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NON CONTACT TYPE IC CARD AND PROCESS FOR
MANUFAQTURING SAME

BACKGROUND OF THE INVENTION
1.’ Field of the Invention _
The present 1nventlon relates to a non-contact

type IC card, comprising a plane c01l and a semlconductor l

element, whereln termlnal portlons of the plane c011 and
electrode terminals of the semlconductor element are _
electrlcally connected to each other, and a process for
manufacturlng the IC card. _
f2. Descrlptlon of the Related Art

| A structure of a prlor art non-contact type Ic.
card will be described with reference.to Flgs. 6(a)3and
6(b). _ : o
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 substrate, 'such as
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 portiomns 52a, respectively.

A semiconductor 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
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
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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'-1nsulat1ng re51nous substrate 54 on. which are dlsposed
‘the plane coil: 52 and the semiconductor element 56, .and

';1nsulat1ng re31nous substrate 54 v1a an anlsotroplc

conductlve £film 60. Thereby, an - electro—conductlve path |
is formed between the progected electrode termlnal 58 and

the term1na1 portion 52a opp051te thereto so that the
'3electrode termlnal 58 1s electrlcally connected to the
termlnal portlon 52a of the. plane coil 52. '

A palr of. re51nous over-sheets 62; each

_ carrylng an. adhes1ve 1ayer on one- surface thereof, are

respectlvely, on both s1des on the th1n

heated under pressure to form a non-contact type Ic card '

‘50, as shown in Flgs. 6(a) and’ 6(b).:

Recently, as the semlconductor element 56 has :

1-become increasingly smaller in size, 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
inside and outside the plane coil 52. _

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
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
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
bridéing over the plane coil 52, and to electrically
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.
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In thlS regard, the above-mentloned Ic card

"relatlng to the- prlor drt is disclosed in the Unlted
'States Patent No. 5, 705,852 (issued on January 6, 1998)

quever,.ln the structure shown in Figs. 9 and
10, it is necessary to adhere metallic forls onto both .

_surfaces of the thin insuiating'resinous substrate 54, .
’_form the plane 0011 52 as’ well as an exten51on erlng
-pattern 64 by etchlng the metalllc foils" and prov1de a
'through-hole 66 to electrlcally connect the ‘plane COll 521
formed on one surface with the exten51on w1r1ng pattern:

64 formed on the other surface. ThlS results in an’

71ncrease in’ productlon steps. Also, since it is necessary”
_.to use the thin’ 1nsu1at1ng re51nous substrate hav1ng the

' metalllc f01ls adhered to . the opp051te surfaces thereof, _
‘there is a problem in that a. materlal cost. becomes hlgher :

to increase the product cost.

SUMMARY OF THE INVENTION

Thus, an object of the present invention is to
prov1de a non-contact type IC card capable of mounting
thereon a small-sized semiconductor element having a
narrow gap between electrode terminals, without forming a

. circuit pattern on a surface of an. thin insulating

resinous substrate opposite to the surface on which a
plane coil is formed.

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
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
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
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pattern cons1st1ng of" conductlve paste, fllled in the
through holes and -éxtending therebetween along the - second
surface of the film so that the termlnals of the plane
coil are electrically connected to the electrode.
terminals of the semlconductor element by means of. the

'.lw1r1ng pattern.-

_ A gold-bump is prov;ded on the electrode termlnal of
the semlconductor element and- arranged w1th1n the through
hole to facilitate an electrlcal connectlon between the '

.conductlve paste .and the electrode termlnal

The terminal of the plane coil, exposed in the _

.. through hole, is plated with gold to: fac111tate an.

electrlcal ‘connection between the conductlve paste and

'.the terminal of the plane corl.

_ Accordlng to another aspect of the present
1nventlon, there is prov1ded a non-contact type Ic card
comprising: an insulating: film having first and second 1
surfaces; a plane coil arranged on the first surface of
the film, the plane coil having terminals; a
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

‘'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
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
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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1nsulat1ng film; formlng a fllm w1th through holes at

7p051tlons where termlnals of the plane. c01l and electrode
- terminals of a semlconductor element are to be exposed by

the through holes to a- second surface of the fllm,
mountlng the semlconductor element on the flrst surface '

”uof the f;lm so that electrode termlnals thereof are _
' po,ltloned in the through holes- .and prlntlng conductlve
spa;te so .@s to be fllled in the. through holes and o
B extendlng therebetween along the second surface of the
.10.

fllm to form a wiring pattern for electrlcally connectlng

"the terminals of the plane coil to the electrode o

termlnals of the semlconductor element.
Accordlng to further aspect of the present

'1nventlon, there is. prov1ded a process for manufacturlng
‘a non~contact IC card compr1s1ng the follow1ng steps of:
_formlng a plane c01l on a first surface of an 1nsulat1ng '

film; formlng a f£ilm with through holes at positions
where electrode termlnals of a semiconductor element are
to be exposed by the through holes; mounting the
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
surface of the film to form a wiring pattern for
€lectrically 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
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 formlng step can also comprise printing
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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Fig. 3;.

element is mounted on the flrst surface of the fllm.
The termlnal of ‘the plane coil is plated with’ gold

. after the through hole is formed.

