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(57) ABSTRACT 

The present invention provides a printed Wiring board, an IC 
card module including the printed Wiring board, and a 
method for fabricating the IC card module, for improving 
reliability of IC cards. The printed Wiring board and the IC 
card module of the invention include: a base having a resin 
sealing region, clamped regions in a periphery Zone of the 
resin sealing region clamped With a sealing mold, and 
non-clamped regions in the periphery Zone; and terminals 
for external connection formed on the top surface of the 
base. The terminals are formed in a region other than any of 
the resin sealing region, the clamped regions, and the 
non-claimed regions. 
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FIG. 1(a) 
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FIG. 2 
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FIG. 3 (a) 
24 

18 23 2 
> e 
E 
[:1 
i: 

“It S J1“ 
E 
G 
[:1 

\E : 

FIG. 3 (b) 

18 293 Z 
r 9115/ m; ‘‘‘‘ “1mm '''' m g 
T It 

5 



Patent Application Publication Oct. 4, 2001 Sheet 4 0f 12 US 2001/0025721 A1 

FIG. 4 

40 

41 J 1? 42 



Patent Application Publication Oct. 4, 2001 Sheet 5 0f 12 US 2001/0025721 A1 

FIG.5 

V 

l% 
127 1x8 42 '22 R C 41 

\ g 13 / > / 
i‘k \I\H\ “ 

(WWW 



Patent Application Publication Oct. 4, 2001 Sheet 6 0f 12 US 2001/0025721 A1 

FIG. 6 
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FIG. 9 
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FIG. 10 
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FIG. 12 (a) 
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PRINTED WIRING BOARD, IC CARD MODULE 
USING THE SAME, AND METHOD FOR 

PRODUCING IC CARD MODULE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a printed Wiring 
board and a module for an IC card using the printed Wiring 
board, and more particularly, relates to improvement in 
reliability of IC cards. 

[0002] In recent years, for reduction in the siZe of IC cards 
and the number of components of an IC card, improvement 
in ?exural strength, cost reduction, and other purposes, a 
module for an IC card having the following structure has 
been proposed. A semiconductor device is directly mounted 
on a printed Wiring board of the module and sealed With a 
resin. 

[0003] A conventional IC card module Will be described 
With reference to FIGS. 12(a) and 12(b). FIG. 12(a) is a top 
vieW of the conventional IC card module, and FIG. 12(b) is 
a cross-sectional vieW taken along line X-X in FIG. 12(a). 

[0004] A conventional IC card module 110 includes: a 
substrate 111; a semiconductor device 113 mounted on the 
substrate 111; terminals 118 formed in the bottom portion of 
the substrate 111; connection holes (not shoWn) extending 
through the substrate 111 to reach the terminals 118; con 
nection lands (not shoWn) formed on the substrate 111 and 
connected With the terminals 118 via the connection holes; 
Wires 114 for connecting the connection lands and the 
semiconductor device 113; and a resin 116 for sealing the 
semiconductor device 113. The Wires 114 are conductive 
Wires made of metal such as gold and aluminum. 

[0005] The resin 116 sealing the semiconductor device 113 
is formed by transfer molding, potting, or printing using a 
thermosetting resin, or injection molding using a thermo 
plastic resin. 

[0006] The IC card module 110 is ?tted in a case or the like 
With the terminals 118 exposed outside, to complete an IC 
card. 

[0007] In the conventional IC card module 110, the ter 
minals 118 are located opposite to the semiconductor device 
113 With respect to the substrate 111. Therefore, When the IC 
card is to be connected With an external apparatus provided 
With an IC card slot, for example, the semiconductor device 
113 must be inserted into the slot along With the terminals 
118. Therefore, the semiconductor device 113 may possibly 
be adversely in?uenced by external mechanical stress, heat 
from the external apparatus, and the like. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide a 
printed Wiring board and an IC card module using the 
printed Wiring board that can contribute to improvement in 
reliability of IC cards. 

[0009] The IC card module of the present invention 
includes: a base having a resin sealing region, clamped 
regions in a periphery Zone of the resin sealing region 
clamped With a sealing mold, and non-clamped regions in 
the periphery Zone of the resin sealing region that are not 
clamped; a semiconductor device mounted on a top surface 
of the base; terminals for external connection formed on the 
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top surface of the base; Wiring formed on the top surface of 
the base for connecting the semiconductor device and the 
terminals; and a resin for sealing the semiconductor device, 
Wherein the terminals are formed in a region other than any 
of the resin sealing region, the clamped regions, and the 
non-clamped regions. 

[0010] The semiconductor device is located at a position 
apart from the terminals on the base. With this construction, 
When an IC card fabricated using the IC card module of the 
invention is to be connected With an external apparatus 
provided With an IC card slot, the terminals can be inserted 
into the slot for the connection Without placing the semi 
conductor device inside the slot. This makes it possible to 
fabricate an IC card having a structure that protects the 
semiconductor device from being adversely in?uenced by 
external mechanical stress, heat from the external apparatus, 
and the like. That is to say, an IC card With high reliability 
is obtained. 

[0011] Preferably, the Wiring is formed along routes pass 
ing through the non-clamped regions on the top surface of 
the base. 

