;e3e} $z !$""t>$6t$T$CU; - 1 NON CONTACT TYPE | C CARD AND PROCESS FOR
MANUFACTURI NG SAME 3 't J U L 2D03 5BACKGROUND OF THE | NVENTI ONL1. Kﬁhgmﬂf
t he Inve HMQ Hrggﬂlmﬁent invention relates to a non-contacttype I car
conpri si and a sem conductorel enent, wherein term nal
portions of the.plane coil andlOel ectrode térninals of the sem conductor
el ement areelectrically connected to each other, and a process

formanuf acturing the 'CL\RNCEONTA@r %ri$t¢% OliFIIS [@@ 24 eggy t ~A
structure of a prior art non-c car Scribed with
referen (a) and6(b) . ThdﬂﬁﬂﬁﬂﬁiﬂﬂﬁLiEZﬁM@iprepared by et ching
anetall mmuﬁ|MMHmm Fexanple a copper foil) fornmed on onesurface of a thin
i nsul ati ng neskAous substrate, such as20a resinous film to have a
general ly rectangul ar coil shape or by printing a el ectro-conductive paste
in a coil shape on onBASHGk@GaDOthmﬁEtmNnENmsouating resi noussubstrate 54
porti ons 928, respectivel 31 38 PatBEnToRR0eE8, ¢l enent 56 has two

el ectrodeterm nals 58 proFeetheSEOM1oneeSMabaceeﬂheeeotOt@ beoegoaciedt
Flg 7. the SentiBadict or o cHonp5santcs BIaie LAt ate b 2epigonan o
surface of thetﬁﬂﬁm?ﬁ§ulEh?ﬁ@lﬂe§?ﬁ@&§a§u§§Fﬁa9é55@fsGhﬁhﬁﬂaﬂﬁoépéétﬁ@@e

term nal 58 of o Be+26HLCERIHGhAN sebeMehk §@m§66n@&b%ﬁge@l@m%hta apart of
the plane coil 52 and arelocated in alignnmen t he respective

ternlnal35port|8ﬁ§C§§éC6%l¥h€°BP8ﬁ§eé0| 53¢ El@6mc|aé‘tje|ay,9r8§e§ﬁ0\ﬁﬁrl n
Fig. 8, thesenlﬁendug&eurehqnenb 56 bargress fltted onto the thin 31 J U
i %@3 - |nsulat|n9 resbnous .S bstrage g ﬁg %otropic conductive
fi+m 60. Thereby, anel ec F89563 Gt 9& § Fh d “bet ween t he

proj ected el ectrode term Aabtb8candet bé aepmunalaparnpuﬁcbnaacppmypeelc
thereto sg that ohbg B hesyagec& Eghné‘rhtﬁ8gg%e‘fteﬁﬁter £6akl1%sCORNES! a0

t he term nal portlon ane COi air of S

over-sheets 62, 6éBéh carrying an adhesive | ayer on one surface t hereof, are
pl aced, respectively, on l?ﬁtehpi'aﬁéscgﬁllt BQ tiRi @régalreaub@t leRGhi g ROUS
substrate 54 on whi ﬁg % di spased t he E ane coil g Ee se conduct or
el enent 56, and™R&atedCuhfer PERLsEFE™PoeH ofnd BPHSH é8ﬁ dc Pé EORFd
50, as shown insEkgace6ba)aamﬁlﬁ(bhsuRa@&nblyesa&ohbessb&t&ﬁﬁéUCBubhebSHEnt
56 has 1 eco Lner. aS|n i.n_si g t air of
electrod22¥ernr§a gg orne Pheaggnecgég %gﬁye %ﬁ%n%ﬂgggﬁag%aﬁso
becone smal | er, siaeeeby by 951anossabbéep@rbecaneuphevee@ae@ndu@t@rcoml

el ement 56 so teﬁspehenebeetqueabergknehe 58 1hheneah 225§ gakkanged s20

i nsi de and outside the plane coil As a counterneasure’to this problem
it has been proﬁ&?é&rﬁﬁét56nén§fdFHé“SeFHFnéPmﬁorPP@H§152ae8ﬁstHé h&ne

coil 52 (for expnphe, cbhe bRsddeiher lﬁemllnmr o2 1228) 5ean tireslpeeatleelqt a
position ﬁgtside the 25 plane_caoi of t he er. term na
n

*J portio 2a, while the |§ﬁ8188PPu§§5?3 E?Pébgdgé. afhéwgpﬁg gﬁrface

“of the thin |nsmbamnnglse§ﬁnpmsjeubsﬁrarem5¢nasSQMGwnelthmggf goah@ 10.
According to thh%nﬁ%&%%h“&%the%%@ b sbgétiges%%EﬁQBQEcb% %%E%ba5@f0“'y

has a small gap between the electrode termnals 58, it"is p055| le to
| ocate the sem &EBRIBELHE épé%eﬁ@ .56 at a position on the one surface of the

thin insulating resinous g@bghbahelﬁ4Fw@thqqtta@|@@m&gogw@@tb&eegb@@gt90|
52, and to electrically 35 connect the el ctrode termnals 58 tq the

termnal Portiond §8aP8FitHENsraRBd: GititasSethonEouSPRy SEfE A& It i ng
structure as inthie pheQtdiiggexagpneus substrate 54 so that two

electrode terminals 58 of the semiconductor element 56
are extended over a part of the plane coil 52 and are
located in alignment with the respective terminal
35 portions 52a of the plane coil 52.
More concretely, as shown in Fig. 8, the
semiconductor element 56 is press-fitted onto the thin



31'J UL 2003 - 3 In this regard, the above-nentioned |IC card reggthﬂgpao
the prior art is disclosed in the United States Patent No. 5, 705, 852 03
(i ssued on January 6, 1998). However, in the structure shown in Figs. 9 and
5 10, it is necessary to adhere netallic 4d&I1s onto both surfaces of the
thin insulating resinous substrate 54, formthe plane coil 52 as well as an

extension wiring pattern 64 by etching the netalljc foils, and provide a
.t hr ough- hol e 66-R* G tedtT ik IRPDO MR EaHe phreiz AP &PL9et¥ePHed on one

isrﬁ_rface vv:th t o iR SIS OTE Vi | 610, gmiétﬂﬂyﬁfaﬁ @I%thééhed@ébf@esyééﬁce-
is results in, an increase in prqduction steps. S0, . Since | S
necessary ' to JlfSechIWéeCfﬁ?%Werf‘s’EI@iq r%r‘?%esq?focgse:‘s%%’f?%‘? et?ﬁﬁrh@itﬁ% and
metal lic foils @thereathiml hoopposi S apfacese titseofo 46 theteths a
probl eming that erial i gher. jncrease th r oduct
cost. SUMVARY ?*T\/%\?ﬁg@aﬁgié)n%i %b%g%{l o?oljt%eé%&i%%ﬁgiﬁ eﬂﬁ?on i's
to provide a narswwintaktpastpieorn Garaf ciapalpland ewiuht32g 20 thereon a
smal | -si zed sem conduct ory elements Navd g8 NAFd LAY begyeen, gl ectrode

terminals, without forming a circuit pattern on a surface of an thin
i nsul ati ng resiGRUEY HAT A SPHESi 1V PhLRUrTHeaon WeEech, phEfde coil

is forned. 25 ASodded, okisdcofvd e, e Ssuh | il i O 418e tonProvi de a
non-cont agt type hﬁ%fard whi ch sol'ves the above-nentio edzg%o |ens in the
prior art? Accortfithftid e He HrudEhtsy tSrd (eI FIR gsed

