure was increased to 7 kgf. |
Comparative example 2
An IC module 11 was made by forming a sealing resin covering
16 by transfer molding on the same substrate 12 as that employed in
Example 1. An IC card 10 was fabricated by mounting the IC module
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properly. 20 Conparative Exanples Conparative exanple 1 An |IC nodul e was
fabricated in a thickness of 700 }.umby the sane nethod as that by which
the IC card in Exanple 1 was fabricated, and a sealing resin covering 16
included in the IC nodule 25 was ground to finish the IC nodule 11 in a

thi ckness of 600 jn n and the surface28f the sealing resin covering 16 was
observed. Both the resin conponent and the solid conponent appeared in the
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econd - embas A e L B ovi dad wi th 4 cantact 1C module 101
provi dB5wi th ext éigall kt &3 m rﬁﬂ%lqr@lb\éle%rﬂfe@?f’ed?‘t Sarfen n&C§0BA an

embodiment. The IC card is provided with a contact IC module 101

provide with external terminals to be connected to the terminals of an

external processing device. Terminals of the terminal member 111

are formed by patterning a conductive layer consisting of a 35 pm

20  thick copper foil, a nickel film of 1.0 um or above formed by plating

on the copper foil, and a gold film of 0.3 yun or above in thickness

formed by plating on the nickel film. A substrate 113 of, for example,

120 pm in thickness of an insulating material, such as a glass-epoxy

sheet, provided with through holes for bonding wires 1s bonded to the

25 back surfaces of the terminals of the terminal member 111 by an

adhesive layer 112 of, for example 19 um in thickness. An IC chip

114 of, for example, 250 um in thickness is bonded to a central part of

the substrate 113 by an adhesive layer 112’ of, for example, 20 um in

thickness. Parts of the back surfaces of the terminals of the terminal

30 member 111 exposed in the through holes of the substrate 113 are

connected to the IC chip 114 by bonding wires 115. The IC chip 114

and the bonding wires 115 are sealed entirely in and protected by a
sealing resin covering 116 containing an epoxy resin.

Fig. 12 is a sectional view of an [C card employing the foregoing

35 IC module. The IC card has the IC module 101 and a base card 102

provided with a recess 103 for receiving the IC module 101 therem.

The base card 102 is a four—layef laminated structure consisting of



external processing device. Termnals of the term nal nenber 111 are
formed by patterning a conductive |ayer consisting of a 35 }um 20 thick
copper foil, a nickel filmof 1.0 1. mor above formed by plating on the
copper foil, and a gold filmof 0.3 }. n or above in thickness forned by
plating on the nickel film A substraté&3113 of, for exanple, 120 tnz in

t hi ckness of an insulating material, such as a gl ass-epoxy sheet, provided
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20 roughness) of, for example, about 28000 A to prevent the flow of the
sealing resin. -

Through holes for bonding wires are formed in the substrate

113 at desired positions, the terminal member 111 is bonded to the

substrate 113 by hot pressing using an adhesive layer 112. A resist

25 film is firmed on the terminal member 111, and the terminal member

111 is subjected to a photolithographic etching process to pattern the

terminal member 111 in the terminals. The surfaces of the terminals

of the terminal member 111 are coated with a plated film. A sealing

frame, not shown, for damming the sealing resin is formed by a 25 pm

30 thick solder resist film on a surface of the substrate 113 opposite to

that on which the terminal member 111 is formed. If the frame is

excessively wide, the area of a part of the surface of the substrate 113

to be bonded to the base card is excessively small and the substrate

113 is bonded to the base card by an insufficient bonding strength.