[0012] With the above construction, the Wiring is sup 
pressed/prevented from damage due to the clamping With 
the sealing mold. The resultant IC card module has reduced 
disconnections and short circuits. In addition, since the 
Wiring is arranged so as to avoid clamping With the sealing 
mold, the folloWing advantage is obtained in the case of 
forming a solder resist on the printed Wiring board. The 
surface of the solder resist is Waved When it is formed over 
the Wiring. In the region clamped With the sealing mold, 
hoWever, the solder resist is not Waved since no Wiring exists 
in this region. Thus, the resultant IC card module is free from 
resin leak and has resin sealing With high precision. 

[0013] The non-clamped regions on the top surface of the 
base may correspond to a resin injection gate and an air vent 
of the sealing mold. 

[0014] Preferably, at least one layer of inner Wiring and 
then an insulating layer are formed on the top surface of the 
base, the semiconductor device is formed on the insulating 
layer, and portions of the Wiring located in the periphery 
Zone constitute the inner Wiring. 

[0015] With the above construction, the Wiring as the inner 
Wiring is sandWiched by and thus mechanically protected by 
the base and the insulating layer. Speci?cally, if the IC card 
module is bent With an external force, the portion that is not 
sealed With the resin Warps, possibly causing damage to the 
Wiring. The inner Wiring can reduce such damage due to 
Warping. 

[0016] A solid pattern is preferably formed on portions of 
the periphery Zone that do not have the Wiring. 

[0017] The above construction can reduce Warping in the 
periphery Zone of the resin sealing region, and thus further 
reduce damage to the Wiring and the base. 

[0018] The top surface of the solid pattern is preferably at 
a height equal to or greater than the height of a top surface 
of the Wiring. 

[0019] The above construction prevents the Wiring from 
being clamped With the sealing mold in the periphery Zone 
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of the resin sealing region. Therefore, damage to the Wiring 
during the clamping is prevented. 

[0020] The solid pattern preferably functions as poWer 
source Wiring or grounding Wiring. This stabilizes the volt 
age from the poWer supply. 

[0021] Preferably, the IC card module further includes a 
semiconductor device formed on a back surface of the base, 
Wiring for connecting the semiconductor device formed on 
the back surface and the terminals, and a resin for sealing the 
semiconductor device formed on the back surface. 

[0022] The above double-sided structure alloWs for 
increase in the number of semiconductor devices that can be 
mounted on the printed Wiring board, or decrease in the 
volume occupied by a semiconductor device When imple 
mented. That is, it is possible to obtain an IC card module 
With semiconductor devices mounted at a high density. 

[0023] The printed Wiring board of the present invention 
includes: a base having a resin sealing region, clamped 
regions in a periphery Zone of the resin sealing region 
clamped With a sealing mold, and non-clamped regions in 
the periphery Zone of the resin sealing region that are not 
clamped; connection lands formed on the top surface of the 
base for connection With a semiconductor device; terminals 
for external connection formed on the top surface of the 
base; and Wiring formed on the top surface of the base for 
connecting the connection lands and the terminals, Wherein 
the terminals are formed in a region other than any of the 
resin sealing region, the clamped regions, and the non 
clamped regions, and the Wiring is formed along routes 
passing through the non-clamped regions on the top surface 
of the base. 

[0024] The above construction suppresses/prevents the 
Wiring from being damaged due to the clamping With the 
sealing mold. Therefore, an IC card module using the printed 
Wiring board With this construction has reduced disconnec 
tions and short circuits. In addition, since the Wiring is 
arranged so as to avoid clamping With the sealing mold, the 
folloWing advantage is obtained in the case of forming a 
solder resist on the printed Wiring board. In the region 
clamped With the sealing mold, the solder resist is not Waved 
since no Wiring exists in this region. An IC card module 
using such a printed Wiring board is free from resin leak and 
has resin sealing With high precision. 

[0025] The non-clamped regions on the top surface of the 
base may correspond to a resin injection gate and an air vent 
of the sealing mold. 

[0026] A solid pattern is preferably formed on portions of 
the periphery Zone that do not have the Wiring. 

[0027] The above construction can reduce Warping in the 
periphery Zone of the resin sealing region, and thus further 
reduce damage to the Wiring and the base. 

[0028] The top surface of the solid pattern is preferably at 
a height equal to or greater than the height of a top surface 
of the Wiring. 

[0029] The above construction prevents the Wiring from 
being clamped With the sealing mold in the periphery Zone 
of the resin sealing region. Therefore, damage to the Wiring 
during the clamping is prevented. 
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[0030] Preferably, at least one layer of inner Wiring and 
then an insulating layer are formed on the top surface of the 
base, the semiconductor device is formed on the insulating 
layer, and portions of the Wiring located in the periphery 
Zone constitute the inner Wiring. 

[0031] With the above construction, the Wiring as the inner 
Wiring is sandWiched by and thus mechanically protected by 
the base and the insulating layer. Speci?cally, if the printed 
Wiring board is bent With an external force, the portion that 
is not sealed With the resin Warps, possibly causing damage 
to the Wiring. The inner Wiring can reduce such damage due 
to Warping. 

