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(57) ABSTRACT 

This is a Semiconductor device made by using a film carrier 
tape and method of making the Same, wherein the package 
Size is close to the chip size and connection portions for 
electrodes of a Semiconductor chip are not exposed. Elec 
troplating is performed in a State where connection leads 24, 
plating leads 26 and plating electrodes 28 are all conductive, 
the connection leads being are formed within a region to be 
filled with a molding material 36 and being connected to 
electrodes 42 of a Semiconductor chip 40 and pad portions 
22, the plating leads 26 being connected to the connection 
leads 24, and plating electrodes 28 being connected to the 
plating leads 26. The connection portions 29 are punched out 
into the region to be filled with the molding material, the 
connection leads 24 and the electrodes 42 are connected, and 
the molding material 36 is poured in. The end surfaces of the 
connection leads 24 that are exposed from the holes 32 are 
also covered by the molding material 36 so as not to be 
exposed. 
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SEMICONDUCTOR DEVICE, METHOD OF 
MAKING THE SAME, CIRCUIT BOARD, AND 

FILMI CARRIER TAPE 

TECHNICAL FIELD THIS 

0001. This invention relates to a semiconductor device, a 
method of making the Same, a circuit board, and a film 
carrier tape and, in particular, to a Semiconductor device, a 
method of making the Same, a circuit board, and a film 
carrier tape in which the package size is close to the chip 
SZC. 

BACKGROUND OF ART 

0002) If high-density mounting of semiconductor devices 
is to continue, bare-chip mounting would be ideal. However, 
quality assurance and handling are difficult in the bare chip 
state. A packaging method called CSP (Chip Scale/Size 
Package) has been developed to provide a bare-chip package 
which has a Size when packaged that is close to the chip size. 
0003) In one of the various forms of CSP semiconductor 
device that have been developed, a flexible substrate is 
provided on an active Surface Side of a Semiconductor chip, 
and a plurality of external electrodes are formed on this 
flexible Substrate. With this CSP semiconductor device, the 
external electrodes are provided within the area of the 
Semiconductor chip. This means that there are no “outer 
leads,” which are leads that extend from the side Surfaces of 
the actual package, as in QFP (Quad Flat Package) or TCP 
(Tape Carrier Package). 
0004. In a CSP semiconductor device using a flexible 
Substrate, a known method of absorbing thermal Stresses is 
to inject resin between the active Surface of the Semicon 
ductor chip and the flexible Substrate, as disclosed in Inter 
national Publication WO95/08856, for example. If all of the 
connection portions for the electrodes of the Semiconductor 
chip are covered by this resin, it is possible to prevent 
corrosion of the electrodes. 

0005. In addition, if a film carrier tape is used when the 
Semiconductor chip is mounted onto the flexible Substrate, 
handling is even easier and mass productivity is also excel 
lent. With this method of using a film carrier tape, individual 
Semiconductor devices are separated from the film carrier 
after the Semiconductor chips have been Sealed in resin. 
0006. In this case, the wiring formed on the film carrier 
tape is gold-plated. This gold-plated is implemented by an 
electroplating (otherwise called "electrolytic plating) 
method. In the electroplating method, it is usual to make all 
of the wiring conductive and extend the wiring out of the 
region on which the Semiconductor chip is to be mounted. 
The extended wiring is used as electrodes for the electro 
plating. Note that in the prior art there are outer leads, and 
these outer leads are used as wiring for the electroplating, by 
extending them without further modification. If an existing 
type of flexible Substrate is used, plating leads for the 
electroplating are necessary. The plating leads are usually 
provided connected directly to the connection leads, and a 
substrate for TAB (Tape Automated Bonding) is known in 
the art for use in TCP. 

0007. However, if an attempt is made to apply this 
existing TAB substrate without modification to a CSP type 
of Semiconductor device, the connection leads are connected 
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directly without modification to the plating leads, So that the 
end Surfaces of the leads are exposed from the end Surfaces 
of the package and thus the end Surface portions of the leads 
are inevitably exposed. In a CSP semiconductor device, the 
external shape of the package is close to the chip size, So that 
the distance between the outer form of the chip and the outer 
form of the package is extremely Small. Therefore, even if 
the Semiconductor chip is protected by packaging it, it is 
necessary to make the reliability of the Semiconductor chip 
higher under any Surroundings than that of the prior-art 
package. In particular, if the previously described prior-art 
configuration is used without modification for a CSP type of 
Semiconductor device, the configuration is Such that the 
distance from the is cut Surfaces of the leads to the electrodes 
of the Semiconductor chip is extremely short and, moreover, 
the end portions of the leads are not covered by anything to 
be exposed, So that corrosion can easily progreSS along the 
leads to the electrodes. In addition, the pitch between 
adjacent leads is becoming increasingly tight, So it is inevi 
table that causes Such as the presence of conductive impu 
rities on the exposed cut Surfaces will result in Short of the 
leads, destroying the functions of the device. 
0008. On the other hand, this problem can be avoided if 
the Semiconductor devices are separated individually from 
the film carrier tape and then resin is injected therein. 
However, this means that loose Semiconductor devices have 
to be handled individually, so that the advantages of the 
method of using a film carrier tape cannot be realized. 
0009. This invention was devised in order to solve the 
above described problems and has as its objective the 
provision of a Semiconductor device made by using a film 
carrier tape, in which the package Size is close to the chip 
size, in a configuration for preserving the reliability of the 
Semiconductor chip. In addition, it provides a method of 
making the Same, a circuit board for enclosing the Same, and 
a film carrier tape. 