35  Therefore, it is preferable that the height of the frame is in the range of

5to 15 um. The IC chip 114 is bonded to the substrate 113, the IC

chip 114 is connected electrically to the back surfaces of the terminals



pol yester, polyimde or bismaleimde-triazine resin filmis used as the
substrate 113 of the I C nodule. The surface of the substrate 113 may be
roughened in a surface roughness (center |ine average 20 roughness) of, for
exanpl e, about 28000 A to prevent the flow of the sealing resin. Through
hol es for bonding wires are formed in £He substrate 113 at desired
positions, the termnal member 111 is bonded to the substrate 113 by hot
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20 rotor No. 7 of a viscometer B8H. The sealing resin contaming an

- epoxy resin can be prepared' by, for example, adding 0.5% defoaming

agent, i.e., a surface active agent, to a phenolic epoxy resin containing

a modified amine hardener. A preferable thixotropy adjusting agent

for adjusting viscosity and thixotropy index is fine silica powder or

25  organic amide.

Bubbles fémajnjng in the sealing resin tablet are removed by a
defoaming process, and the sealing resin tablet is heated, for example,
at 80°C for 12 min, at 120°C for 12 min and at 150°C for 120 min by a
curing process to form the sealing resin covering by hardening the

30 sealing resin tablet. If necessary, the thickness of the sealing resin
tablet is adjusted by grinding. A plurality of such IC modules are
formed on the substrate, and the substrate is cut by a punch press
into individual IC modules of a predetermined size.

The sealing resin for forming the IC module has an appropriate
viscosity and does not run out of a predetermined place when sealing
the IC chip in the sealing resin. The possibility of nducing the
breakage of the IC chip by a force exerted on the sealing resin covering

w
i



specified rotating speed. For exanple, thixotropy index is defined by the
ratio of a viscosity when a substance is stirred at 5 rpmto a viscosity
when the sane substance is stirred at 50 rpm Viscosity and thixotropy

i ndex can be measured by using, for exanple, the 20 rotor No. 7 of a

Vi sconmeter B8H. The sealing resin contasning an epoxy resin can be
prepared by, for exanple addi ng 0. 5% defoam ng agent, i.e., a surface

active agent,,t @*&%@8‘ bg;‘ BRANKT g% e @At diNdcoferMdi {6 efapmine

har dener. A pre era I'e thi otropy adj usting~agent for. adjusting viscosity
and t hi xotrbpibbdwem Bof reiaadn [indheplaaritanast Sealsng fgaigy @O‘a@ﬁlé& Bubbl es
remaining in the ge hﬂg resin tablet are renmoved by a defoam ng process,
and the sealing resin-tablet is heated, for exanple, at 80C for 12 mn, at
120C for 12 min ahd exampbeof eén 10omeidwl eynaacqmduawg:epw@eélée B eFBRM t he

seal i ng s esj, .ﬁ, e{ vﬁ!l@btéydr%@ ﬁ%asggld‘pe 30 sealing resin tablet. If

necessary ness ealing resin tablet is adjusted by
grinding. A pl ura‘ﬁl?lt@/um thighcorpen il &y KWranngeR deamgpat REBABEtYat e, and
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seali-ng frane 0 resi st orne on a surface of
the subst r anendppowasconsadied darthgdée ehimby dlondiegrsifbnal  menber is

formed. The seal i {C afBp afiPhd BEXRBAS kife P8 RbYered with a sealing
resin prepared by adding 0.5% defoaming agent, i.e., a surface active

20 agent, to a phenolic epoxy resin containing a modified amine
hardener, and printed in a sealing resin tablet by a screen printing
process at a room temperature. Fine silica powder or organic amide
was used as a thixotropy adjusting agent for adjusting viscosity and
thixotropy index.

25 | The sealing resin tablet was defoamed by a defoaming process.
The sealing resin tablet was heated at 80°C for 12 min, at 120°C for 12
min and at 150°C for 120 min by a curing process to form a sealing
resin covering by hardening the sealing resin tablet. A plurality of
such IC modules thus formed on the substrate were cut by a punch

30 press into individual contact IC modules of a predetermined size.