[0032] The method for fabricating an IC card module of 
the present invention includes the steps of: (a) preparing a 
printed Wiring board comprising: a base having a resin 
sealing region, clamped regions in a periphery Zone of the 
resin sealing region clamped With a sealing mold, and 
non-clamped regions in the periphery Zone of the resin 
sealing region that are not clamped; connection lands 
formed on the top surface of the base for connection With a 
semiconductor device; terminals for external connection 
formed on the top surface of the base; and Wiring formed on 
the top surface of the base for connecting the connection 
lands and the terminals, Wherein the terminals are formed in 
a region other than any of the resin sealing region, the 
clamped regions, and the non-clamped regions, and the 
Wiring is formed along routes passing through the non 
clamped regions on the top surface of the base; (b) mounting 
the semiconductor device in the resin sealing region by 
securing the semiconductor device to the base; (c) connect 
ing the semiconductor device and the connection lands by 
means of conductive members; and (d) clamping the printed 
Wiring board With a sealing mold to seal the semiconductor 
device With a resin. 

[0033] By the above method, damage to the Wiring due to 
the clamping With the mold is suppressed/prevented. This 
makes it possible to obtain an IC card module With reduced 
disconnections and short circuits. 

[0034] In the step (a) of preparing a printed Wiring board, 
the non-clamped regions on the top surface of the base may 
correspond to a resin injection gate and an air vent of the 
sealing mold. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIG. 1(a) is a top vieW of an IC card module of 
EMBODIMENT 1 of the present invention, and 

[0036] FIG. 1(b) is a cross-sectional vieW taken along line 
1-1 in FIG. 1(a). 

[0037] FIG. 2 is a top vieW of a printed Wiring board used 
for the IC card module of EMBODIMENT 1. 

[0038] FIG. 3(a) is a top vieW of an IC card including the 
IC card module of EMBODIMENT 1, and 

[0039] FIG. 3(b) is a cross-sectional vieW taken along line 
III-III in FIG. 3(a). 

[0040] FIG. 4 is a top vieW of an IC card module of 
EMBODIMENT 2 of the present invention 

[0041] FIG. 5 is a top vieW of a printed Wiring board used 
for the IC card module of EMBODIMENT 2. 
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[0042] FIG. 6 is a partial cross-sectional vieW illustrating 
a state during clamping With a sealing mold in a resin sealing 
process in the fabrication of an IC card module using a 
printed Wiring board. 

[0043] FIG. 7 is a cross-sectional vieW of an IC card 
module of EMBODIMENT 3 of the present invention. 

[0044] FIG. 8 is a plan vieW of a printed Wiring board used 
for an IC card module of EMBODIMENT 4 of the present 
invention. 

[0045] FIG. 9 is a cross-sectional vieW taken along line 
VIII-VIII in FIG. 5. 

[0046] FIG. 10 is a plan vieW of a printed Wiring board 
used for an IC card module of EMBODIMENT 5 of the 
present invention. 

[0047] FIG. 11 is a partial cross-sectional vieW illustrating 
a state during clamping With a sealing mold in a resin sealing 
process in the fabrication of the IC card module of 
EMBODIMENT 5. 

[0048] FIG. 12(a) is a top vieW of a conventional IC card 
module, and 

[0049] FIG. 12(b) is a cross-sectional vieW taken along 
line X-X in FIG. 12(a). 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0050] Hereinafter, preferred embodiments of the present 
invention Will be described With reference to the accompa 
nying draWings. For simpli?cation, common components 
through the embodiments are denoted by the same reference 
numerals. 

[0051] Embodiment 1 

[0052] An IC card module 10 of EMBODIMENT 1 of the 
present invention Will be described With reference FIGS. 
1(a), 1(b), 2, 3(a), and 3(b). FIG. 1(a) is a top vieW of the 
IC card module 10 of this embodiment, and FIG. 1(b) is a 
cross-sectional vieW taken along line I-I in FIG. 1(a). FIG. 
2 is a top vieW of a printed Wiring board 11 used for the IC 
card module 10 of this embodiment. FIG. 3(a) is a top vieW 
of an IC card including the IC card module 10 of this 
embodiment, and FIG. 3(b) is a cross-sectional vieW taken 
along line III-III in FIG. 3(a). 

[0053] Referring to FIGS. 1(a) and 1(b), the IC card 
module 10 of this embodiment includes: the printed Wiring 
board 11 having Wiring 12 printed on the top surface; 
semiconductor devices 13 mounted on the printed Wiring 
board 11; Wires 14 connecting the Wiring 12 and the semi 
conductor devices 13; chip components 15 such as resistors 
and capacitors; and a resin 16 sealing the semiconductor 
devices 13 and the Wires 14. The semiconductor devices 13, 
the Wires 14, the chip components 15, and the resin 16 are 
all formed on the surface of the printed Wiring board 11 on 
Which the Wiring 12 is printed. 

[0054] The structure of the printed Wiring board 11 Will be 
described. 

[0055] Referring to FIG. 2, the printed Wiring board 11 
used for the IC card module 10 includes: a base 17 made of 
an insulating material such as a resin; the Wiring 12 printed 
on the base 17; terminals 18 formed on an end portion of the 
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top surface of the base 17; lands 19 for implementing the 
chip components 15 such as resistors and capacitors on the 
base 17; and connection lands 20 arranged to surround the 
semiconductor devices 13 to be mounted. In the printed 
Wiring board 11 of this embodiment, the terminals 18, the 
lands 19, and the connection lands 20 are all formed on the 
surface of the printed Wiring board 11 on Which the Wiring 
12 is printed, and are connected to each other by means of 
the printed Wiring 12 made of a conductive material (for 
eXample, copper). 
[0056] The terminals 18 and the lands 19 are located 
outside a periphery Zone composed of clamped regions C to 
be clamped With the sealing mold, a resin injection gate 
region 21, and air vent regions 22 on the base 17. The lands 
19 may be provided as required. The positions of the lands 
19 to be placed are not limited. 