BRIEF DESCRIPTION OF THE DRAWINGS
Flg. 1 1s a plan view of a maln part of a flrst

}embodlment of a non-contact type IC card accordlng to the “_ﬂ
' ,present 1nVentlon, : : -

Flg. 2 is a sectlonal v1ew taken along a llne W—W ln |

Flg. 3 1s a plan Vlew of a main part of a second

-embodlment of a non—contact type IC card accordlng to the_

present 1nventlon, :
Flg 4 1s a sectlonal v1ew taken along a llne W-W 1n_

-Fig. 5 lS a block dlagram for explalnlng a process

for produc1ng the IC card shown in Fig. 1;

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

Fig. 6(b) is a sectional view thereof taken along a
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; . .
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

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
for illustrating the prior art and detailed descriptions
thereof will not be given.
(First Embodiment)
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A structure of a non—contact type IC card 10 w1ll be
descrlbed below. ' ' I o

First of all, among components of the non-contact
type IC card, those the same as those ;n the prior art
contact type IC card_SO will be described with reference
to Figs. 6(a) and 6(b). ) R o

A plane c011 52 is. formed on a surface of an thln

ulnsulatlng re31nous substrate or - fllm 54, and a
semlconductor element 56 is" ‘mounted on- the surface of the*

thln 1nsulat1ng resinous’ substrate 54 so that electrode
termlnals 58 of the former are electrically connected to
terminal portions of the plane coil 52, respectlvely,

-wherein the semlconductor element 56 the plane coil 51
and the thin 1nsulat1ng res1nous substrate 54 are covered' _

with a pair of oversheets 62 applled on ‘the oppos1te.
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,
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
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
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
through-holes (1l4a, 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
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"electrode termlnal 58 of the semlconductor element 56 on
*the other ‘surface of the: th1n 1nsulat1ng res1nous
- substrate 54, and two connectlon circuit patterns 12a,

12b formed of electro—conductlve paste, extendlng
between the terminal portlon 52a of the plane coil 52 and

.;the electrode term1nal 58 of the semlconductor element
“56, whereln opposite ends of the connectlon clrcult
".patterns 12a, 12b ‘are 1nserted 1nto the through—holes 14a
'to 14d- filled w1th the electro-conductlve paste so that -
_the respectlve termlnal portlons 52a of the plane c01l 52'
‘and the respectlve electrode termlnals.SS are
:electrlcally connected to each other.

Thus, it is unnecessary to prov1de the exten51on

' w1r1ng pattern 64 on the surface opp051te to that
'carrylng the plane coil 52, by etchlng the metalllc foil

in advance, whereby there is no need to use a thin
insulating resinous substrate 54'haVing copper foils
adhered to both sides thereof, which reduces the product
cost.

To facilitate the electric connection with the
electro-conductive paste filled in the through-holes l4c,
14d, the electrode terminal 58 of the semicondnctor

element 56 may be provided with a gold bump 16 protruded

from the surface of the electrode terminal 58. Similarly,
the terminal portion 52a of the plane coil 52 exposed
from the through-hole 1l4a, 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
of the plane coil 52.

Subsequently, a process'for manufacturing the non-
contact type IC card 10 will be described with réference
to Fig. 5.

First, the gold bump 16 is fcrmed on the surface of
the electrode terminal 58 in the semiconductor element
56. The thin insulating resinous substrate, for example,
a PET (polyethylene terephthalate) substrate 54, is



10

15

20

25

- 30

35

resin.

-9 -

';prepared, onto one surface of whlch is- adhered a metalllc
‘foil such as .a copper foil. :

-Next, the plane coil 52 is formed by etchlng the
metallic foil on the thin 1nsulat1ng re51nous substrate

54 (a process for formlng a plane coil).

Then; the through ~holes 1l4a to . l4e are opened

“through the. thin 1nsu1at1ng resinous substrate 54 by, for -
-example, using a laser beam (borlng or drllllng process) .