The viscosities and thixotropy indices of the sealing resms
having different values of silica powder content and containing
different thixotropy adjusting agents in different values of thixotropy
adjusting agent content, and forming the sealing resin coverings of -

35 the thus fabricated IC modules are tabulated in Table 1. In Table 1,
the thixotropy index is the ratio of a viscosity when the sealing resin 1s
stirred at 5 rpm to a viscosity when the same sealing resin is stirred at



15 dam An I C chip of about 250 ~Lrn in thickness was bonded by an
adhesive layer to a central part of the substrate, and then the term nal
menber was connected to the I C chip by bonding wires. The I C chip and the
bonding wires were covered with a sealing resin prepared by adding 0.5%
def oam ng agent, i.e., a surface activet 20 agent, to a phenolic epoxy
resin containing a nodified am ne hardener, and printed in a sealing resin
tabl et by qy§§hﬁ§n printing process at a roomtenperature. Fine silica
powder or orgahic am de was used as a thixotropy adjustjng agent for
adj ust i ng vi scositlye @mgounti fbbrdpiles fuaamed The the a1Ga4ge 8671 A48l et was
def oamed by,3qdef RMRY AT AsSRalinthecspakiieg pasind ablelcurass heated at
80C for 12 mn, at 120C for 12 nd at 150C for 120 n by.a curing
orocess to dusvadseRnPrignonsdiol REvees g HFTHE HoAhR GCaRBESERIT NS esi n
tabl et. sA plumahidy &fcordlich t& mduileset hiusld asyeenon ©he Nobstrate were
cut by a punch . 30 press. i To individ Il _contact .1 C nodul ﬁ of a
pr edet er m fd@CEICALY DEABLISS 6@@?@@62@ @ﬁ%ﬁ&r}g}lﬂf‘mﬁéﬁﬂ 6FRREeal i ng
(rjefs:c ns havam@ﬂaw beiRNSecMphgiessiAfwab |e§v@ﬁtlj@l?ﬂd@f cdidmgfems ﬂa@?\xﬂoﬁ@taﬂmi ng
ifferent thixotr adj ustin ents j.n.di rent val ues of—thi xotropy
adj usting éﬁ@*ﬁnb@§¥§ﬁg$ﬂgﬁﬁl’o?%ﬁﬁﬁsﬁh§ﬂ¥a@fYng resin coverings of 35 the
- thus fabricated I C nodules are tabulated in Table 1. In Table 1, the
t hi xot index is the ratio of a.viscosity when the sealing resinis
stirre 8pngﬂﬂ§ﬁrtn a-viscosity when-the saﬁe sealtng—+restn ?s sti++red at
26 50 rpm., Lhe anmounrby,o0fchubbl es contai ned i nsdvhe sealing resin arld nodes
of flow pof the sealilng nesin after printing and curing were observed. The
anount of SHGBBTEY cant-ailnedH-n—the—sealngresin—was5-evatwated—adcor di ng

to the thmessgyade gyskem£OnoNOne, :  Biliecpavwded | y per mi $sgdpiceanadount, X :
Practi cal Icl i nper m gsi blle amount). The flow of the sealing resin was
eval uat FRIRY- o tthe—two—grade—system(O—Satisflactgry—1x—
Unsat i sf|aetasiny)esi 20 | Babl @21 BRI | 67 r8&2i p8B0PE 0RO M40 | 92Si|182cd Powder )
Thi xotropy, None ,None Nomg ,Si | Lea, gowder | QEORNLLC| A (080 [adisYSiAN S, BHL er i al
Amount of bubbles CD Q Q O 4 - > > > O > »
Flow of sealing > O O N Q O @ @ O C O C
resin (as printed)
Flow of sealing > > OlorTolC o C] oMol 0

resin (as cured) - ‘ I

¥1--At 25°C

It is known from Table 1 that the run of the sealing resin out of

a predetermined place can be suppressed and trapping of bubbles in
15 the sealing resin can be prevented by properly controlling the viscosity
and the thixotropy index of the sealing resin.