non-cont act typehd @leard cniprisiag #e Heniceddidtgr felemdmyi 5§, fangt and
second surfaces; ane, coi | ra d o e first surface of the~fi
the plane coil eaa\?ﬁ[")lg 1ﬂedrerf’% faﬁegsuapeggchol cft;oriltﬂc odro%'[ce %?g%ﬁ%%%eﬂgoﬁafﬁ]e
fiirst surface df0¢ tes fdhawn tire Biegd cdnlhuictanrd ef @ment havi ng el ectrode
termnals; the film having 31y ough fipl %M&mm%mﬁeﬁ@% nalg of

e

the plane coil and the electrode termnals of the sem conductor enent to
the secoR@ surfRR®M IMTI3IHRIBhEMRINGY it SHEe g the PapPetueepsthern

consi sting of gotcit &l dstdie fiddnerthd Ik t3e tdwmaiomoties and extending
t her ebet ween al ong. t he, second surfacgcegf the filmso that the terninals of

the plane coi | SHFEAMTE¥al T FITHN et diPg A1 RETVNT e 5L 8%t v T SP¥f
t he sem conductit & emprdsdibleaits Idcdtee thia i sEniadidudtod gbémehunPéi s

provi ded on the_el r t er.m of ; 1 | enen

arranged w t hi n??h%?%%%ﬁegh&h%%doe fta%:]%}ﬁlfagjt@e%d%qféelg%?fc%@c%rnﬁ%g?le%n

bet ween £Re 10 towiirtand pustidearnhe plateqeodédd ernminal . The terminal of
the plane coil, exposed ify theddniidedlf 45 A ed-didhgold £29s

facilitate an | electrical connection between the conductive paste and the
term nal of théb?ﬁ%URFQRﬁqed that one of the terminal portions 52a of

the plane coil 52 (for example, the inside terminal
portion 52a) can be located at a position outside the

25 plane coil 52 in the vicinity of the other terminal
portion 52a, while the plane coil 52 is bridged via the
opposite surface of the thin insulating resinous
substrate 54 as shown in Figs. 9 and 10.

According to this structure, even if the

30 semiconductor element 56 only has a small gap between the
electrode terminals 58, it is possible to locate the
semiconductor element 56 at a position on the one surface
of the thin insulating resinous substrate 54 without
bridging over the plane coil 52, and to electrically

35 connect the electrode terminals 58 to the terminal
portions 52a of the plane coil 52 while using the same
mounting structure as in the preceding example.



15 -Accordi ng to anot her aspect of the present invention, there is provided
a non-contact type |1C card conprising: an insulating film having firgj jgd
second surfaces; a plane coil arranged on the first surface of the film
the plane coil having terninals; a 20 sem onductor el enent arranged on the
second surface of the film the sem conductor el enment having el ectrode
termnals; the film havi t hr.ough hol.es at positions where the el ectrode
termnals of the senicongachﬁse @H@ﬁé'aFgeeQESQEGmﬁytﬁ€§ﬁ§ d€ €3¢ hr ough
hol es; and a 2peleting pat thenpeddsi akritndsodicendueld Ve gast @niftdd ed in

t he through ho and_extending therefr to the termnals of th l ane
coil so that thggFSFnFﬁiﬁgto °rh§'§P§n8ggg#HS§P8deP@c PP@&FWyGCOﬁﬁE%&éd to
the el ectrode term nal s @bwekersetincaheustanuceereshomn mmarsgafl. thensD

Wi ring pattern,,ln.thi L.on, .t | an [ I re.the wrin attern
is to cr géss th(laobl é%eagoﬁggigggégge}tgdg%htgﬁ%aﬁlei%%sl&ll\g?gPe‘Lalr?d%tnﬁé’ legnog"lhﬁg
pattern is forsedfeneshefi nbel &hon. insvdeding ressmiods subshemtaspdet of
the present 35ebyeRhbOR shBCL®1NS sBr QYT G112 AR %%e%§<tfe91rsfi.'g?1n\i;i%%§j" ng a
non-contact type I C card conprising the follow ng steps of: formng a plane
coi | on a firsPagtpracédobyaftching) the meed lics foidsyaad myovilidd & or ni ng
a filmwth thiaughghoheseakspes b'l@@%r‘i’&%’l‘iﬁrt @oMneaks Qe ank @A 1CH2
and el ectrode ternlgals of a seglconducéor el[enent gre tq be exposed by the
t hr ough Hol es £8T¥Re8ePBNGNEUSPEILACE: ViR PR XSSRSdRN Mg HiRe Seht&Fiduct or
el ement on theghi £strmedr bacehef otherf shiifseet.nahiel eelsiqde tier @nnal s

t hereof are positiggeg i.n the thrgugh h%Ies; nd pantingfponductiveiﬁgste
S0 as to be fi rPE4°PR%t RE Pﬁ?gﬁﬁﬁ REI 8RR éﬂdfﬁ&cfh eld&t WEST °4) Hg
the second surfacesef thie thdrf iinsuile thoomre suincusg spdistterartef dravelngc tatiecal |y
connecting t henkealh ! $o0h o BANBLRAC EOkhel Bpa’ 8l eliade dehlididloy Of
the sem conductor elenment. According to furth aspect of the present

i nventi of® t het8er& peofi BE@PACPr dBeddeftor RANEFAGLUCORE PEcomesnhdaitesct

| C card conpri song@nickeakel ko pgosiers colst.formng a plane coil on a first
surface of an insul at| il rm filmwth through hol es at

posi tions where elegbpggQthgkgﬁglg&§%N§IQ§niconductor el enrent are to be
exposed by the throaghsholaas cbijeent iofg thiee p2@seert dowveinttion dlserent on the
second surface Qf L £ S el rqde m _nal_s - thereof ar
positioned at tp%gvéggoggk’@ﬁ&%gé?%tgﬁdtg’(rblt?n?i%ngta%gn t%tal%\}ee g’afg?“é?“g% A8 to be
filled i40the thesegh Rolsae ldnd igedesemigoalduegorhe liemest davfiage 2of the
filmto form anahiioRd Rt bRA A edoctirdfeld itedinihAaNNeatindatt B iy nal s
of the plane coi,l tqg the electrode term nals of th%&,%em conductor el enent.
In this connecGiFMEN@IHEETS O 12 SITEArs &Ff @1t iR iTRslatdmdaher e the
W ring patternnaslincacr eadstthetel apposditle ard tHehaunr fidoe condddicdhve past e
of the wiring ttern i, on the insulator. The plane coil form ng
step can corrpriliogeap%rtec%éﬁi r%% gqé:fﬂr%git'r ate conprising the filmto which a
c?apper foP1 is previtogdheradisieed @fd thsepresemtng nveaitdempes ft@ | . The

p

ane coi |l for miRe iR ¢RM-RIoHR eV 1Y IdAdd§h3% e YAV Rast e on
the film A gold-bunpegs,plated on thé el ectrode term nal of the

seni conduct or ERAVETMETdRed FORIEMS i tdteoPrior) arty L 2003 - 6

According to the present invention, there is

provided a non-contact type IC card comprising: an

30 insulating film having first and second surfaces; a plane
coil arranged on the first surface of the film, the plane
coil having terminals; a semiconductor element arranged
on the first surface of the film, the semiconductor
element having electrode terminals; the film having

