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NON-CONTACT TYPE IC CARD AND PROCESS FOR 

MANUFACTURING SAME 

BACKGROUND OF THE INV~NTION 

1. Field of the Invention 

SDK-H283 
·' 

'rhe present i11ventiori relates to a nori-contact 

type IC card,. comprising .~ plane coil and .a semiconductor 

element, wherein termip.al portions of the plane coil and 
. . 

10 electrode terminals of the semicon.ductor·eiement are 

electrically connected to each other, and a process for 
. . 

manufacturing the IC card. 

~. Description·pf the Related Art 

A structure ot.a prior art non ... coritact type IC 

15 card will be described with reference to Figs. 6(a°>. and 

6 (b). 

The plane coil 52 is prepared by etching a 

metallic foil (for example, a copper foil) formed on one 

surface of a thin insulating resinous substrat~, such as 

20 a resinous film, to have a generally rectangular coil 

·shape_ or by printing a electro-conductive paste in a coil 

shape on one surface of the.thin insulating resinous 

substrate 54 and drying the same. Opposite ends of the 

plane coil 52 define.terminal portions 52a, respectively. 

25 A semicon~uctor element 56 has two electrode 
.· 

terminals 58 projected from one surface thereof to be 

connected with the respective terminal portions 52a of 

the plane coil 52. 

As shown in Fig. 7, the semiconductor element 

30 56 is positioned and attached onto one surface of the 

thin insulating resinous 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 
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·insulating resinous substrate 54.via an anisotropic 
conductive :film 60. Thereby, an electro;...conductive path 
is formed between the projected electrode terminal 5.8 and 
the terminal portion 52a opposite thereto so thatthe 

5 ·electrode terminal 58 is electriqa:J.ly connected.to the 
ternt±nal. port.iqri 52a c:>·f the plane c9il 52. 

A pair of resirious over.:.sheets 6.2, each 
car#yirig .ari adllesive layer pn one surfacethereof,·are 
plac·e<i 1 respec~ively, on bbth sides· on the tllin .. ·· 

10 insulating resinous s'1})strate 54 c:>n whiqh are.disposed 
the plane coil· 52 and the semiconductor element. 56 1 .and 

. -
heated under pressure to form ·a non;,_contact type ·:re ca:rd 
50., as shown in.F'igs.· 6(a)' and 6(b) •. 

Recc;intly, as the· semiconductor eiemeiit·. $6 has 
:15 . become increasingly Sinaller in Size I the gap . between the 

pair of electrode terminals 58 formed on the 
semiconductor element 56 has also become smaller, whereby 
it is impossible to locate the semiconductor element 56 
so that the electrode terminals 58 thereof are arranged 

20 inside and outside the plane coil 5~. 
As a countermeasure to this problem, it has 

been proposed 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 pl~ne 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 
mount~ng structure as in the preceding example. 
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l:n this regard, the above-..mentioned IC card 
relating to the prior· art is disclosed in the united 
States Patent No. 5,705,852 (issued on January 6, 1998). 

However, .i11 the structure shown in Figs. 9 and 
5 10, it is necessary to a~here meta~lic foils onto both 

sµrfaces of the thin insulating resinous substrate 54;, 
. f.orm the plane coil. · 52 as well as an ·extension . wiring . 
pattern 64 by etching tl)emetallicfoil,s and ptovi.de a 
throµgh-hole. 6 6 to electri¢al.ly connect the plane coil S2 

10 .formed on onesurf~ce· with the'extens,i.on w~ring pattern 
64 formed on thE! other surface. ·This resµlts in an 

·increase in· production steps. Also, since it is necessary 
to use the .thin insulating reelinous substrate having t.he. 
metallic foils adhered to the opposite surfaces thereof, 

15 there is a problem in that a .material cost becomes higher 
to increase the product cost. 

SUMMARY OF THE INVENTION 
Thus, an obje~t of the present invention is to 

provide a non-contact type IC card capable of mounting 
20 thereon a small-sized semiconductor element having a 

narrow gap between electrode terminal.s, without forming a 
circuit pattern on a surface of an-thin insulating 
resin9us substrate opposite to the surface on which a 
plane coil is formed. 

25 Another object of the present invention is to 
provide a non-contact type IC card which solves the 
above-mentioned problems in the prior art. 