[0057] The connection lands 20 are formed in a region R 
sealed With the resin at positions supposed to surround the 
semiconductor devices 13. 

[0058] The method for fabricating the IC card module 10 
Will be described. 

[0059] First, the printed Wiring board 11 is prepared by 
forming the terminals 18, the lands 19, and the connection 
lands 20 on the top surface of the base 17 and printing the 
Wiring 12 on the top surface of the base 17 so as to connect 
the terminals 18, the lands 19, and the connection lands 20 
With each other. In this embodiment, a solder resist (not 
shoWn) covers the entire top surface of the printed Wiring 
board 11 eXcept for the terminals 18, the lands 19, and the 
connection lands 20. The solder resist may be provided as 
required. It is not particularly required. 

[0060] NeXt, the semiconductor devices 13 are mounted in 
the resin sealing region R by being secured to the base 17 
With an adhesive or the like. 

[0061] The semiconductor devices 13 are then connected 
With the connection lands 20 by Wire bonding using the 
Wires 14. In this embodiment, Wire bonding is employed to 
mount the semiconductor devices 13 on the printed Wiring 
board 11. Alternatively, another knoWn method such as ball 
grid array (BGA) may be used. 

[0062] The semiconductor devices 13 mounted on the 
printed Wiring board 11 are then sealed With the resin 16. In 
this embodiment, transfer molding using a thermosetting 
resin is employed, but another knoWn molding method (for 
eXample, potting, printing, or injection molding using a 
thermoplastic resin) may be employed for resin sealing. 
Employing transfer molding or injection molding, in par 
ticular, the resin can be molded into a small-siZe cured resin 
product, and thus resin sealing With high precision is pos 
sible. 

[0063] In the transfer molding, a thermosetting resin (for 
eXample, epoXy resin) is used as the sealing resin, and the 
sealing mold has a resin injection gate and air vents. In the 
sealing process, the printed Wiring board is ?rmly clamped 
With the sealing mold, and then the inside of the sealing 
mold is ?lled With the thermosetting resin. The resin is 
injected inside the sealing mold through the resin injection 
gate that corresponds to the resin injection gate region 21 on 
the base 17 shoWn in FIG. 2. Simultaneously, air inside the 
sealing mold is eXhausted from the air vents that correspond 
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to the air vent regions 22 on the base 17 shown in FIG. 2. 
Upon completion of the ?lling With the resin, the sealing 
mold is heated to about 180° C. to cure the resin and thus 
seal the semiconductor devices 13. 

[0064] The resultant IC card module 10 is ?t into a case 23 
With the terminals 18 exposed outside. Thus, an IC card 24 
shoWn in FIGS. 3(a) and 3(b) are obtained. The case 23 is 
made of plastic or metal. Alternatively, a card-like thin plate 
made of plastic or metal having a concave portion may be 
used. The IC card module 10 may be buried in the concave 
portion to obtain an IC card. 

[0065] As described above, the IC card module 10 of this 
embodiment has the semiconductor devices 13 and the 
terminals 19 formed at positions on the base 17 apart from 
each other. Therefore, When the IC card 24 fabricated in the 
above manner using the IC card module 10 is to be con 
nected With an external apparatus provided With an IC card 
slot, the terminals 18 of the IC card 24 can be inserted into 
the slot for connection Without placing the semiconductor 
devices 13 inside the slot. That is to say, the resultant IC card 
24 has a structure that protects the semiconductor devices 13 
from being adversely in?uenced by external mechanical 
stress, heat from the external apparatus, and the like. In this 
embodiment, therefore, a highly reliable IC card is obtained. 

[0066] Embodiment 2 

[0067] An IC card module 40 of EMBODIMENT 2 of the 
present invention Will be described With reference FIGS. 4, 
5, and 6. FIG. 4 is a top vieW of the IC card module 40 of 
this embodiment, FIG. 5 is a top vieW of a printed Wiring 
board 41 used for the IC card module 40 of this embodiment, 
and FIG. 6 is a partial cross-sectional vieW illustrating a 
state during clamping With a sealing mold in a resin sealing 
process in the fabrication of the IC card module 40 using the 
printed Wiring board 41. 

[0068] Referring to FIG. 4, the components of the IC card 
module 40 of this embodiment are the same as those of the 
IC card module 10 of EMBODIMENT 1. The cross section 
taken along line IV-IV in FIG. 4 is the same as that of the 
IC card module 10 (see FIG. 1(b)). The difference is the 
pattern of Wiring 42 printed on the printed Wiring board 41. 

[0069] The pattern of the Wiring 42 printed on the printed 
Wiring board 41 of this embodiment Will be described With 
reference to FIG. 5. 

[0070] Referring to FIG. 5, as the printed Wiring board 11 
of EMBODIMENT 1, the printed Wiring board 41 used for 
the IC card module 40 includes: a base 17 made of an 
insulating material such as a resin, the Wiring 42 printed on 
the base 17; terminals 18 provided on an end portion of the 
top surface of the base 17; lands 19 for implementing chip 
components 15 such as resistors and capacitors on the base 
17; and connection lands 20 arranged to surround the 
semiconductor devices 13 to be mounted. In the printed 
Wiring board 41 of this embodiment, the terminals 18, the 
lands 19, and the connection lands 20 are all formed on the 
surface of the printed Wiring board 41 on Which the Wiring 
42 is printed. The Wiring 42 is printed on the base 17 so as 
to extend along routes passing through a resin injection gate 
region 21 and air vent regions 22 that are not clamped With 
a sealing mold. 