35 through holes which expose the terminals of the plane
coil and the electrode terminals of the semiconductor
element to the second surface of the film; and a wiring



el ement is nounted on the first surface of the film The term nal _of E e
pl ane coil is plated with gold, after the through hole is f or med. 3 BRUERDD
DESCRI PTION OF THE DRAWNGS 5 Fig. 1 is a glan view of a main part of a
first enbodi ment of a non-contact type I€ ®ard according to the present
invention; Fig. 2 is a sectional view taken along a line WWin Fig. 1; 10

Fi 3 I t of d dj t .of

ngg conLZc? P a%¢¥%f%iﬁ?ﬁ%&fﬁﬁ?ﬁr1 %é%?g?%fg%gﬂ?ggggetgfgﬁ?O#PSFhﬁ is a
sect i onal viewtmﬁmmmham@&gpeamdrmxﬁmnﬂlmgF%hprébeﬂﬁbéhgalSanthebbecbnd
diagram for expla0iog, Phe's ffmfé’é 1%89“&5&‘%% %A%%gsgcéggrgyaﬂﬁﬂg L

Fig. 6(a) is a plan Vieéew rating a non-con d Fig.
6(b) is a sect¢@mh|aw¢e@le¢mﬁémﬁllwk@mn@¢©hgdatQOtheneld¢VVOdeFig 7is a

plan viewillus %Hﬁﬁ Ps 20¢ ?ﬁ:gg féof’f‘dx?é 8t @%1{}\?9@ ﬁ?”{négﬁs é?ethg Ca.rd

Fig. 8is a se |ona Vi ew ong a I he Firg-r 9is a
pl an V|em/|IIU%%Iaan@ahh©IMer exanple | of a prior art non-contact type IC

card; and Fi 10 i e | nAFi
9. DETAILED DESCR Pgh RGN fwla{ég%ﬁ at;ﬁﬁoﬁi%gggggé ggrm%icﬁ? J

according to tHee pFeREFPNARGERYT i kRNt PRd dREERNBRY BéFB%PmFgﬁ EBrerghce

to the preferrl@@l@nt)@df@@mﬁtaté U§rﬁF@I@&ttibéhec@ﬁﬁééhﬁgndbé’t\wééﬁ- the this
regard, .the sane_reference nunerals, are de5|gna ing the same or

df
e o RS ELra e ST R o PE o HEEEA0E fepnpal L ng oo SaTe
descriptions thereofhai térmbhabeofi viea. pl&ne stofpodkpeseéd in3théUL 2003 A

structure of a,. non; Rn%gf t¥% igigéfﬂ &Q &@ié P$C£§ %iggﬁ bghom/ First
of all, anmong comnponen PHons cont act 0s€ the sane as
those in the pel@¢ta;@al connectlon between the conductlve paste and

the terminal of the plane coil.

15 According to another aspect of the present
invention, there is provided a non-contact type IC card
comprising: an insulating film having first and second
surfaces; a plane coil arranged on the first surface of
the film, the plane coil having terminals; a

20 semiconductor element arranged on the second surface of
the film, the semiconductor element having electrode
terminals; the film having through holes at positions
where the electrode terminals of the semiconductor
element are exposed by means of the through holes; and a

25 wiring pattern consisting of conductive paste, filled in
the through holes and extending therefrom to the
terminals of the plane coil so that the terminals of the
plane coil are electrically connected to the electrode
terminals of the semiconductor element by means of the

30 wiring pattern. In this connection, the plane coil where
the wiring pattern is to cross the plane coil is covered
with an insulator and the wiring pattern is formed on the
insulator.

According to still another aspect of the present

35 invention, there is provided a process for manufacturing
a non-contact type IC card comprising the following steps
of: forming a plane coil on a first surface of an



5 contact type IC card 50 will be described with reference to Figs 6&a)
and 6(b). A plane coil 52 is formed on a surface of an thin i nsul a4 1 YL 2003
.resinous substrate or filmb54, and a sem conductor element 56 is nounted
on the surface of the 10 thin insul ating=reési-nous substrate 54 so that

el ectrode termnals 58 of the fornmer are el ectrically connected to term nal
portions of the r.es ectiveI erein.the onduct or

el ement 56, thénngﬁ§188|F gT iahg*t ﬁ@gtﬁiﬁgﬁﬁbwﬁagrﬁ&rpgg g@ ﬁgtrate 54
are covered l5pwsthienpawhesk aeemihedssofi2tapppledeordiiie ampbedidotsidtes
of the thin in i no 5 r n,in r i

Next, an el ect FEETSOAREcEToR BETNURNCPREsH Shehen 52 550 Enerpdbet By
seni conduct or Ehenehroﬁehwhbﬂebetaeecseb@dd zorthehqfstmmefaﬂnheatures of
t he non-gont acf,, XQ?n?Ctﬁ@rgeﬁgcaﬁﬁgEQng ﬁ@mbg% ??%%%tffygﬁﬂgdytace
different fromt rror art hi's enbo shown 1 n Figs.

1 and 2, the ppénehéofﬂlgzSQn@hﬁﬁeeééﬁﬁé@d@u@ﬁemleﬁé@eﬁ&egﬁcdr@IZS arranged

on the sane SUFBé%leBeHh@n’f Rih H—.'ﬂ%%‘a@fh' RG16RS RAS psrli*?xsttlﬁq%t & orudBhe
speci fically, | ane coil 52 di Sposed on one Surface of the thin

i nsul ati ng resPﬁSE§ §@b&Er atoeb§4 fthllrédl R heuthzon 9bis hod&® iaRdri gs. 1 and

2]2 ﬁnd t he Soeﬁeﬁhaﬁlﬁ@u&h@ﬁ:eﬂbbf&%gh éﬁolnS;th%_(l)_ ﬁ@cw@se@r&radehefOMesurface
of the thin in atrng resi nous substr e .connect.i st ruct

bet ween 1tmne te?r‘r‘#L Cn&PEMofs B3 A DS p@% C5Park8Tc SHE A3 15 &qt%'hé:oé‘I lJcrld’c?e
termnals 58 ot:hehEes"mrmadBdmft aheepdemnet cod li nol wdes eal?ecttrrromisagh hol es
(Lha, 14b and Leenand LAk REQYIG0 BRI NSULREAY (11 0 Tes] nous

bstrate 54 for exposi ng tion of the plane coil 52 and
31J UL 2003AC80re1Il@@t ﬁméuﬁémmnﬁswgmbft Kdes @ries@duct or el enent

56 on the ot her nsunkaes ok Hehe tl@ %ﬂo@%‘d'e@t 2N o0 Y% S Wt & B4inand
two connection circuit patterns , forned of el ectro-conductive

paste, et endi AgPBNHEPREER Y HE FéFﬁlﬁgwpﬂéﬁﬂmﬁhtﬁﬁaﬂﬂiLQWéqﬂz%ﬁ?RﬁanSZ

and the el ectr gdemtiagmanallang Qfoﬂlhems%mfd.(.‘t@(iu@.;ﬁﬂrfae|eemntar55i,ns\M1%rtﬁln‘g
opposi te ends ?éétnhefconnectr on i.rcui pc?‘gt erns are ..nserted into

1 b
t he t hrough-ho 14a°fglf2dafrll 4 it h u@le@ta 3hd§§t103£ﬁ§§te o)
that 10 the rewpece edecargidealtepoviniadiss B2a sleniconsuatexgllenehtardl g he

respective el eqgly gde bk @e@al Q%eartelr%lu%t gl yn%%qquqtgectrteo each ot her.