As shown in Fig. 13, the mean point pressure withstand
strength of IC cards employing the IC modules of the present
invention is as high as 12 kgf, whereas the mean point pressure

20 withstand strength of conventional IC cards is only 6 kgf, which
proved that the present invention is effective in preventing the
breakage of IC chips.

The present invention is not limited in its practical application
to the foregoing specific embodiments. For example, the IC card may

25 be of either a contact type or a noncontact type, and hence the IC
module may be of either a contact type or a noncontact type. Thé



Viscosity (Pa-Si) ::1 5.5 12 52 67 82 85 116 138 1 180 52 82 61 Ti uxotropN
index :11.51.41.21 1.351.41 1.54 1.65 2.06 2.20 1.26 1.76 2.15 Anmount
of bubbles IJ Flow of sealing i res n (as printed) ~r > a UG Flow of
sealing 1 resin (as cured) X1At 25C It is known from Table 1 that the run
of the sealing resin out of a predeter2iined place can be suppressed and
trappi ng of bubbles in 15 the sealing resin can be prevented by properly

controlli “91115:5‘%1%%5588' e BEGLENGS (EXQRADPYNE 1Qf alle 1§@aISUHQiCEeS| n.
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enbodi nents.. For exanple, the IC card-may 25 be of either a contact type
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i nduci ng t hmdthedkage of the I C chip when an external force is exerted
thereon, the I1C nodule, the IC card and the IC card fabricating



met hod. 28 CLAIMS 1. An IC nodul e conprising: a substrate; a term nal
menber; 5 an I C chip; connecting nenbers connecting the term nal nenber to
‘the [1C chip; and a sealing resin covering for covering the IC chip and the
connecting nmenbers; 10 wherein the sealing resin covering is fornmed of a
sealing resin containing a resin conpdent and a solid conponent, the
weight ratio of the resin conponent to the solid conponent in a
near-surfaqg%AﬁMgg of the sealing resin covering is in the range of 90:10
to 100:0, and a surface | ayer of the sealing resin covering consists of
the resin 15 conponeht Qﬂ@oﬁh@€§8pﬂﬂlﬁ%ﬁbonent occupyi ng an area snall er
than that occupipg,B¥be resin component. 2. The I C npodule according to
claim1l1, wherein the re5|n co nent contained in the sealing resin
covering 20 has dant@nadal l'us of 1400 kgf/mmez or above and a bendi ng
strengty of 11 kgi{ roRhep; above 3. The I C nodul e accordlng to claim1,

wherein the weight ratio of thE resin cog}%;g&?f;t toth % com ent 25
in the near-surf&@é‘m% BICRRETS £9P1G 1 Pe: E%‘GBP? gnﬁeén 6b:'8, the
sur face Iayercm ;e sealing resin covering contains only the resi n

comonent T TR FR P A EDR 0K ) e

f or med on the sufstf réstn covering. 5.
The | C nodebersctorgimegnbors;l ai m 1, wherein the ratio of the height of the

e T e R o
HAS BEEN REBItAtEEﬂgzgl esin component and a sohd component the weight ratio
of the resin component to the solid component in a near-surface layer
. of the sealing resin covering is in the range of 90:10 to 100:0, and a
surface layer of the sealing resin covering consists of the resin
15 component and the solid component occupying an area smaller than
that occupied by the resin component.

2. The IC module aCCOI‘djng to claim 1, wherein
the resin component contained in the sealing resin covering
20 has an elastic modulus of 1400 kgf/mm? or above and a bending
strength of 11 kgf/mm? or above.

3. The IC module acbording to claim 1, wherein
the weight ratio of the resin component to the solid component
25 in the near-surface layer of the sealing resin covering is 100:0, and
the surface layer of the sealing resin covering contains only the resin

component.

4. The IC module according to claim 1, wherem
30 a frame is formed on the substrate so as to surround the

sealing resin covering.

5. The IC module according to claim 1, wherein
the ratio of the height of the frame to the height of the sealing
35 - resin covering is in the range of 0.98% to 3.19%.