[0071] The terminals 18 and the lands 19 are located 
outside a periphery Zone composed of clamped regions C to 
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be clamped With the sealing mold, the resin injection gate 
region 21, and the air vent regions 22 on the base 17. The 
connection lands 20 are located in a region R sealed With the 
resin at positions supposed to surround the semiconductor 
devices 13. The terminals 18, the lands 19, and the connec 
tion lands 20 are connected to each other With the printed 
Wiring 42 made of a conductive material (for example, 
copper). 
[0072] The method for fabricating the IC card module 40 
of this embodiment Will be described. The fabrication 
method is the same as that for the IC card module 10 of 
EMBODIMENT 1 until the process of mounting the semi 
conductor devices 13 on the printed Wiring board 41. There 
fore, description of this embodiment focuses on the resin 
sealing process after the process of mounting the semicon 
ductor devices 13 and the subsequent processes. 

[0073] FIG. 6 is a partial cross-sectional vieW illustrating 
a state during clamping With a sealing mold in the resin 
sealing process in the fabrication of the IC card module 40 
using the printed Wiring board 41. This cross section corre 
sponds to the cross section taken along line V-V across the 
printed Wiring board 41 in FIG. 5. 

[0074] Referring to FIG. 6, the semiconductor devices 13 
are secured to the base 17 of the printed Wiring board 41 With 
an adhesive or the like, and connected With the connection 
lands 20 via the Wires 14 for bonding. The terminals 18 and 
the lands 19 are located outside a periphery Zone composed 
of the clamped region C to be clamped With the sealing 
mold, the resin injection gate region 21, and the air vent 
regions 22. The Wiring 42 electrically connects the semi 
conductor devices 13 With the terminals 18 or the chip 
components 15 mounted on the lands 19. The Wiring 42 and 
a solder resist 25 extend from the resin sealing region R 
beyond the resin injection gate region 21 and the air vent 
regions 22. The solder resist 25 may be provided as required. 
It is not particularly required. 

[0075] In the sealing process, the regions C are clamped 
With an upper mold 26 and a loWer mold 27 of the sealing 
mold, and a molten resin is injected With pressure into a 
cavity k formed by the upper and loWer molds 26 and 27 
through a resin injection gate corresponding to the resin 
injection gate region 21. At this time, air in the cavity k is 
exhausted through air vents corresponding to the air vent 
regions 22. 

[0076] In EMBODIMENT 1, the Wiring 12 extends in the 
regions C clamped With the sealing mold on the base 17. In 
the printed Wiring board 41 of this embodiment, the Wiring 
42 extends along routes passing through the resin injection 
gate region 21 and the air vent regions 22 on the base 17 so 
that the Wiring 42 is prevented from being clamped. There 
fore, as shoWn in FIG. 6, the upper mold 26 is kept aWay 
from the Wiring 42 in the resin sealing process. This struc 
ture provides an effect of suppressing/preventing the Wiring 
42 from being damaged due to the clamping With the sealing 
mold, in addition to the effect obtained in EMBODIMENT 
1. Thus, the resultant IC card module 40 advantageously has 
reduced disconnections and short circuits. 

[0077] In this embodiment, all the interconnections of the 
Wiring 42 are arranged to pass through the resin injection 
gate region 21 and the air vent regions 22. Alternatively, 
only speci?c interconnections that have high possibility of 
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causing disconnections and short circuits With adjacent 
interconnections may be arranged to pass through the resin 
injection gate region 21 and the air vent regions 22. In this 
case, also, such interconnections arranged to pass through 
the resin injection gate region 21 and the air vent regions 22 
are suppressed/prevented from being damaged due to clamp 
ing during the resin sealing, and thus the resultant IC card 
module provides high reliability. 

[0078] In this embodiment, high-precision resin sealing is 
obtained for the folloWing reason. 

[0079] In the case of providing the solder resist over the 
printed Wiring board, the portions of the surface of the solder 
resist located above the interconnections are raised, forming 
a Waved shape. If the solder resist is formed in EMBODI 
MENT 1, Where the Wiring 12 is formed in the regions C 
clamped With the sealing mold on the base 17, a gap may be 
generated betWeen the sealing mold and the Waved solder 
resist in the clamped regions C during clamping in the 
sealing process. This may possibly cause leak of the resin. 
On the contrary, in the case of providing the solder resist 25 
on the printed Wiring board 41 of this embodiment, Where 
the Wiring 42 is arranged so as to avoid clamping With the 
sealing mold, the surface of the solder resist 25 in the 
clamped regions C is not Waved. Therefore, no resin leak is 
generated, and high-precision resin sealing is possible. 

[0080] The IC card module 40 of this embodiment 
obtained as described above is ?tted in a case or the like With 
the terminals 18 eXposed outside, to obtain an IC card 
similar to the IC card 24 in EMBODIMENT 1 shoWn in 
FIGS. 3(a) and 3(b). The case is made of plastic or metal. 
Alternatively, a card-like thin plate made of plastic or metal 
having a concave portion may be used. The IC card module 
40 may be buried in the concave portion to obtain an IC card. 