DISCLOSURE OF INVENTION 

0010. A method of making a semiconductor device in 
accordance with this invention is a method of making a 
resin-Sealed type Semiconductor device in which a flexible 
Substrate having a plurality of connection leads is used, 
where-one-end portion of each of the connection leads is 
used for connection to one of electrodes of a Semiconductor 
chip and the other end portion thereof is used for connection 
to an exterior, the method comprising: 

0011 a first step of positioning a part of a film 
carrier tape corresponding to the flexible Substrate 
above the Semiconductor chip, and also positioning 
the one end portion and the other and portion of each 
of the connection leads within a region of the Semi 
conductor chip; 

0012 a second step of connecting the one end p 9. 
portion of each of the connection leads to one of the 
electrode of the Semiconductor chip, after the first 
Step, 

0013 a third step of sealing in resin an active 
Surface of the Semiconductor chip that comprises the 
connected electrodes and an area that comprises the 
one end portion of each of the connection leads, after 
the Second Step; and 
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0014 a fourth step of separating an individual piece 
from the film carrier tape, after the third Step. 

0.015. In this case, the fourth step is preferably performed 
outside the resin-Sealed region. 
0016. In addition, the method could further comprise a 
Step of forming the film carrier tape, before the first step. 
0.017. This step of forming the film carrier tape could 
comprise: 

0018 a step of forming a conductive pattern on a 
film, the conductive pattern electrically comprising 
all of the connection leads, a plurality of connection 
portions, at least one plating lead and a plating 
electrode in an electrically conductive State, the 
connection leads being formed within the region to 
be sealed in the resin and electrically connecting the 
electrodes to the exterior, each of the connection 
portions being connected to one of the connection 
leads and extending to outside the resin-Sealed 
region, the plating lead being connected to the con 
nection portions outside the resin-Sealed region, and 
the plating electrode being connected to the plating 
lead; 

0019 a step of performing electroplating on the 
conductive pattern, through the plating electrode, 
and 

0020 a step of punching out at least part of each of 
the connection portions. 

0021. This ensures that the connection leads for connect 
ing the electrodes of the Semiconductor chip to the exterior 
are formed within the resin-Sealed region. The package size 
can therefore be made to be close to the chip size. Since it 
can be applied to the making of a Semiconductor chip using 
a film carrier tape, it facilitates the handling thereof. 
0022. When electroplating is performed on the connec 
tion leads, the plating leads and plating electrodes are used. 
In other words, the connection leads, connection portions, 
plating leads, and plating electrodes are all in a conductive 
State, So that electroplating of the connection leads can be 
performed through the connection leads. 
0023 Note that if portions other than those to be elec 
troplated are covered with resist, making it possible to 
reduce wastage of the plating materials. The portions to be 
plated in this manner are, more specifically, the connection 
leads or lands. 

0024. In this case, at least part of each connection portion 
is punched out within the resin-Sealed region. Therefore, if 
resin-Sealing is performed, the end Surfaces formed by this 
punching will be covered with resin. This prevents corrosion 
of the connection leads from these end Surfaces, and also 
makes it possible to prevent corrosion of the electrodes of 
the Semiconductor chip. This means that the package has 
excellent capabilities even in a high-humidity environment, 
improving reliability. 

0.025 Since the film carrier tape is eventually punched 
out at a position outside the resin-Sealed region, there are no 
protrusions of the resin along the Outer periphery of the 
completed Semiconductor device. This makes it possible to 
ensure Straight lines for the external form. 
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0026. A plurality of these connection portions could be 
punched out in a single batch, reducing the number of StepS. 
0027. A method of making a film carrier tape in accor 
dance with this invention comprises a step of forming a 
conductive pattern on a film, the conductive pattern electri 
cally comprising all of a plurality of connection leads, at 
least one plating lead and a plating electrode in an electri 
cally conductive State, the connection leads being formed 
within a region to be Sealed and electrically connecting 
electrodes of a Semiconductor chip to external electrodes, 
the plating lead being connected to the connection leads 
formed to outside the Sealed region, and the plating electrode 
being connected to the plating lead. 
0028. Alternatively, the method of making a film carrier 
tape in accordance with this invention comprises: 

0029) 
0030 a step of providing a metal foil over a region 
of the film comprising the lead holes, 

0031 a step of forming a conductive pattern com 
prising pad portions, connection leads, a plating lead, 
a plating electrode, and connection portions, from 
the metal foil; 

0032 a step of plating the conductive pattern 
through the plating electrode; and 

0033 a step of processing the connection portions to 
form a wiring pattern. 

a step of forming lead holes in a film; 

0034. In this case, the step of forming the wiring pattern 
could be performed by punching out the connection por 
tions. 