6. The IC module according to claim 1, wherein

THIS SHEET HAS BEEN
REPLACED




t he sum of thicknesses of the substrate and the termnal nenber is 130 um
or below. 7. An IC nodule conprising: 5 a substrate; an IC chip; and a '
sealing resin covering for covering the IC Chlp wherein the sealing resin
covering is formed by hardening a sealing resin containing an epoxy resin,
and having a viscosity in the 10 rang29of 50 to 90 Pa-s at 25C and a '
thixotropy index in the range of 1.2 to 1.6. 8. The IC nodule according to

claim 7, V\/g[ﬂ it Bfeﬂ%%géneggeé eFitAchash@ritcsad the Léhﬁﬁ'ﬁdﬁﬁ@ﬁﬂ)@f i0 to 70
Pa-s at 5 and I xotropy index in the range of 1.2 to 1.4. 9. The

| C nodul e ab¥de@n v Redowt ai m 7, wherein the sealing re5| n as har dened has
an el astic nodul us of 1400 kgf/nmz or above and a bending strength of 11
kgf / mme or above._ 20 1 An | C card. cor;rrprl sing: an I C nodul e conpri sing:
a substrate, a térniHalCrg ¢ COPRPEAINRC chi p, connecting menbers
connectgng the tergipsirafemer to the IC chip, and a sealing resin
covering for coverlkl%jI hhe IC chi-p and the connecting nenbers, 30 the
seal i ng resin cof®@rin§ H%vl% formed of a sealing resin containing a resin
conmponent and a ﬁoéeedﬂig)mgﬁi&mvcﬁrhefom(gﬂeﬁﬂoaﬂm)lc@jhiphe resin conponent

cover i ng.bei ng | e dhges it Fehe” FiveiEds Brmtlh ORI FESRT of (e
seal i ng readeahng}msungonoammglamepbxyhresmegmi 3151vu:rmgnanvnsnt>sm3ndntthe solid
compontit ; TRUERN I A AT rach Wit BBk BE RIS utpbIRgRERL" ¢

nmodul e THI182$bIEE5. HAS BEEN REPLACED 30

8. The IC module according to claim 7, wherem
the sealing resin has a viscosity in the range of 50 to 70 Pa's at
15 25°C and a thixotropy index in the range of 1.2 to 1.4.

9. The IC module according to claim 7, wherein
the sealing resin as hardened has an elastic modulus of 1400
kgf/mm? or above and a bending strength of 11 kgf/mm? or above.

20

10. "An IC card comprising:
an IC module comprising:
a substrate,
a terminal member;
25 an IC chip,
connecting members connecting the terminal member
to the IC chip, and
a sealing resin covering for covering the IC chip and the
connecting members,

30 the sealing resin covering being formed of a sealing resin
containing a resin component and a solid component, the weight ratio
of the resin component to the solid component in a near-surface layer
of the sealing resin covering being in the range of 90:10 to 100:0, and
a surface layer of the sealing resin covering consisting of the resin

35 component and the solid component occupying an area smaller than
that occupied by the resin component; and ' |

a base card provided with a recess for receiving the IC module

THIS SHEET HAS BEEN .
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therein. 11. The IC card according to claim 10, wherein at |east a part of
the sealing resin covering is contact ~t ith the 5 base card through a
~packing material. 12. The IC card according to claim11l, wherein the
packing material is an adhesive containing a cyanoacrylate resin as a
princi pal component capabl e of bondi ng3bhe sealing resin - 10 covering of
the 1 C nodul e and the base card. 13. The IC card according to claim 10,
wherein theygegss of the card base has a sectional shape substantially
correspondi ng to a sectional shape of the sealing resin covering. 15 14.
The 1 C card according to claim 13, wherein the sectional shape of the
recess of the basflcaﬁhﬁqéif%ﬁﬂéﬁéﬂ%ﬂ?&gt@&iﬁh@ﬁﬁx\%H@Hﬂﬁpth of each step of