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 surf ace of the ·film, the plane 
c.oil 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 termina-ls of the plane 
coil and the electrode terminals of the semiconductor 
element to the second surf ace of the film; and a wiring 
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pattern consisting of conductive paste., filled in the 
through holes and ·extending t.herebetwee.n along the second 
surface of the film so that the terminals of the-plane 
coil are electrically connected to the electrode 

5 terminals of the semiconductor element by means of the 
·wiring pattern. 

A gold-bump is provided on· the electrode terminal· of 
.. . . . 

the semiconductor el,.emel)t and arranged within the through 
hole :to facilitate an electrical connec:t±onbetween the 

. . . 

·. 10 condµctive paste : and tlle electrode terminal. 

15 

The terminal of the plane coil, exposed in tbe 
through hole, is plated with gold to tacilitate an 
electriccil connection betwe$n the cond-µctive paste and 
the terminal of the plan,e coil •. 

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 
elemeµt 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_ 
termi_nals of the semiconductor element by mean~ 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 
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insulating film; forming a film with through hole.s at .. 
positions where termina1s·of the plane. coil~ and· electrode 
terminals of a semiconductor element· are to be exposed by 
the through holes to a second surface of the film; 

5 mc:n111:ti.nci ~he semiconductor element on the first ~u.r:face 
of.t:he film· so that electr.ode terminals thereof are 
p~:s-iti6ped in -t:he through holes; . and pr.i.nting· conductive 
pa$te so as to be filled in th¢ through h()'.J;es and 
ext~nding thereb~tween along the secolld.surface of the . 

10 · film :to form a wiring pattern fo.r: eiectr:Lcally connecting 
· the terminals of the. plane coi,l to the electrode 
terminals of the semiconductor element. 

According to further aspect Of t:he pr~sent 
ilivE;lrttion, there is . provided· a proce,ss .~or mal).u~abturing 

15 a non~contact IC card comprising the fo;ll~wil).g. steps of: 

forming a plane coil on a first surf ace of an insuiating 
film; forming a film with through holes at positions 
where electrode terminals of a semiconductor element are 
to be exposed by the through holes; mounting the 

20 semiconductor element on the second surface of the film 
so that electrode terminals thereof are positioned at the 

·through holes; and printing conductive paste so as to be 
filled in the through holes and extending along the first 
surf ace of the film to form a wiring pattern for 

25 electrically connecting the terminals of the plane coil 
to the electrode terminals of the semiconductor element. 
In this connection, the plane coil is covered with an 
insulator where the wiring pattern will across the plane 
coil and, then, the conductive paste of the wiring 

30 pattern is pasted on the insulator. 
The plane coil forming step can comprise preparing a 

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 
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element is mounted on the first surf ace of the film. 
The terminal. of· the plane coil. is plated with·• goldi 

·after the thr()ugh hole is formed. 
BRIEF DESCRIPTION OF THE, DRAWINGS ·. 

5. Fig. 1 is· a plan view of a main part ·o:f a first 

embodiment of a non~contact type IC card according to the 
present invention; 

. Fig,. 2 is a sectional view taken aloD,g a line w ... w in 
F.i,g ~ l; 

10 Fig. 3 is a plan view of a main part of a second 
embodiment of a non-contact type IC card accordi~g to the 
present invention; 

Fig. 4 is a sectional view.taken along a line w...;.w iri 

Fig._ 3; 

15 Fig. 5 is a block diagram for explain.i,ng a proqess 
for producing the IC card shown in Fig. l; 

Fig. 6(a) is a plan view illustrating a non-contact 
type IC card; and 

Fig. 6(b) is a sectional view thereof taken along a 
20 line W-W; 

Fig. 7 is a plan view illustrating an example of a 
prior art non-contact type IC card; 

Fig. 8 is a sectional view taken along a line w-w in 
Fig. 7; 

25 Fig. 9 is a plan view illustrating another example 
of a prior art non-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 describeq below with reference to the 
preferred eml;>odiments 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) 
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A structure o~ a non ... contact·type IC card 10 will be 
described below. 

First of all, among components of the non-contact 
type IC. card, those the same as those in the prior art 

5 contact type IC card 50 will be described with refe+ence 
to Figs. 6{a) and 6(b). 