[0081] Embodiment 3 

[0082] An IC card module 70 of EMBODIMENT 3 of the 
present invention Will be described With reference FIG. 7. 
FIG. 7 is a cross-sectional vieW of the IC card module 70 of 
this embodiment. 

[0083] The IC card module 70 of this embodiment 
includes the same components as those of the IC card 
module 40 of EMBODIMENT 2 on the top surface of a 
printed Wiring board 71. The IC card module 70 further 
includes semiconductor devices 13 on the back surface of 
the printed Wiring board 71, constructing a double-sided 
structure having the semiconductor devices 13 on opposite 
surfaces of the printed Wiring board 71. Having this double 
sided structure, it is possible to increase the number of 
semiconductor devices that can be mounted on the printed 
Wiring board 71, or reduce the volume occupied by a 
semiconductor device When the device is implemented. That 
is, it is possible to obtain an IC card module With semicon 
ductor devices packed at high density. 

[0084] The method for fabricating the IC card module 70 
of this embodiment Will be described. 

[0085] First, the printed Wiring board 71 is prepared by 
forming the terminals 18, the lands 19, and the connection 
lands 20 on the top surface of the base 17 and connection 
lands (not shoWn) on the back surface, and printing Wiring 
(not shoWn) on the top surface of the base 17 for connecting 
the terminals 18 and the lands 19 With the connection lands 
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20 and the connection lands on the back surface. The 
connection lands on the back surface are connected With the 
Wiring on the top surface via holes extending through the 
base 17. 

[0086] NeXt, the semiconductor devices 13 are mounted in 
the resin sealing region R by being secured to the top and 
back surfaces of the base 17 With an adhesive. 

[0087] The semiconductor devices 13 are then connected 
With the connection lands 20 by Wire bonding using the 
Wires 14. In this embodiment, Wire bonding is employed to 
mount the semiconductor devices 13 on the printed Wiring 
board 71. Alternatively, another knoWn method such as BGA 
may be used. 

[0088] The semiconductor devices 13 mounted on the 
printed Wiring board 11 are then sealed With the resin 16. In 
this embodiment, transfer molding using a thermosetting 
resin is employed, but another knoWn molding method (for 
eXample, potting, printing, or injection molding using a 
thermoplastic resin) may be employed for resin sealing. 

[0089] The IC card module of this embodiment is advan 
tageous over the IC card modules of EMBODIMENTS 1 
and 2 shoWn in FIGS. 1 and 4 in that it is possible to 
increase the number of semiconductor devices 13 that can be 
mounted and thus improve the capability of the IC card. 
Also, by reducing the area of the base 17 of the printed 
Wiring board 71, it is possible to produce a small-siZe IC 
card having the same capability as a larger-siZe IC card using 
a single-sided printed Wiring board. 

[0090] Embodiment 4 

[0091] An IC card module of EMBODIMENT 4 of the 
present invention Will be described With reference FIGS. 8 
and 9. FIG. 8 is a plan vieW of a printed Wiring board 81 
used for the IC card module of this embodiment, and FIG. 
9 is a cross-sectional vieW taken along line VIII-VIII in FIG. 
8. 

[0092] The components of the IC card module of this 
embodiment are the same as those of the IC card module 40 
of EMBODIMENT 2. The difference is the pattern of Wiring 
82 printed on the printed Wiring board 81 as shoWn in FIG. 
5. 

[0093] As the printed Wiring board 41 of EMBODIMENT 
2, the printed Wiring board 81 of this embodiment includes: 
a base 17 made of an insulating material such as a resin, the 
Wiring 82 printed on the base 17; terminals 18 provided on 
an end portion of the top surface of the base 17; lands 19 for 
implementing the chip components 15 such as resistors and 
capacitors on the base 17; and connection lands 20 arranged 
to surround semiconductor devices 13 to be mounted. In the 
printed Wiring board 81 of this embodiment, the terminals 
18, the lands 19, and the connection lands 20 are all formed 
on the surface of the printed Wiring board 81 on Which the 
Wiring 82 is printed. 

[0094] In this embodiment, the Wiring 82, Which electri 
cally connects the terminals 18 and the lands 19 for the chip 
components 15 With the connection lands 20, is printed on 
the base 17 so as to eXtend along routes passing through a 
resin injection gate region 21 and air vent regions 22. In 
addition, the base 17 of the printed Wiring board 81 has a 
four-layer Wiring structure. Using this structure, the portions 
of the Wiring 82 located in the resin injection gate region 21 
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and the air vent regions 22 are formed as inner Wiring 
(shown by broken lines in FIG. 8). The inner Wiring is 
connected With the other outer Wiring via connection holes 
83. 

[0095] Referring to FIG. 9, the four-layer Wiring structure 
includes a double-sided Wiring substrate 84 having Wiring 
patterns 82 printed on both surfaces thereof and solid 
patterns 85. The material of the solid patterns 85 is not 
speci?ed but is preferably stiffer than that of the double 
sided Wiring substrate 84. In this embodiment, the solid 
patterns 85 are made of a metal foil and used for poWer 
supply or grounding. The double-sided Wiring substrate 84 
and the solid patterns 85 are bonded together With adhesive 
layers 86 formed by preimpregnation using the same insu 
lating material as the double-sided Wiring substrate 84. The 
material of the adhesive layers 86 is not speci?ed as long as 
it is an insulating material. Solder resists 87 are formed on 
the solid patterns 85. 