an e

the recess is greater t at o €~ next step nearer to the p@ri pher al
part of the recesd least aypartiiehecsemlig Besibr RS 1T AR A AVtiNEI%i n t he

di fferegce B&@g&td‘nﬂ%&@g@ phSkisloem Rérikhe recess of the .base card

adj acent to the periphery of the recess and the step of the same adjacent
to the central part of the recess is 100 umor above. 25 16. The IC card
according to claim 10Thaier&ird @c@rddye td elaihornmedviéreihe base card so as
to surround.the recess. 17. . The ICdjgar.d accordi.ng +o claim 16, wherein the

depth of 3hepRCGNEMALEER) 1S AN RARERYE (G DEHPPAREASATTR part
of the recegs.a chgull Congpche@vmudgible: ofirbditdimpdihe seafingsiregin a
substriﬁt%e, an |4 C&i@}ﬁﬁéd a Eﬁgal i r}%ﬁresi n co(ieri ng for covering the IC
chip; aHd 3®VEhEe PRadrifeandy e BAYEEE for receiving the | C nodul e
therein; wherein the sealing resin covering is forned by hardening. a THI'S
SHEET HAS BEEN L eal i ng: i ontal niang. epoxy resin, and.
“having a viscosi ﬁ}%ﬁi ﬁ%&é%ﬁgégggﬁﬁaﬁﬂg&%%&gfﬁ and a thixotropy
i ndex in the rangheakcess of the card base has a sectional shape substantially
corresponding to a sectional shape of the sealing resin covering.

15
14. The IC card according to claim 13, wherein
the sectional shape of the recess of the base cad has a plurality
of steps, the depth of each step of the recess is greater than that of the
next step nearer to the peripheral part of the recess.
20

.15. The IC card according to claim 14, wherein
the difference in depth between the step of the recess of the
base card adjacent to the periphery of the recess and the step of the
same adjacent to the central part of the recess is 100 um or above.
25 . -
16. The IC card according to claim 10, wherein a groove is
formed in the base card so as to surround the recess.

17. The IC card according to claum 16, wherein the depth of
30 the grooveis 1/4 or above of the depth of the central part of the recess.

18. An IC card comprising:
an IC module comprising: a substrate, an IC chip, and a
sealing resin covering for covering the IC chip; and _
35 a base card provided with a recess for receiving the IC module
therein;
wherein the sealing resin covering is formed by hardening a
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1.2 to 1.6. 5 19. The IC card according to claim 18, wherein the sealing
resin has a viscosity in the range of 50 to 70 Pa-s at 25C and a

t hi xotropy index in the range of 1.2 to 1.4. 20. The I C card according to
claim 18, wherein 10 the sealing resin as hardened has an el astic nodul us
of 1400 kgf/mR2 or above and a bendingistrength of 11 kgf/m® or above.
21. An IC nodule fabricating method conprising the steps of: preparing a

bstrat i :
substrate; ealh e?t{]%l ﬁ%rﬁﬁ%ﬂ%ﬂ@iﬁi ICSHqDHﬂ 'H‘cgflﬁgdgls%'s&%% fihe

substrat e; e termna er tothe IC¢€ nnect i ng
menbers; ralkings @fheOn@ %(au@wée?m&vamwthhwtt@pbmd@\tnﬁ gaHOhand 20
t he connect Jempers with a resin solution containing a resin conponent
and a solid conponent; and fornm ng a sealing resin covering by hardening
the resin solution so that the weight ratio of the resin conponent to the

solid sonponent jg thee T@adaiﬁ%é@ﬁﬁuﬁ@w"deﬁfn tme“sr@@}lemg resin covering is
in 25 the range of '90: 10 to 100:0, and a.surf ce | ayer g@ h_ﬁ)sﬁeal ing resin
covering consi st $hef %ﬁ@a@%%&%@@tﬁﬂﬁ 6 MG of dieheS &ccupyi ng

an area snedier ghided thidrQs¢ ubded i Yht hanke i . zqgrrpqnent 30 22. AnIC
nodul e fabricating method conprising the steps-ﬁf preparing a substrate,;

formng a termnal nenber; nounting an I C chip on the substrate;
electrically conrxt i’ﬂgeI@@dldraﬂdmaﬂu@tﬂ)erampmhwh@emi p; 35 covering the