A plane coii 52 is .\formed on a sur::face of ail thin 
.. insulating resinous substrate or film 54, ·.and a 

semiconductor element 56 is mounted on the surface "of the 
10 thin insulating resinous·substrate 54 so that electrode . . 

terminals 58 of the former ~re electrically connected to 
terminal portions of the plane coil 52, respectively, 
wherein the semiconductor element 56, the plane coil 51 
and the thin insulating resinous substrate 54 are covered 

15 with a pair of oversheets 62 applied on the opposite 
sides of the thin insulating resinous substrate 54 to 
form an integral piece. 

Next, an electric connection between the plane coil 
52 and the semiconductor element 56 will be described, 

20 which is one of features of the non-contact type IC card 
10 according to .the present invention different from that 
of the prior art. 

In this embodiment, as shown in Figs. 1 and 2, the 
plane coil 52 and the semiconductor element 56 are 

25 arranged on the same surf ace of the thin insulating 
resinous substrate 54. 

More specifically, the plane coil 52 is disposed on 
one surf ace 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 {14a, 14b and 14c and 14d) provided in the 
insulating thin resinous substrate 54 for exposing the 
terminal portion 52a of the plane coil 52 and the 
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electrode terminal 58-o! the semicondu¢tor element 56 on 
··the ·· other surf ace· of the thin insulating resinous · 

substrate 54, and two connection circuit patterns 12a, 
12b, formed of electro-conductive paste, extending 

5 between the terminal portion 52a -of the plane coil 52 and 
t:ti:e·electrodeterminal 58 of tpe seil\iCoridl.lc:tor eletne11t 
5E>i wherein opposite ends of the con11ection-circuit 
pattern~ 12a, .l2b are .inser;ted in:to the: th.rough•boles 14a 

. . . . . . . 

·to l4d·filled with the elect;ro~conductive paste so.that· 
10 the respective terminal portions $2a o;e the plane coil 52 

and the respective elect.rode· terminals 58 are 
electrically connected to each other. 

Thus, it is unnecessary to prpvide the extension 
wir.i,ng patte,:n 64 on the surfa~e oppo~iteto that 

15 ca.r:,:ying the plane coil 52 i by etching the metallic "foil 
. . 

in advance, whereby there is ··no need to use a thin 
insulating resinous substrate 54 having copper £oils 
adhered to both sides thereof, which reduces the product 
cost. 

20 To facilitate the electric connection with the 
electro~conductive paste filled in the through-holes 14c, 
14d, the electrode terminal 58 of the semiconductor 
element 56 may .be provided with a g.old bump 16 protruded 
from the surface of the electrode terminal 58. Similarly, 

25 the terminal portion 52a of 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 
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prepared, onto one surf ace of which is adhered a metaliic 
foil such as a copper foil~ 

Next, the plane coil 52 is formed by etching the 
metallic .foil on the thin insulating resinous substrate 

5 54 ·.(a process for forming a plan~ coil). 
. . 

Then; the through:".holes 14a to 14e are opened · 
through the. thin insulating res.irious substrate 54 by, for 
·example, using a !as·er beam (boring or qrilling p:rbqess) :;. 
There are the.first through-hole 14a and the second 

10 through-hole 14b for exposing the terminal portions 52a 
of. the plane cC>il 52 out _of the. other surf ace of th.e thin 
insulating resinous sµbstrate 54, and the thiJ:"d through-

. ,hole 14c and. the ~o~rth throu.<Jh_;hole 14d for exposing the 
electrode ter~.iµals 58 out of the-other surface of -the 

15 thin insulating resinc:>Us substrate 54, as described 
herein be.fore. It ·should be noted that the fifth through­
hole 14e is also provided in an area in the one surf ace 
of the thin insulating resinous subs.trate 54 carrying the 
semiconductor element 56 thereon, for injecting a fixing 

20 resin. 
Then, the gold-plated cover film 18 is formed on the 

surf ace 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 14e 

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 
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type resin containing silver filler). is coated in a 
region between the first and third through'"-holes ·· 14a, 14c 
and a region between the second and fourth through-holes· 
14b, 14d on the other .surface of the thin insulating 

5 resinous substrate !)4, wherein a length o~ the respective 
region is preferably defined to be shortest ca process 
for printing the elec·t.rc:>-condu¢tive pas"t:.e) • In this. 
process i the electro..:·c()ndµct;ive pa·ste is" filled in· the 
respective throU.qh;...hoies 14a .·to 14d .so that the e,lectro-. . 