Thus, it_is unnecessary prqQvi de the exXtension wrin attern 64 on the
surface %%posrﬁ@mﬂﬁoﬁﬁathg EHEMPENTg Whd e HFE RS 1I5W: aQQ/Qﬁ g e

metallic foil sk atwaneecMieydRb)t drivging liss tmaex@%efd athe W i dtdHdd Iaﬂﬁlﬂliﬁi ng
resi nous substr, te 54 ha\rir ng c%pdrz)er f Is adh 0 bot h sides thcer%of
B é’rfd’

whi ch reduces t €dst® A5 15 5 %8S i5€ EShnettion
with the el ect rfelderqidu@t ithe pdstaaigh |Hodeksi rartdt@mmgm fedlargy 4w fligeEt t he

el ectrode termgnales 28 Qf ttrjh% rﬂnFQ:%deE%grf Vﬁh@qlteg] }%{%Ipeﬁ—&r ovided with

a gold burrp 16 protrude rom e sur e term nal 58.

Lm larl 9> 25 tHEectedfeddly sommeast 8w, tdye ttr%”ﬁt%il@ & 1t RBaRS P FY om
e through-hok® M it iiR0e (dealRd i i doHAIRNAIP |8l enr €.

t

plating to forma qal d- Iated cover fil | t, shoul d be ted .that a

Gol d- bunp (not HherE G R IR 20 P . o SSRAR D TR S
portions 30 of J.tnlwlraltarre mﬁe &Zhe ‘ Sulbrsiequeradterra wirldc essrdsy thenudlasieur i ng

First. the gol & Hams e 10 Tr it GO ThS S Ao o T e ode O

terminal 368 i nFtar’Féi@é?mlcSomﬁﬁdtQﬁr g difentimellatesr 4 hin insul ating resinous
substrate, for exanplis A difel il VihRNe tey it ddre)ss g At tndda 1S

substrate comprising the film to which a copper foil is
previously adhered and then etching the copper foil. The
plane coil forming step can also comprise printing
35 conductor paste on the film.
A gold-bump is plated on the electrode terminal of
the semiconductor element, before the semiconductor



31'J UL 2003 _ g _ prepared, onto one surface of which is adhered a
nmetallic foil such as a copper foil. Next, the plane coil 52 is qumﬁu2m&
etching the netallic foil on the thin insulating resinous substrate 5 54 (a
process for forming a plane coil). Then, tHe through-holes 14a to 1l4e are
opened through the thin insulating resinous substrate 54 by, for exanple,
using a |l aser beam (bor,ing or drjlling process). There are the_ fjrst

Lhr otgh- hol o 183 SIRE% He JSEEHESL O ATSHGHARH & SR 4% 0 oy iR LT he

term nal portions 5Zmeofternd ndlars adid fHAamltcifl tie giidwedd suiflacgod, t he
thin insulatin esiglustiybstra e .54,, aqf t he. third throughhol e 14c and
the fourth thr é:ﬁa-rh ¢ 1 ch‘u(ﬂh M@silﬁa’g Cf‘Fé“eeq'ectrode termnals 58 out of
the other surface OoBRIEF DESARIPTICUICHR ITHE DRAWINGS substrate 54, as
descri bedgherei n befqre. tissgoﬁ]l%nb%ir&t e&%qf that ltrP%J]{ ftde throughhol e 14e
is also provided in"arrarea’in € one surface o e Hhi ihsula I ng

resi nous subst egkedEnegdr Of g nare-osaYHasen diteorI Glaanshtageadigrecte e
injecting a fixnGe2Q rigsidheibien, the gold-plated cover film18 is forned
on the surface of the term nal portions 52a of the plane coil 52 exposed
out of the first thfddgh- hdi%e A £LHIPe WEHOIPRIT IPRIA i = 10
process for surfiagce-i;reating the ) 25 term nal portions of the plane coil).
Thereby,léhe adhesi&g&é %f.the el.ectra-conducti ve paste to.the terq}nal
portionstB2a is i nprovkd.” NEx® RYRP IR SHd it FH RSN t© 56 HRAM t he
bunps 16 for necmbodirers] edt reoderi-erantealts 58« e exfrd sahrfd egll o stelveir ed
on one surface t:hi 4 ating resinous substrate 54 so that the
bunps 16 are p5§%¥%%ﬁé&mq%d%¥§ﬂwﬂrd and fourth through-holes 1l4c, 14d,
respectively. The adhar.i g isheér ediamalcaridved-akan @RAang ectdimg d-W in
adhesive via thegdifgh through-hole 14e 35 while maintaining the

sem conductor el enment, 56 in tight. contact with the thin insulating resinous
substrat&554. Then, Bife & d& rfoRiGdu@ias gFadir (SRR HE hKPLO®ESY U L
2003 - to type&drePddl@ing "N 199 laeard fdHdwer )id Ficpatied in a region

bet ween the first aﬁg thk{d thro%ghjholes 14a,. .14¢ aqg.a re ion(petwgen t he
second and fourth t rlc‘ﬂjg (o) & 78 el e o1 oM tJ‘r‘iLeluosttﬁear G BB BICTNE T hi n

i nsul ating 5 regir®oUus suhstir @trad 54, wherein a length of the respective
region is preferablydefided) U he halihah (ARf RaRd O dMdhd he
el ectro-conductive paste). I'n this process, the electro-conductive paste is
filled i A0t he rlidd¥®edt-Wie t hrough-hol es 14a to 14d so that the electro 10
conductive paste is gfigyorably Droughtyiid o hiHtr LOHAEN Watdinghe &f egtrode
termnals 58 and the term nal portions 52a. Thereby, the region between the
first and thir @44 ofgi- Hlﬂ%?‘%ﬂ%ﬁ“libypfn&q 1 %%gi on between the second
and fourth through-irlegs 8l4iy al4kerieon=dyeriady Wakert elcihy a 1ine W-W in

el ectro- conductd.y ste. Thereafter, the el ectro-conductive paste is dried
to formthe wiri'mg pdttern 14 (14a and 14b). Accordingly, the ternina

porti ons252a of the Bland dd 12 32 and iave idlamtradal neranatdier 58cample

electrically cymectd 40 88Cthon-contact type IC card; and
Fig. 10 is a cross-sectional view taken along a line
W-W in Fig. 9.
DETAILED DESCRIPTION OF THE EMBODIMENTS
30 A non-contact type IC card according to the present
invention will be described below with reference to the
preferred embodiments illustrated in the attached
drawings. In this regard, the same reference numerals are
used for designating the same or similar components and
35 for illustrating the prior art and detailed descriptions
thereof will not be given.
(First Embodiment)



20 other (a process for drying the paste). Then, in a simlar mamne{i ﬂg 0
that in the prior art, the resinous oversheets 62, each having t hed d g’ée
| ayer 61 on one surface thereof, are applied to both sides of the thin
i nsul ati ng resinous substrate 54 25 carryifig-the plane coil 52 and the
sem conductor elenent | 56 thereon so that the resinous oversheets are
opposed to the thin insulating resinous substrate 54, and heated under
pressure to formth® AERUESHEECPLt ppBORECEAt@Cto tyPesHGmEare Rifgerile( Pe and
6(b) (a procesgekeripeapbetiohy a 30 card). (Second Enbodinment) In a second
enbodi nment, the plane coil nd the sem conductor el enent 56 are di sposed