IC chipwth a sealin resm co n epoxy, r.esin

Vi scosf@y in the%ﬁﬁ 59]83516 echla§5e&1 Lapte H}%‘?‘Eﬁ{%&%%ex in

t he range d«fgf,lnﬁn?@r]a‘tﬁ)\tme:ﬁmdei bendang sgengtid of HIISkSHERT HASaBBEN REPLACED
32 hardening the sealing resin. 23. The I C nodul e fabricating nethod

according to claim?22, wherein
21. AnIC module fabricating method comprising the steps of:

preparing a substrate;
15 forming a terminal member;
mounting an IC chip on the substrate;
connecting the terminal member to the IC chip by connecting
members;
making the IC chip face upwardly and covering the IC chip and
20 the connecting members with a resin solution containing a resin
component and a solid component; and
forming a sealing resin covering by hardening the resin
solution so that the weight ratio of the resin component to the solid -
component in the near-surface layer of the sealing resin covering is in
25 the range of 90:10 to 100:0, and a surface layer of the sealing resin
covering consists of the resin component and the solid component
occupying an area smaller than that occupied by the resin

component.

30 22. An IC module fabricating method comprising the steps of:
preparing a substrate;
forming a terminal member;
mounting an IC chip on the substrate;
electrically connecting the terminal member to the IC chip;
35 covering the IC chip with a sealing resin contaming an epoxy
resin and having a viscosity in the range of 50 to 90 Pa-s at 25°C and a
thixotropy index in the range of 1.2 to 1.6 before hardening; and
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5 the sealing resin has a viscosity in the range of 50 to 70 Pa-s and a
thi xotropy index in the range of 1.2 to 1.4. 24. The I C nodul e fabricating
met hod according to claim22, wherein 10 the sealing resin has an elastic
nodul us of 1400 kgf/m® or. above and a bending strength of 11 kgf/m®2 or
above after hardening. 25. A sealing Bgesin for sealing an I C chip nounted
on a 15 substrate to forman |IC nodule, having a viscosity in the range of.
50 to 90 Pa-s aty 25 e Lo J PRy ndex in the range of 1.2 to 1.6

bef ore hardening.hé%é%ﬂﬁxgiggé fﬁgi?e5|n'according_to clgin125, wherein 20
the viscosity is in the range of 50 to 70 Pa-s and the thixotropy .index
is in the range 0@3?'?1%?(ﬂﬁﬂ¥hﬁ%iéﬂh€ f6811hRho@SicRoAGiERr ) AGik020! al m 25,
wherein the elastic no&ulus of the sea?lnﬁ resin is 1400 kgf/m® or 25
above and tWwlebeindi ng strength of the sealing resin is 11 kgf/m®2 or

above. EH S SHEETHIAR AFENresin has a viscosity in the range of 50 to 70 Pa-s
and a thixotropy index in the range of 1.2 to 1.4.

24. The IC module fabricating method according to claim 22,

wherein

10 the sealing resin has an elastic modulus of 1400 kgf/mm? or
above and a bending strength of 11 kef/mm? or above after
hardening. :

25. A sealing resin for sealing an IC chip mounted on a
15 substrate to form an IC module, having a viscosity in the range of 50
to 90 Pa-s at 25°C and a thixotropy index in the range of 1.2 to 1.6
before hardening. '

26. The sealing resin according to claim 25, wherein
20 the viscosity is in the range of 50 to 70 Pa-s and the thixotropy
.ndex is in the range of 1.2 to 1.4. '

27. The sealing resin according to claim 25, wherein
the elastic modulus of the sealing resin is 1400 kgf/mm? or
25 above and the bending strength of the sealing resin is 11 kgf/mm? or

above.
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