There are the flrst through-hole 14a and the second

-through-hole 14b for exposrng the termlnal portlons 52a"'_
" of. the. plane corl 52 out of the other surface of the thin

insulating re51nous substrate 54, and the thlrd through--

'-[hole 14c and the fourth -through-hole 14d for exposrng the
' electrode termlnals 58 out of the. other surface of the

thin 1nsulat1ng resinous substrate 54, as descrlbed ,
herein before. It should be noted that the fifth through-
hole l4e is also provided in an area in the oneé surface '
of the thin insulating resinous substrate 54 carrying the
semiconductor element 56 thereon, for injecting a fixing

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
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
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 1l4c, 14d,
respectively. The adhering operation is carried out by
injecting an adhesive via the fifth through-hole l4e
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 contalnlng 31lver flller) is ‘coated in a

'reglon between the first and thlrd through- ~holes 1l4a, 14&

and a reg;on.between the second and fourth through—holes‘
14b, 14d on the other surface of the thin insulating
res1nous substrate 54 whereln a length of the respectlve

_.reglon is preferably deflned to be shortest (a process

f for prlntlng the electro—conductlve paste). In thls ;_-'

;process, the electro-conductlve paste 1s fllled in: the
- respective through—holes l4a- to_l4d:s_o_.that the electroé

conductive paste is. favorably brought'into”tight contact. -
w1th ‘the electrode termlnals .58 and the terminal portlons-
52a. Thereby, the reglon between the first and third

E through holes 14a, l4c ‘and ‘the reglon between the second
fand fourth. through holes 14b, 14d are covered w1th the
- electro- conductive paste. ' | S

Thereafter, the electro—conductlve paste is drled to
form the wiring pattern 14 (14a and 14b). Accordlngly,
the terminal portions 52a of the plane coil 52 and the
electrode terminals 58 are eleotrically connected to each
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
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
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
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
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(the upper surface as 'seen in Flgs. 3 and 4y, whilst the

‘semiconductor element .56 is dlsposed on the other: surface
of the th1n 1nsulat1ng resinous substrate 54 (the lower

surface as seen in Flgs._3 and 4).
- The connectlng structure between the termlnal

-portlons 52a of the. plane c011 52 and the electrode'

termlnals 58 of the semlconductor element 56 includes the
third through—hole l4c and the fourth through-hole 144

provided in the’ 1nsulat1ng thln res;nqus substrate 54 for

exposing the‘electrode'terminal 58'6f the semiconductor -
element 56 on the one surface, and two circuit%patterns
12 (12a, 12b) formed of eledtroeconductive'paste,:

_extendlng between the terminal portlon 52a of the: plane

coil 52 and the electrode termlnal 58 of the
semiconductor element 56; whereln one end of each of the
circuit patterns is fillingly inserted into the through-
holes l4c 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
‘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
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
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 pattefn"
12b and the plane coil 52 by forming the circuit pattern
12b on the insulator 20.

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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resinous substrate 54 opp051te to that carrylng the plane'
coil 52 thereon by, for example, etchlng the metalllc
fOll adhered to the -one surface in advance, which means
that theére is no need to use the thin 1nsulat1ng resinous
substrate 54 having the copper foils adhered on both N

_surfaces, resultlng in a reductlon 1n the product cost.r-

oA ‘process for produc1ng ‘the: non—contact type Ic card :
10 of thlS second" embodlment w1ll be descrlbed below. In

:_thls regard, 91nce a basic flow of the: productlon processjz]
‘is substantlally the same as that in the first '

embodlment, an- explanatlon w111 be given solely. regardlng

the dlfference between the. embodlments, with reference to .

_Flg. 5.

A process for formlng the plane coil in thls second
embodiment is the same as that in the first embodlment.-'

" In a boring process,.there are solely provided the
third through-hole '14c and the fourth through-hole 14d
for exposing the electrode terminals 58 of the
semiconductor element 56 and the fifth through-hole 1l4e -
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.

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
through-hole l4c 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
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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prlntlng the 1nsulat1ng paste) Note“the insulatornzo can

‘also be prcv1ded by adherlng an 1nsulat1ng sheet onto theg'l
- - plane coil 52. ' D ' '

-The other steps from the process for prlntlng

.electro—conductlve paste to the process for completlng
3the Ic card are the same as those in the flrst
.embodlment In thls regard, in- the process for prlntlng
electro—conductlve paste, the electro-conductlve paste of-*~
jthe c1rcu1t pattern 12b extends between the fourth
rthrough hole 14d and the termlnal portlon 52a of . the
.plane coil 52 via_ the surface of the 1nsulator 20.