52
on different surfac@%FSFeQSeEQ&VeP9PnﬂfCQmPﬁPﬁHFﬁsﬁfaFi O
substrate or ftipeS54casagiowahbseFitge. samendsd thidsiee ispedief iprdldry artthe

pl ane coil 52 is_disposed _on_.on urface.qf .t he thin,insul.atin esi nous
Cbstrate sa  C3RE3E EYBG0ACTBRrR BN G AT, BF PP vath Mt At 3
and 4), mhiIsttbheiggni6Qadyandr6¢penent 56 is disposed on the other
Surface of the thifalBRdbel kBAL 85! BaUTCSHRS GBl & Bhdhe lner face as
seen in Figs. 3 and 4j. The connecting structure between the term nal
portions 52a of-nNEHéasiageresinoys gubpstiatel et fdde tdrnmiang € 58 of the

sem conduct or gkaRBBhdAE tbRCUdaRntNe 6t hisr doufteuolbnhalR kG raRe e drurth
t hrough- hol e 14 é_Browdg\gtl,n t he Lnsulathg% thin resinous substrate 54 for

10 expostthg t h&P&PedfPYde tEEANTREL ISR Sof WPRETIER On e tto el A on

t he one surfaceerafddallwo56i bEuithepdokmers at2 El2atri2ia)l lfiyolcmtheafted to

el ectro-conductive.paste, ' .extendi ng _between th r m_nal r.tign 52a of
the plane coilggfméﬁaitﬁgré 8@ rggetggrﬁﬁﬁg §Ql§f%?Herﬁ§R§% 188%8Uctor
element 56, whwhereionéhendeoficeadncebrt led egienduiss ,pathteeprisinies cfailll iFigl y
inserted into 0 ol; :and il her, séﬁgﬁq
are super osed%a?t%ﬂ%hgg?gr%?%gﬁégéﬁ igﬁéqgggso%hFﬁgggﬁ%hg4c%?%' so that
t he respggtivewﬂéhnﬁnﬁﬁlﬁppﬁi@N§r§2§e@ﬁ 56 eppljednercdiie BPnatd tehe
respective el egtigade olfekMenahs n58 nane a@lifet HeGahnlon sC aupRGhed d Geeaeh ot her.
In this enbodlgent, since the_circuit patterns 12 are fornmed on the sane
surface of the PR aPndRtEErRG Pd&FRous substrate 54 as that carrying the
pl ane coil 52 25 t haesan, aenelekctirie ciontict: ijpat bertngeh? i hee pdssar idoi l
crosses the pl age i,.52 L.ngly, it is.nece rny .o &l nically
insul ate the psgngggqFPESEeﬁﬁ%%&?ﬁgqg¥rg&%Pe%gt?&r%ﬁéﬂblﬁiéggﬁﬁgtFﬁg f or mer
to avoi @& shorhicihyr dgi pneFef tieiasugespedpsde, res-sieowadtn toiRgs 1 cadl 4,
an insul ator 2Qqf QeeRtaihel +&X3MR SreRentNIPhRANNGPREIE I en 2 F idis Wiald Ng
resi nous sheet is interposed between this circuit pattern 12b and the pl ane
coil 52 by forRifnFheh@rdicrc@ttt -pattern 12b on the insul ator 20. 35 Also in
the non-contact typenl €ndar @mdodihenahowemetiowends eniedi nerind i, ithe
unnecessary to_provide Hh%zcg%%p%% pattern on Qne. s rfac (g6t4¥%tlﬂ n

i nsul ati ng ane coi e semicon or elemen
25 arranged on the same surface of the thin insulating
resinous substrate 54.
More specifically, the plane coil 52 is disposed on
one surface of the thin insulating resinous substrate 54
(the lower surface as seen in Figs. 1 and 2), and the
30 semiconductor element 56 is also disposed on the one

surface of the thin insulating resinous substrate 54.
The connecting structure between the terminal
portions 52a of the plane coil 52 and the electrode
terminals 58 of the semiconductor element 56 includes
35 through-holes (l4a, 14b and l4c and 14d) provided in the
insulating thin resinous substrate 54 for exposing the
terminal portion 52a of the plane coil 52 and the



31'J UL 2003 - 12 resinous substrate 54 opposite to that carryi ng tﬂﬁ
pl ane coil 52 thereon by, for exanple, etching the netallic foildh “@ ﬁ to
t he one surface in advance, which neans that there is no need to use the
thin insulating resinous 5 substrate 54 hav8ng the copper foils adhered on
both surfaces, resulting in a reduction in the product cost. A process for
produci ng the non-contact type IC card 10 of this second enbodi ment will be
descri bed bel o®laGtiofe feyairal sfhcef athassenicondectorieepenentt Fénon

process 10 is suhsteiidRl durfdce So¥ees LA iAshige {hgStegihodiment, an
expl anation wl| eggl ven_ sol elé regardin di fference between_the
i

b t he
enbodi nents, witiPFeFaremd (@n EWOEFOQP%#E%%%SC%B?U%BrH?Ebefﬁé pB&ne coi
in tth second ﬂZbﬁHﬁmﬁﬁéuﬂmfi@léﬁmrééwﬁhdwcth@é pastde éktehdengodi nent.
In a ori@g

prac re are sol gl rovid th ird.through-hple_14c
and the fourthq?%ﬁ'iéuegi %o eteﬁf&”f%f %ﬁ%ﬁ?%gg%\eogl%@?r%ﬁ@n?e‘?%{‘ﬁa?é 88%of
t he sem conductidre et lmttod® wewhnimel 158 tdf t bheougembobrdideofOelemehtxi ng
t he sem conduct ﬁgggg - SsSe f S : at, i : he
term nal porti oér)ls'rs' g# t he nlscg%%é%lol 1ér§§5§ g%l -%Ig{’;é%&%%\&/éﬁ {:%'?(?nu%g IS
formed all overPaWeeEng fhey of 2k re eknfertedoritontboatbrouab-prane ¢6p|
52. 25 In a progessad of i eI Néh thge S@I@@@P@“@éﬂﬁu?%fg%nﬁasﬁgesohthat

sem conductor elenment 56 with the electrode term nals avi ng the bunps
16 for medlt her S0 i e SRPFRST EYP t B ¥ HEN DT RPT &iRPPace? df Of nEhehPhaRAsEPaAL gg
resinous substraie Sife sedpedtive HLePSrdde af€rmoshlsongdaia the third 30
t hrough-hol e 14c, and th iourth thré%gg-hole?l4d. After the process for

adhering the se COTtct oY ef eheRt - R P Ehe process for printing
el'ectroconductive pdBtws12at 12bynnéeesssuy atorp2ovidst the exbendidnt o

cover the plan j it I L C CLLreyi ttern 12b
isto crosg thgﬂgﬁgﬂ%q%%€#e€3P@£55%ﬁagigﬂ%?%¥9%h%péﬁgh?gtgg EBQﬁay be
formed by >coat i fRF BHNAriiagehane eed ht$hg paseechangrbeessetatlic3foily L