[0096] In the printed Wiring board 81 of this embodiment, 
as in EMBODIMENT 2, the Wiring 82 eXtends along routes 
passing through the resin injection gate region 21 and the air 
vent regions 22 so that the Wiring 82 is prevented from being 
clamped With a sealing mold. Therefore, in the resin sealing, 
the Wiring 82 is suppressed/prevented from being damaged 
by the clamping With the sealing mold. Thus, the resultant IC 
card module has reduced disconnections and short circuits. 

[0097] In this embodiment, all the interconnections of the 
Wiring 82 are arranged to pass through the resin injection 
gate region 21 and the air vent regions 22. Alternatively, 
only speci?c interconnections that have high possibility of 
disconnections and short circuits With adjacent interconnec 
tions may be arranged to pass through the resin injection 
gate region 21 and the air vent regions 22. In this case, also, 
such interconnections arranged to pass through the resin 
injection gate region 21 and the air vent regions 22 are 
suppressed/prevented from being damaged by clamping 
during resin sealing, and thus a highly reliable IC card 
module is obtained. 

[0098] In this embodiment, as shoWn in FIGS. 8 and 9, 
the portions of the Wiring 82 passing through the resin 
injection gate region 21 and the air vent regions 22 are 
formed as inner Wiring. 

[0099] In the case of EMBODIMENT 2, Where the por 
tions of the Wiring 42 passing through the resin injection 
gate region 21 and the air vent regions 22 are formed as outer 
Wiring, if the IC card module Warps due to an eXternal force 
after the resin sealing process, stress may possibly be 
concentrated on the portions of the Wiring 42 that are not 
sealed With the resin since the Wiring 42 and the base 17 are 
different in modulus of elasticity. 

[0100] In the IC card module fabricated using the printed 
Wiring board 81 in this embodiment, the inner Wiring 
portions of the Wiring 82 are vertically sandWiched by the 
preimpregnated adhesive layers 86 With a loW modulus of 
elasticity. The inner Wiring is therefore mechanically pro 
tected. In other Words, the printed Wiring board 81 of this 
embodiment provides the effects of, not only reducing 
damage during resin sealing, but also reducing damage to 
the Wiring 82 that may be caused by Warping of the unsealed 
region When the IC card is used. 

[0101] In addition, the mechanical protecting function is 
enhanced by the existence of the mechanically strong solid 
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patterns 85 sandWiching the inner Wiring portions of the 
Wiring 82. In particular, the solid patterns 85, Which are Wide 
and stiffer than the double-sided Wiring substrate 84, are less 
easily deformed due to stress. This reduces Warping of the 
unsealed region of the IC card When the IC card is used, and 
further reduces damage to the Wiring 82. 

[0102] Moreover, the solid patterns 85 may be made of 
metal to be used as Wiring for poWer supply or grounding. 
This stabiliZes the voltage from the poWer supply. 

[0103] Embodiment 5 

[0104] An IC card module of EMBODIMENT 5 of the 
present invention Will be described With reference FIGS. 10 
and 11. FIG. 10 is a plan vieW of a printed Wiring board 91 
used for the IC card module of this embodiment. FIG. 11 is 
a partial cross-sectional vieW illustrating a state during 
clamping With a sealing mold in the resin sealing process in 
the fabrication of the IC card module using the printed 
Wiring board 91 of this embodiment. FIG. 11 corresponds to 
the cross section taken along line IX-IX of the printed Wiring 
board 91 shoWn in FIG. 10. 

[0105] In the printed Wiring board 91 of this embodiment, 
a solid pattern 88 is formed on the base 17 in the areas 
including the resin sealing regions C. The solid pattern 88 
has a top surface at a height roughly equal to the height of 
the top surface of the Wiring 42. In this embodiment, the 
solid pattern 88 is made of a metal plate used for poWer 
supply, grounding, or the like. HoWever, the material of the 
solid pattern 88 is not speci?ed as long as it has a high 
stiffness. 

[0106] The folloWing effects are given by providing the 
mechanically strong solid pattern 88 in the regions C 
clamped With the sealing mold. 

[0107] Since the solid pattern 88 is Wide and stiff, it is less 
deformed due to stress. This reduces Warping of the regions 
C clamped With the sealing mold, and thus further reduces 
damage to the Wiring 42 and the base 17. 

[0108] In addition, since the solid pattern 88 has a top 
surface at a height roughly equal to the height of the top 
surface of the Wiring 42 in the regions C clamped With the 
sealing mold, the Wiring 42 is reliably prevented from being 
clamped, as shoWn in FIG. 11. The top surface of the solid 
pattern may be higher than the top surface of the Wiring 42. 

[0109] The illustrated eXample of FIG. 11 has the solder 
resist 25 formed on the printed Wiring board 41. It Would be 
understood that damage to the Wiring 42 can also be pre 
vented in the case of omitting the solder resist 25. 

[0110] In this embodiment, the Wiring 42 is arranged not 
to cross the regions C to be clamped With the sealing mold, 
as shoWn in FIG. 10. Substantially the same effects Will be 
obtained even When the Wiring is arranged to cross the 
regions C as long as the solid pattern is formed. In other 
Words, the Wiring 42 is prevented from being clamped by 
providing the solid pattern having a top surface at a height 
roughly equal to the height of the top surface of the Wiring 
42 in the entire regions C excluding the portions thereof 
Where the Wiring 42 is formed. 