- In the first and second embodlments descrlbed above,-

'the plane coil 52 can also be - formed by prlntlng the
5 electro—conductlve paste and drylng the ‘same. - '

In such a case, since’ the c1rcu1t patterns 12a, 12b

for electrlcally connectlng the plane c01l 52 with the
' semiconductor element 56 are also formed of electro- .

conductive paste, it is poss1b1e to assuredly achieve. the
electrical connection even if the surface treatment _
(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
anlarea outside the plane coil 52 not overlapped
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
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
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 .. 01rcu1t pattern on a surface of the latter opp031te to

- that’ carrylng a plane- coil thereon. Therefore, there 'is

no need to use a thin 1nsulat1ng re51nous substrate

hav1ng copper foils adhered on. both surfaces thereof, _

Wthh reduces the productlon cost and the product cost.
It ‘should be understood by those skllled ‘in the art

'Ithat the foreg01ng descrlptlon relates to. only some of -
-,the preferred embodlments of the dlsclosed 1nventlon,_and5'

that various changes and modlflcatlons may be .made to the
1nventlon w1thout departlng from the spirit and scope

: thereof

It should be noted that, although the termlnal

- portion: 52a of the plane 0011 52 are: plated w1th gold in o

the flrst and second embodlments, a gold bump can be’
formed on the respectlve termlnal portlons 52a,
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| CLAIMS |
1. A non-contact type IC card comprising:
| ~an insulating film having first and second
surfaces; | . |
| ' 'a. plane c01l arranged on said first

_-surface of the film,. said. plane c01l having- term1na1s~;

. S ‘a semlconductor element arranged on said
flrst surface of the . fllm, sald semlconductor element

'ﬁhav1ng electrode termlnals,

, sald film hav1ng through holes . Wthh
expose ‘said termlnals of the plane coil and said
electrode termlnals of the semlconductor element to -said

-]second surface of the £ilm; and

; : a wiring pattern . consistlng of conductlve-
paste, filled in said through holes and extendlng
therebetween along said second surface of the fllm 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.

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
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
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
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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hav1ng electrode termlnals,'__ : _
said film hav1ng through holes at

‘positions where said ‘electrode terminals of the

semlconductor element are exposed by means. of sald
through holes, and - '

S a w1r1ng pattern con51st1ng of conductlve
paste, . fllled in sald through holes and extendlng

.therefrom to sald termlnals of the plane c01l so that -
.'said terminals of the plane coil are electrlcally

connected to sald electrode termlnals of the
semiconductor element by means of said w1r1ng pattern.
5. A non—contact type IC card as set forth in
claim-4, wherein Said plane coil where said Wiring"t
pattern is to. Cross’ sald plane coil is covered with an

' insulator and sald w1r1ng pattern is formed on sald
“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
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
plated with gold to facilitate an electrical connection
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:

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
said through holes;

mounting said semiconductor element on
said first surface of the film so that electrode
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wi“semlconductor element.rth

prlntlng conductlve paste so.as to be -

~:f111ed in said through holes and extendlng therebetween-
~along said second surface of the fllm to form w1r1ng

-_gpattern for electrlcally connectlng sald termlnals of the '
.plane ‘coil to said, &lectrode termlnals of the--' : '

:m:8, whereln sald

:f9,' A process as set forth 1n'c:

_plane coil formlng step comprlses preparing a substrate
_comprlslng said film to whlch a copper foil lS prev1ously:
'jadhered and- then etchlng sald copper f011. ' S

“10. A process as’ set forth 1n clalm 8, whereln sald'V

-wplane corl formlng step comprlses prlntlng conductor

paste on said fllm. _ _
11. A process as set forth in'claim 8, whereln a.

ﬁgold—bump is prov1ded on sald electrode terminal of the_

semiconductor element, before said semiconductor element

.is mounted on said first surface of the film.

12. A process as set forth in claim 8, wherein said
terminal of the.planeJCOil,.exPosed in said through hole,
is piated with gold, after said through hole is formed.

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

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;

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
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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t6 said electrode terminals of ‘the semiconduCtor element..
14, A.processras“set:forthain?claim?l3, wherein

said plane coil where said wiring pattern'is to cross -

said plane coil is covered with an insulator and, then,

said conductive paste of the w1r1ng pattern 1s prlnted on
said insulator. ' : . _

15. A process as set forth 1n clalm 13, whereln

E said plane c01l formlng step. comprlses preparlng a
gfsubstrate compr1s1ng said £ilm to whlch a copper f01l is
'prev1ously adhered and then_etchrng-sald copper.fOLl,-

16. - A process as set forth in claim 13, wherein '

- said’ plane coil formlng step comprlses prlntlng conductor_

paste on said. film. _ -
- 17. A process- as set forth in- clalm 13, whereln a -

'gold-bump is- prov1ded ‘on said electrode termlnal of the

semlconductor element before said semlconductor 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
before said conductor paste of the wiring pattern is

prlnted.