2003 - 13  printd nepddiecd Nsphateng PRSEE) is NRbendbe tHsybat ortgdncan al so
be provided by adhering an insulating sheet onto the plane coil 52. The
ot her steps frotHTHe? Pt ee@S FRRUSrFIRT P B8 ef SR P BLRFNCORPPY efPhasPe to the

process for comdledted) tdebd€h catdearehéheosanghbsht hodeces the proadtict
enbodi nent. In iS regard, in the process for printing el ectro-conductive
paste, the el ectro-conductive paste of the circuit pattern 12b extends

bet ween 2fe fourth 1Totfaoubhtiiod ethiddebecitrhe cennechiopovitbntBea of the

pl ane coil 52 Vig.dhe,s rﬁ@&&ﬁéet §s££‘%‘i?£&é £ th wgoﬁ%ﬁ%og&g sgeond
enbodi ments descri bed above, the plane coll_ 52 can also be forned by
printing the el ¥t4r c-ROMARTFIRADaLEEN IR d?§i 0f the sSeRecondusholuch a
case, since theeTérent tspahigrive geavide@d hothehegdldCcBhhy CONpeétiigetihe
pl ane coil 52 m%%p the s§n1€onguc£or elgfegt 5% aée al so fgéneg.gt
el ect roconduct | Ve*Paste, ST 7SE pdb st S 19C RERTT ebf JmaRAt ev e t FEEfBELYT cal
cgnnecti 3% eventhd témeminal apertieat idatof the plane coil 52 exposed
from the through-hole 14a, 14b may be surface-treated by,
for example, gold plating to form a gold-plated cover
film 18. It should be noted that a gold-bump (not shown)
can also be provided on the respective terminal portions
30 of the plane coil 52.
Subsequently, a process for manufacturing the non-
contact type IC card 10 will be described with reference
to Fig. 5.
First, the gold bump 16 is formed on the surface of
35 the electrode terminal 58 in the semiconductor element
56. The thin insulating resinous substrate, for example,

a PET (polyethylene terephthalate) substrate 54, is



20 (gold-plating treatnment) of the terminal portion 52a of the plane coi

52 to be in contact with the circuit patterns 12a, 12b is el i m nat®etJil 2003
Al t hough the sem conductor elenent 56 is |ocated in an area outside the

pl ane coil 52 not overlapped 25 therewith-i% +he above enbodi nents, it can
al so be located in an area inside the plan coil 52 so that a profile of the
non-contact type IC card 10 is mnimzed. In the above enbodi nents, the

pl ane coi |l 52 RFERATRY ANEheeRLEEFERCe 5af Woiwbhets adhexed] sompbasdibFe

30 that a coil f&ipropsy efs by @absdy Ngopr, etching froma thin netallic
sheet and it is then_adhered to a thin,'ngglating reéinous substrate 54.
According to the norP&Hnt acte tB1EPE Cht i of ¥ hEOPPeSehY PRGBAPEORPGIt is

possi bl e to nounétal Bic sl Londuchortielenensul ot isgcheginsnkl sebgerhbat the
gap between el rode termnpals is extrenely,narrow,.onto the thin
EhUE BRI et & o TRULE e €815

insulating res ven u 1J UL 2003 - 14 no
circuit pattern on dllsemf achee ofhtdiegh-dtdkes oppostoelée &hatopanegi ng a

plane coil therapn,dhered oy, URLE 480 PeedbosUseuaclblo asulating

resi nous substrat'e having copper adher ed on surfaces 't
whi ch reduces térampleiucisbrg codstasem permpfbaning cost drillingupgopess) .

under stood by tfQsee skiéd ek initde @itod néle {o5egningndesgebpi on
relates tq only sone of the ﬁreferred enbodi nrents of the_disclosed

i nventiot? and PRERUIRTINR thHAnbRs S¥RPFHUY et FRREIRAY BerkafBSt 828he 10
invention w thotf €lepaplamg ¢oOM $heospiof tthadoshepestheaeef of | thahenkd be

noted that, althou the termnal portion 52a.0of th ang coi.l 52 ar
plated with golﬁn?éﬁ%?ﬁpqi?%%lgﬁEFs%%%%ﬁr% o%?heﬁ?g,Qgeggpﬁrguﬁgr83ﬁgﬁe 15
fofmed on the respectiveaneroi@afoporh i tmsod@a-hol8114d Ufbr2888osing the
CLAIMS 1. A nons £onf AGhe LY@ ] £a FAT 8ls COIPT & 51 Pe é@héPSHb§£%98 Ll ghhavi ng
first and second surfaces; b a plane coil arranged on said first surface of
the filmlisai d Phrimelrd?lahbRy nEestRe¥Papebstrate 54, as described

herein before. It should be noted that the fifth through-
hole l4e is also provided in an area in the one surface
of the thin insulating resinous substrate 54 carrying the
semiconductor element 56 thereon, for injecting a fixing
20 resin.
Then, the gold-plated cover film 18 is formed on the
surface of the terminal portions 52a of the plane coil 52
exposed out of the first through-hole 14a and the second
through-hole 14b (a process for surface-treating the
25 terminal portions of the plane coil).
Thereby, the adhesivity of the electro-conductive
paste to the terminal portions 52a is improved.
Next, the semiconductor element 56 having the bumps
16 formed on the electrode terminals 58 thereof is
30 fixedly secured on one surface of the thin insulating
resinous substrate 54 so that the bumps 16 are positioned
in the third and fourth through-holes 14c, 14d,
respectively. The adhering operation is carried out by
injecting an adhesive via the fifth through-hole 1l4e
35 while maintaining the semiconductor element 56 in tight
contact with the thin insulating resinous substrate 54.

Then, the electro-conductive paste (such as epoxy



a sem conductor elenent arranged on said first surface of the film said
sem conduct or el enent having electrode termnals; 10 said filn1hquHgL2m3

t hrough hol es whi ch expose said termnals of the plane coil and

el ectrode termnals of the sem conductor-el@ment to said 1 second surface
of the film and a wring pattern consisting of conductive 15 paste, filled
in said through hol es and extendi ng therebetween al ong said second surface
of the film sot¥R&at *§8i8 FePFPARLEJoRILNEIpIfdAd ed0i Hsacoadiasttin dal |y

connected to sab_glalne%wéent ehel #ak§t0fandhensed edrdugnUhileymenia by qeans
of said vmrlngiaﬁ ttern. . A non- ﬁontact type I cartghé_i[set forth in

claim1, wherePfC 9698188 ety¥esPy Fhge §O5RNEhied % | TUHEHAIOIRS ¢ he
sem conduct or ekbnentdand ahéabgﬁerehhlflac%alon ttImreotthinhdJnesdlcaﬁ;arg litate

I I d 25
ol cotrode  or i AALROYS RURBNE AR 2r FUBETE Gard ae oGl R HATPas S L
wherei n said teegunallsfprhéemhbﬁg deifli neelx pos &e Bhgﬁﬂ&ﬁﬂlﬂ&ﬂgﬁodﬁﬂ&a IS
plated wth 90% ggrfi%g" 'tghé %’ie‘élt? LY o%%hc%qwe%tafs%l%)betl\ﬁe% Said

conductive pas Cerm nar ~of the prane ‘4.7"A hon- cont act
type IC card c@ﬁpﬁﬁ@Sngth&nellﬁ§tur9tpngdﬂlcltm\ﬂ¢amaﬁg‘-ef idsstf idde b ddoride

surfaces; a pl a@@peeich var rtﬁ@%%@hQ'Boi@sd 1lala" o Ci@dsgrd‘ ac@xeatOftHéq%]fédﬂBo-sa' d
pl ane coj | haV|g% terninals; a sem conductor elenent arranged on said

second st faceC€ PﬁélVFIPPS§§|&sséﬁW86ﬁﬁﬂdtGFOQHQWBmPtO1?Eﬂpﬁuq9%ﬁﬁEF 16
havi ng el ectr ogg thettienalectiade fiekmihavisng st karnwgmeheﬂe&snlaialpq;ajﬁﬂm

where said el e¢gt,rode,term nals of the_ s nlcondu or exposed b
nmeans of said %tztahr%lﬂlgﬁefg‘gl’eg;%eaﬁggéo\ﬂl ?’eﬁ@'eﬁgttglr nfgo qﬁgtq}ff 7P Y
conduct i ve pastdrotight-ddlies sdied fidcoaghl It@leege@n@neheemaam ttheerssfaarmd t o
said term nal s ,qfy g%%r%a'%‘ﬁr%‘ﬁ' Im-%%.l&@atm%a' gétdera'}flen%]o%ege% Q{%htgl Aife cOi |