10 conductive paste i.s favorably brought into tight con:tact 
.. . .. 

with the ·electrode terminals.· 58 ~nd the. terminal portions 
52a. ·Thereby,. the region between the ··first and third 
through.,..holes 14a, 14c a!ld the reg,ion between the second 
and fourth throU.gh..,,hoies ~-4b; l4d a:re covered with the 

15 electro-conductive pa_ste. 
·Thereafter, the electro.-conductive paste is dried to 

·form the wiring pattern 14 ( 14a and 14b). Accordingly,. 
the terminal port~ons 52a of the plane coil 52 and the 
electrode terminals 58 are electrically connected to each 

20 other (a process for drying the paste). 
Then, in a similar manner to that in the prior art, 

the resinous oversheets 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 surf ace of the thin insulating resinous substrate 54 
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(the upper surf ace as ·seen in Figs. 3 and 4) , whilst the · 

·semiconductor element.56 is disposed on.the other surface 
of the thin insulating resinou·s substrate 54 (the lower 

surface as seen in Figs. 3 and 4). 
5 The connecting structure betwe.en the terminal 

-portions 52a of the plane coil 52 and the electrode 
terminals 58 of ·the semiconductor element 56 includes the 
th.i,rd through""hole 14:c and the fourth through-hole 14d 
provided in the. insulating thin· res~IiC>liS su.bstrate ·· 54 for 

10 exposing the'electrode terminal 58 of the semiconductor 
element 56 on the one surface, c=;i.nd two circuit patterns 
12 (12a, 12b) formed of electro.;..conductive paste, 
extending between the terminal portion 52a of the plane 
coil 52 and the electrode. terminal 58of the 

15 semiconductor element 56; wherein one end of each of the 
circuit patterns is fillingly inserted into the through­
holes 14c and 14d whilst the other ends thereof are 
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 surf ace 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 
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resinou.s ·.substrate 54 opposite· to that carrying the plane 
coil 52 ther.eon by, for example, etching the metallic .. ·. 

foil· adhered to the one surface in advance, which means 
that there is no need to use the thin insulating resinous 

5. supstrate 54 havin9 tbe copper foils adhered on both 
surfaces, resulting· in a reductiori,in the product cost~· 

Aprocess for producing the non--contact type iccard 
10 of this second embodiment will be described below. In 

.. this· regard, since a basic flow of the procl~ction .• process. 
10 is substantially the same as that in the· first 

embodiment, an explanation will be given solely regarding 
the difference between the e:rilbodiinents, with reference to 
Fig. 5. 

A process for forming the plane coil in this $econd 
15 embodiment is the same as that in the first embodiment. 

In a boring process, there are solely provided the 
third through-hole 14c and the fourth through-hole l4d 
for exposing the electrode terminals 58 o.f the 
semiconductor element 56 and the fifth through-hole 14e · 

20 for fixing the semiconductor element 56. 
In a process for surf ace...;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 th~reon is adhered to the 
other surf ace 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 12a, 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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pr.i.11ting . the insulating paste) • Note the insulator 2 O can 
. ·. . . .. 

also be provided by·adhering ail insulating sheet onto the 
· plane· coil 52. 

The other steps from the process for printing 
5 electro-conductive pas.t(i! to the process for completing.· 

the :tc c:ard are thesa~e as the>se ±n the first 
embodiment. In this J:~g<*-rd, in.the process for pJ:inting. 
electro..;con<luctive paste,. tne electro.;;.co~auctivepaste o.f 
.the ··circuit .pa-i;.tern 12? extends between the .fourth· . 

10 through-hole J4d a~d the terminal portion 52a of the 
plane coil 52 via the sur.face of the insulator 2 O. 

In the first·· and .. second. eriibodiments described above, 
the plane coil 52 can .. also be •fo:i;med by pririting the · 
electr()'"".Conductive . paste ang dJ:yin'g the same~·· .. · 

15 In such a ~ase, since the ·circuit patterns· 12a, 12b 
for electrically connectingthe plane coil 52 with the 
semiconductor element 56 are also formed of electro­
conductive paste, it is possible to assuredly achieve the 
electrical connection eve.n 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 abpve 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 $heet 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.circµit pattern Qn a surface of the latter opposite :to 
thiit carrying a·plane coil ttiereon'. 'Therefore, there·is · 
no need to use a thin insulating resinous substrate 
having copper foils ad)lered on.both surfaces thereof, 

5 which reduces the production co~t an.d the product cost • 
. · !t should be under&tood by thpse skilled in' the art 

that the foregoing d~sqriptio:n relates to.only some of' 
. the preterred embodimerits· of the d.lsclosed · iriveilt;;ion, and . 
that various changes anc:l.modifications may be made to t~e 

10 invention without departing from the ~p$.r.it and scope· 
th~reof. 