[0111] Moreover, the solid patterns 88 may be made of 
metal to be used as Wiring for poWer supply or grounding. 
This stabiliZes the voltage from the poWer supply, and 
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therefore signi?cant effects are provided. The construction 
of this embodiment can also be applied to the case of 
providing inner Wiring as in EMBODIMENT 4. 

[0112] While the present invention has been described in 
a preferred embodiment, it Will be apparent to those skilled 
in the art that the disclosed invention may be modi?ed in 
numerous Ways and may assume many embodiments other 
than that speci?cally set out and described above. Accord 
ingly, it is intended by the appended claims to cover all 
modi?cations of the invention that fall Within the true spirit 
and scope of the invention. 

What is claimed is: 
1. An IC card module comprising: 

a base having a resin sealing region, clamped regions in 
a periphery Zone of the resin sealing region clamped 
With a sealing mold, and non-clamped regions in the 
periphery Zone of the resin sealing region that are not 
clamped; 

a semiconductor device mounted on a top surface of the 

base; 
terminals for external connection formed on the top 

surface of the base; 

Wiring formed on the top surface of the base for connect 
ing the semiconductor device and the terminals; and 

a resin for sealing the semiconductor device, 

Wherein the terminals are formed in a region other than 
any of the resin sealing region, the clamped regions, 
and the non-clamped regions. 

2. The IC card module of claim 1, Wherein the Wiring is 
formed along routes passing through the non-clamped 
regions on the top surface of the base. 

3. The IC card module of claim 2, Wherein the non 
clamped regions on the top surface of the base correspond to 
a resin injection gate and an air vent of the sealing mold. 

4. The IC card module of claim 1, Wherein at least one 
layer of inner Wiring and then an insulating layer are formed 
on the top surface of the base, 

the semiconductor device is formed on the insulating 
layer, and 

portions of the Wiring located in the periphery Zone 
constitute inner Wiring. 

5. The IC card module of claim 1, Wherein a solid pattern 
is formed on portions of the periphery Zone that do not have 
the Wiring. 

6. The IC card module of claim 5, Wherein a top surface 
of the solid pattern is at a height equal to or greater than the 
height of a top surface of the Wiring. 

7. The IC card module of claim 6, Wherein the solid 
pattern functions as poWer source Wiring or grounding 
Wiring. 

8. The IC card module of claim 1, further comprising a 
semiconductor device formed on a back surface of the base, 
Wiring for connecting the semiconductor device formed on 
the back surface and the terminals, and a resin for sealing the 
semiconductor device formed on the back surface. 

9. A printed Wiring board comprising: 

a base having a resin sealing region, clamped regions in 
a periphery Zone of the resin sealing region clamped 
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With a sealing mold, and non-clamped regions of the 
periphery Zone of the resin sealing region that are not 
clamped; 

connection lands formed on the top surface of the base for 
connection With a semiconductor device; 

terminals for external connection formed on the top 
surface of the base; and 

Wiring formed on the top surface of the base for connect 
ing the connection lands and the terminals; and 

Wherein the terminals are formed in a region other than 
any of the resin sealing region, the clamped regions, 
and the non-clamped regions, and 

the Wiring is formed along routes passing through the 
non-clamped regions on the top surface of the base. 

10. The printed Wiring board of claim 9, Wherein the 
non-clamped regions on the top surface of the base corre 
spond to a resin injection gate and an air vent of the sealing 
mold. 

11. The printed Wiring board of claim 9, Wherein a solid 
pattern is formed on portions of the periphery Zone that do 
not have the Wiring. 

12. The printed Wiring board of claim 11, Wherein a top 
surface of the solid pattern is at a height equal to or greater 
than the height of a top surface of the Wiring. 

13. The printed Wiring board of claim 9, Wherein at least 
one layer of inner Wiring and then an insulating layer are 
formed on the top surface of the base, 

the semiconductor device is formed on the insulating 
layer, and 

portions of the Wiring located in the periphery Zone 
constitute the inner Wiring. 

14. A method for fabricating an IC card module, com 
prising the steps of: 

(a) preparing a printed Wiring board comprising: a base 
having a resin sealing region, clamped regions in a 
periphery Zone of the resin sealing region clamped With 
a sealing mold, and non-clamped regions in the periph 
ery Zone of the resin sealing region that are not 
clamped; connection lands formed on the top surface of 
the base for connection With a semiconductor device; 
terminals for external connection formed on the top 
surface of the base; and Wiring formed on the top 
surface of the base for connecting the connection lands 
and the terminals, Wherein the terminals are formed in 
a region other than any of the resin sealing region, the 
clamped regions, and the non-clamped regions, and the 
Wiring is formed along routes passing through the 
non-clamped regions on the top surface of the base; 

(b) mounting the semiconductor device in the resin seal 
ing region by securing the semiconductor device to the 
base; 

(c) connecting the semiconductor device and the connec 
tion lands by means of conductive members; and 

(d) clamping the printed Wiring board With a sealing mold 
to seal the semiconductor device With a resin. 

15. The method of claim 14, Wherein in the step (a) of 
preparing a printed Wiring board, the non-clamped regions 
on the top surface of the base correspond to a resin injection 
gate and an air vent of the sealing mold. 