are electricall connect éd to said el'ectrode termnals o
seni condbzt or EleFEFO-BPNFEAHIVEf PS&it@ -wiri ng pattern. 5. A non-cont act

type IC card as set rherll fitRy, %h@'EﬂéctW@QH%dadﬁ%ﬂ$dﬂ§§§%éﬂlé e &3 d
wiring pattern.is to.cross said plane coil is covere w th an 15 insul ator

and sai d wi ri ng o8t t&en Wi ingr PeEteR nsdidd (iMASurR 459, . AGTEFEERRHEt type
| C card as set ther ttI@ﬂﬂin@IlapﬁSLr&;oMerselano& @0led Hllaie Icf‘olﬂf @2 dal adhesai d

el ectrode termgpal , of {he senicqnduct gr el .snen El%QQ1§Q QQ%QiWQtE%ﬂ%fald

through hole totacilTtate an eréctri Cal connectlon et el said co ive
past e and0sai doghest (ed@rosesisndlor AryAngortheomasde)t-ype | C card as set

forth in claimd4, wheLei n ;$aid skigfiMaRal@hehe Phang GO ltHe Y afed, with
gold to facilitate an el'ectrical connection between said conductve paste

and said terni e 5@5@@@u§|§w@r@5@pts 62, each having the adhesive
layer 61 on one surface thereof, are applied to both

sides of the thin insulating resinous substrate 54
25 carrying the plane coil 52 and the semiconductor element
56 thereon so that the resinous oversheets are opposed to
the thin insulating resinous substrate 54, and heated
under pressure to form the non-contact type IC card 10 as
shown in Figs. 6(a) and 6(b) (a process for completing a
30 card).
(Second Embodiment)

In a second embodiment, the plane coil 52 and the
semiconductor element 56 are disposed on different
surfaces, respectively, of a thin insulating resinous

35 substrate or film 54 as shown in Figs. 3 and 4.

More specifically, the plane coil 52 is disposed on

one surface of the thin insulating resinous substrate 54



8. 'A process for manufacturing a non-contact type IC card conprising the
followng steps of: 30 formng a plane coil on a first surface gﬁ‘ﬂmﬂ
insulating film formng said filmw th through holes at positibns gpe
termnals of the plane coil and electrode iérninals of a sem conduct or

el ement are to be exposed by 35 said through holes; nounting said

sem conductor elenment on said first surface of the filmso that el ectrode
31 J UL 2003 -(the (apAhaAwrfans aFf 89 pesiRidhed aandat b, twrblgh Bbees:

and printing congiddididiast & Shést 155 b fdddggkdd oﬁ@'@hé hs-ewff botescand

extendi ng therebetween 5 along said second surface of the filmto form

wiring pattern Forths éé'tlrr} YL AT AP PURTHHe? Sbf (EhR bPUeE coi |

to said el ectradg flRydndalsedf iherisgin cg)rujupt@)r elenment. 9. A process as
set forth in clarmar wherern sard ]%@)I ane form % ste co rrses

prepari ng°a subst rate" 14h% Wecqf‘ pfpeelr
previ ously adhqrcea:l::a:rrds tﬂm ce‘I ctthengpl«zmej awoppetr2 fand . tHo. e]pecpu:mda:ss as set

o i Chai M &rrherel meald olansRuldndANING, RLeR cOpr eR B L 1L 09

conductor 15 paste on sai rocess as se

wherein a gol d-Hums |t§nfﬂuﬂh-dmzll%rﬂ4§araﬁdelfétﬁ risue tlerirelglofhede 14d
sem conduct or &l.&fBRfeq b&f A1 %@iﬁxl%ﬁﬂx@%q We S AR 51k 155 {RIHY €6y Ofp8ai d

first surface of the film 20 process as set forth in claim8
wherein $8id t@r’fﬁ%n%f”{%@lﬁ%{é’%ﬂer%e@ i9f e %WW%’F%F is

pl at }ad Wi th goldhendfritersesain gy agh Sigtfades, fatdredio hJ@lﬁd\lulpr Os£56e f 0% .
manuf act uri ng -contagt t card conprising the foll ow ng steps o
25 forning a p?]azﬂ njcztﬂ ]g)ﬁo %}O dcsclfrafegtceec OHPRREUT AT RAFTF M f or mi ng
said filmw th exdrendimhdletavedn pdss ttexmsi nvitile rpeo et demt roitke dsfermefamsamé a
sem conduct or t leé&gqsgd% y, t 30 nounting
said sem conduc;eét(;(;l:rlﬁrﬁt erararergdt %né)ge secong:eﬁﬁrgaclewf% ﬂ?l I m so that

el ect r odé5t er iSRS Qriiiatsir flkenril t3onethetieigniane mlght A ofinghe

printing conducdineg Padf rds 19 e Bndiy |ﬂf§éfhé&'ﬂq€c§”%hﬂh§&@§hﬁ”d
extending along said first surface of the filmto form a Wi ring pattern for

electrically c i ShY 14 W dhe IR aRneDitherent ®ie 2003

superposed with the terminal portions 52a of the plane
coil 52 so that the respective terminal portions 52a of

20 the plane coil 52 and the respective electrode terminals
58 are electrically connected to each other.

In this embodiment, since the circuit patterns 12
are formed on the same surface of the thin insulating
resinous substrate 54 as that carrying the plane coil 52

25 thereon, one of the circuit patterns 12b necessarily
crosses the plane coil 52.

Accordingly, it is necessary to electrically
insulate the plane coil 52 from the circuit pattern 12b
crossing the former to avoid a short circuit. For this

30 purpose, as shown in Figs. 3 and 4, an insulator 20
formed, for example, of insulating paste or an insulating
resinous sheet is interposed between this circuit pattern
12b and the plane coil 52 by forming the circuit pattern
12b on the insulator 20.

35 Also in the non-contact type IC card of the above-
mentioned embodiment, it is unnecessary to provide the
circuit pattern on one surface of the thin insulating



- I's to said electrode term nals of the sem conductor el enent.

process as set forth in claim 13, wherein said plane coil where sﬁlyHHRWBg
pattern is to cross said plane coil is covered with an insul ator and, then,
5 said conductive paste of the wiring patt&gn-is printed on said insul at or.
15. A process as set forth in claim13, wherein said plane coil formng
step conprises preparing a substrate conprising said filmto which a copper

foil is 10 previcsudIonsad@vdrsdd &t thoPRasdiieng s it te siigary ¥9 | the eplape

process as set dqant B2 RHdrddA b3 \M&r@;&nﬁﬂ@ R fPidnd andw 4101 5¢ ep
conprises printi ng conduct or pa te on said film 17, A process as set forth

in claim13, pdhered, d:IQj & Sh% FATed TR WA 2 BTS¢ 2R % nal

of the sem condueitorhRirement ndefedyce t%altﬂseSQmeCQﬂd.ltﬁhQTs@Jlﬁlﬁﬁ résﬁwm gd
laim1

on said first surface of film rocesasst fothl
wherei n sai d t«f‘l}‘m% 5[%21 gfkﬁlcq Oéﬂ'swq %Lb%if re said
conduct or past e;uxffatdw ,vmxresmgtpatg ém a &epducn:tmh J.rAIt@eAqirdk@aﬂtf Aygt A A
| . AHE. ANY. AfY. Al E. A | DTS %