It should be noted that, althou~h the·terminal 
port;iori 52a of the plane coil ~2 are plated with golQ. in 
t.he first and second e~odiment~, .. a gold bump can be 

15 formed on the respective terminal portions 52a. 
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CLAIMS 
1. A non;....contact type·:tc card comprising: 

an insulating film having first and second 
surfaces; 

a. plane coil arranged on said first 
surface of the filill,. said plane coil. }l.aving te:rminals; 

a semiconductor element arranged 011 said 
first surface of the.film, said semic6ndµci:otele;!ment 

· 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,· fi.lled 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 
semicpriductor 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 surf ace of the film, said semiconductor element 
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having electrode term:tnals; 
said film having through holes at 

position~ where said,electrode terminals of tlie 
semiconductor element are exp()sed by means of said 

5 through holes; and 
a wiring_pattern consisti:ng of conductive 

paste, filled in said through holes and extending 
therefrom to said terminals ;Of the plane coil-- so tl1at 
said termi'nals 6£ the plane . coil are: electrically 

1 o connected to said e_lectrocie -terminals of the 

semiconductor element by m~ans of said wiring.pattern. 
5. A non:""'contact type-IC card as set forth iri 

- -

claim -- 4, wherein said_ plane coil where said wiring 
pattern is to crC,ss said plan~ coil is covered with an 

15 insulator and said wiring pattern is formed on said 
insulator. 

6. A non~contact type IC card as set forth in 

claim 4, wherein a gold-bump is provided on said 
electrode terminal of the semiconductor element and 

20 arranged within said through hole to facilitate an 
electrical connection between said conductive paste and 
said electrode terminal. 

7. A non-contact type IC card as set forth in 
claim 4, wherein said terminal of the plane coil is 

25 plated with gold to facilitate an electrical connection 

between said conductive paste and said terminal of the 
plane coil. 

30 

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

forming a plane coil on a first surf ace of 
an insulating film; 

form-ing said fl.lm 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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terminals thereof.·· are positioned ·.at said thr<:>Ugh holes; 
and··· 

· printing co-nducti ve paste so .. as to be 
.filled iri said through holes and extending therebetween 

5 along· said second surf'!3.cE! of' the film t;o form. wiring 
.. pat'l:ern for electriea.11y connedting said termi:n~ls of the 

. . . 

plane coil to said electrod~ terminals of the .· 
semiconductor element •. 
. . . 9 • . A process · as •·set .. ;fbrth -in ·. ¢ J_:aiin 8 , wherein·. Scd<;l 

·· 10 .·. plane coil forming step coxnpr:Lses • prepating · .. a· substrate 
coxnprising said film t.o whidh a c<;>pp~~. fc:)il is previously 
adh¢:ted and-then etching said copperfb,;1. 
. · .. io. A process ·~:s ·.· s·E!t .forth:. in cl~im 8, wherein ·said 

pl·ane coil forming step comprises. printing cortductor 
15 .· paste on said film .. 

11. A process as set forth in claim 8, wherein a 
. gol_d-bump is provided on said electrode terminal of the 
semiconductor element, before said semiconductor element 
is mounted on said first surf ace 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 surf ace of 
an insulating film; 

forming said fi~m 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 surf ace 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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to said electrode terminals of·· the semiconductor element.·. 
·· 14. A process as set forth in ·claim 13, wherein 

said plane coil where_ said wiring pattern· is to cross 
said plane coil is·covered with an insulator and, then, 

5 said conductive paste of the wiring pattern is printed.on 
said insulator. 

15 •. A. process as set forth in claim 13 1 whel:'ein 
said plane coil forming step CQltlp'riSes preparing a 
substrate comprising said f·i'lm to which a ·copper ·foil is 

10 previously adhered and then E!tChing 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 el~ctrode terminal of the 

semiconductor element,·. befor.e 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 ~at.tern is 
printed. 