<"=""08% (8(>(4. | w %Iéﬁ% cai c% ca] C]%%ﬁ%n% % ’}gca] ca ]fccaﬁ ca 3(:%‘] cac] c%']lc%] ca
] ca] ca ca] ca] c )0 Ffc dJhdies] Gt S lleSBSfV&JBfE 7\7Q

999<<<<=: =BBe DiRIIDFRf6G stk 4 ]uaal@]ﬂ@vp %]fc ac]rﬁ:_a];saadcﬁ?d 3} £5¢ &9 cal
calcalc ca]ca]ca]ca]ca]ca] a]ca]ca]cn%ga]ca]ca]ca]ca]c aICE{IHIJJ$L2L9LN
I\I\/OA@SS;Lb%ZpZ}l[S[ [AURSEROSIFHAY e §5 S dfheta)ich g c‘Ja‘]‘isa*] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ¢ ajaldindetal C alrt gl am]&ﬁirﬁadlda] @] calver] ol kallf afSgd

magss" s"syyyy% \ccl?: f Of 7f >ff Xsni d’\ ca] ¢” al.cal cal ca ca %Ci‘&ca]c

a] cal ca] ca] cal ¢ ks R b e e i R e
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) 10%& () --:0pax"?l pPnl@:boring process, there are solely provided the
third through-hole 1l4c and the fourth through-hole 14d
for exposing the electrode terminals 58 of the
semiconductor element 56 and the fifth through-hole l4e

20 for fixing the semiconductor element 56.

In a process for surface-treating the terminal
portions of the plane coil, the gold-plated cover film 18
is formed all over the surface of the terminal portion
52a of the plane coil 52.

25 In a process for adhering the semiconductor element,
the semiconductor element 56 with the electrode terminals
58 having the bumps 16 formed thereon is adhered to the
other surface of the thin insulating resinous substrate
54 so that the bumps 16 are positioned in the third

30 through-hole 14c and the fourth through-hole 14d.

After the process for adhering the semiconductor
element 56 and before the process for printing electro-
conductive paste 1l2a, 12b, the insulator 20 must be
provided to cover the plane coil 52 at a position in

35 which the circuit pattern 12b is to cross the plane coil
52. As an example, the insulator 20 may be formed by
coating and drying an insulating paste (a process for
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printing the insulating paste). Note the insulator 20 can
also be provided by adhering an insulating sheet onto the
plane coil 52.

The other steps from the process for printing

5 electro-conductive paste to the process for completing

the IC card are the same as those in the first
embodiment. In this regard, in the process for printing
electro-conductive paste, the electro-conductive paste of
the circuit pattern 12b extends between the fourth

10 through-hole 14d and the terminal portion 52a of the
plane coil 52 via the surface of the insulator 20.

In the first and second embodiments described above,
‘ the plane coil 52 can also be formed by printing the
electro-conductive paste and drying the same.

15 In such a case, since the circuit patterns 12a, 12b
for electrically connecting the plane coil 52 with the
semiconductor element 56 are also formed of electro-
conductive paste, it is possible to assuredly achieve the
electrical connection even if the surface treatment

20 (gold-plating treatment) of the terminal portion 52a of
the plane coil 52 to be in contact with the circuit
patterns 12a, 12b is eliminated.

Although the semiconductor element 56 is located in
an area outside the plane coil 52 not overlapped

25 therewith in the above embodiments, it can also be
located in an area inside the plan coil 52 so that a
profile of the non-contact type IC card 10 is minimized.

In the above embodiments, the plane coil 52 is
formed on the substrate 54. However, it is also possible

30 that a coil is prepared by punching or etching from a
thin metallic sheet and it is then adhered to a thin
insulating resinous substrate 54.

According to the non-contact type IC card of the
present invention, it is possible to mount a

35 semiconductor element, of such a small size that the gap

between electrode terminals is extremely narrow, onto the

thin insulating resinous substrate even though there is
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no circuit pattern on a surface of the latter opposite to
that carrying a plane coil thereon. Therefore, there is
no need to use a thin insulating resinous substrate
having copper foils adhered on both surfaces thereof,
5 which reduces the production cost and the product cost.
It should be understood by those skilled in the art
that the foregoing description relates to only some of
the preferred embodiments of the disclosed invention, and
that various changes and modifications may be made to the
10 invention without departing from the spirit and scope
thereof.
It should be noted that, although the terminal
) portion 52a of the plane coil 52 are plated with gold in
the first and second embodiments, a gold bump can be
15 formed on the respective terminal portions 52a.
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CLAIMS
1. A non-contact type IC card comprising:

an insulating film having first and second
surfaces;

5 a plane coil arranged on said first
surface of the film, said plane coil having terminals;

a semiconductor element arranged on said
first surface of the film, said semiconductor element
having electrode terminals;

10 said film having through holes which

expose said terminals of the plane coil and said
electrode terminals of the semiconductor element to said
) second surface of the film; and
a wiring pattern consisting of conductive
15 paste, filled in said through holes and extending
therebetween along said second surface of the film so
that said terminals of the plane coil are electrically
connected to said electrode terminals of the
semiconductor element by means of said wiring pattern.
20 2. A non-contact type IC card as set forth in
claim 1, wherein a gold-bump is provided on said
electrode terminal of the semiconductor element and
arranged within said through hole to facilitate an
electrical connection between said conductive paste and
25 said electrode terminal.

3. A non-contact type IC card as set forth in
claim 1, wherein said terminal of the plane coil, exposed
in said through hole, is plated with gold to facilitate
an electrical connection between said conductive paste

30 and said terminal of the plane coil.
4. A non-contact type IC card comprising:
an insulating film having first and second
surfaces;
a plane coil arranged on said first
35 surface of the film, said plane coil having terminals;
a semiconductor element arranged on said
second surface of the film, said semiconductor element
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plated with gold to fac1lltate an electrical connectlon
/ between said conductive paste and said terminal of the
plane coil.
8. A process for manufacturing a non-contact type
IC card comprising the following steps of:
30 forming a plane coil on a first surface of
an insulating film;
forming said film with through holes at
positions where terminals of the plane coil and electrode
terminals of a semiconductor element are to be exposed by
35 said through holes;
mounting said semiconductor element on
said first surface of the film so that electrode
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) 10. A process as set forth in claim 8, wherein said
plane coil forming step comprises printing conductor

15 paste on said film.

11, A process as set forth in claim 8, wherein a
gold-bump is provided on said electrode terminal of the
semiconductor element, before said semiconductor element
is mounted on said first surface of the film.

20 12, A process as set forth in claim 8, wherein said
terminal of the plane coil, exposed in said through hole,
is plated with gold, after said through hole is formed.

13. A process for manufacturing a non-contact type
IC card comprising the following steps of:

25 forming a plane coil on a first surface of
an insulating film;

forming said film with through holes at
positions where electrode terminals of a semiconductor
element are to be exposed by said through holes;

30 mounting said semiconductor element on
said second surface of the film so that electrode
terminals thereof are positioned at said through holes;
and

printing conductive paste so as to be

35 filled in said through holes and extending along said

first surface of the film to form a wiring pattern for

electrically connecting said terminals of the plane coil
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said plane coil forming step comprises preparing a
substrate comprising said film to which a copper foil is
10 previously adhered and then etching said copper foil.
16. A process as set forth in claim 13, wherein
said plane coil forming step comprises printing conductor
) paste on said film.
17. A process as set forth in claim 13, wherein a
15 gold-bump is provided on said electrode terminal of the
semiconductor element, before said semiconductor element
is mounted on said first surface of the film.
18. A process as set forth in claim 13, wherein
said terminal of the plane coil is plated with gold
20 before said conductor paste of the wiring pattern is

printed.