0035) In addition, a plurality of those connection portions 
could be punched out in a single batch, reducing the number 
of Steps. 
0036) Alternatively, this punching could be performed for 
each connection portion. 
0037 Each connection portion could be punched out by 
a circular hole. 

0038 Alternatively, this circular hole could have an oval 
shape, Such that the major-axial direction of the oval shape 
is aligned Substantially perpendicular to a side forming the 
outer periphery of the Semiconductor device. 
0039. A protective film could also be provided on a 
region of the conductive pattern that eXcludes regions to be 
Subjected to the plating, before the Step of executing plating. 
0040. A resin could be used as this protective film. 
0041) A solder resist could be used as this resin. 
0042. A semiconductor device in accordance with this 
invention comprises: a Semiconductor chip having a plural 
ity of electrodes; a flexible substrate positioned above the 
Semiconductor chip, at a predetermined distance therefrom, 
and also overlaying the Semiconductor chip; and resin 
positioned between the Semiconductor chip and the flexible 
Substrate and Sealing a Surface of the Semiconductor chip 
having the electrodes, and 

0043 a plurality of connection leads on the flexible 
Substrate, one end portion of each connection lead 
being connected to one of the electrodes of the 
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Semiconductor chip and the other end portion thereof 
being used for connection to the exterior, wherein: 

0044 the connection leads are positioned such 
that the one and portion and the other end portion 
are within a region Sealed by the resin, one of the 
end portions is positioned close to the outer 
periphery of the Semiconductor chip, and also the 
resin completely covers the region up to a side 
Surface portion. 

0.045. In this case, holes of either a circular shape or an 
oval shape could be provided in the flexible substrate at 
positions at which the end portions of the connection leads 
are completely covered with the resin. 

0046. In a circuit board in accordance with this invention, 
the above Semiconductor device is electrically connected 
thereto by pad portions of the Semiconductor device. 

0047 A film carrier tape used in a resin-sealed type of 
Semiconductor device in accordance with this invention 
comprises: 

004.8 ad portions on which external electrodes are pad p 
formed within a region to be sealed in resin, the pad 
portions being electroplated; 

0049 a plurality of connection leads disposed 
within the region to be sealed in the resin, each of the 
connection leads connecting each of the external 
electrodes to each of electrodes of a Semiconductor 
chip, the connection leads being electroplated; 

0050 at least one plating lead formed outside the 
resin-Sealed region, the plating lead being electro 
plated; 

0051 a plurality of connection portions electrically 
connecting the plating lead to ones of the connection 
leads excluding at least one, the connection portions 
being electroplated; 

0052 at least one hole providing electrical insula 
tion between the excluded one of the connection 
leads and the plating lead; and 

0053 plating electrodes connected to the plating 
lead, the plating electrodes being electroplated. 

0.054 These holes could be rectangular holes that are 
formed to extend over a plurality of the connection portions. 
0.055 Alternatively, a plurality of the holes could be 
formed, wherein each of the holes is of a circular shape or 
oval shape and is formed to correspond to one of the 
connection portions. 

0056 Alternatively, these holes could have an oval shape, 
Such that the major-axial direction of the Oval shape is 
aligned Substantially perpendicular to a side forming the 
outer periphery of the Semiconductor device. 

0057 The formation of the above described holes ensures 
that the end Surfaces of the connection portion are exposed 
from the holes, and the thus-exposed end Surfaces of the 
connection portions are covered by the resin. This makes it 
possible to prevent corrosion of the connection leads from 
the connection portions. 
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BRIEF DESCRIPTION OF DRAWINGS 

0.058 FIG. 1 is an illustrative view of the method of 
making a Semiconductor device in accordance with this 
embodiment, FIG. 2 is an illustrative view of the method of 
making a Semiconductor device in accordance with this 
embodiment, FIG. 3 is an illustrative view of the method of 
making a Semiconductor device in accordance with this 
embodiment, FIG. 4 is an illustrative view of the method of 
making a Semiconductor device in accordance with this 
embodiment, FIG. 5 is an illustrative view of the method of 
making a Semiconductor device in accordance with this 
embodiment, FIG. 6 is an illustrative view of the method of 
making a Semiconductor device in accordance with this 
embodiment, FIG. 7 is an illustrative view of the method of 
making a Semiconductor device in accordance with this 
embodiment, FIG. 8 is a cross-sectional view taken along 
the line VIII-VIII of FIG. 7, FIG. 9 is a view showing a 
variant of this embodiment, FIG. 10 is a view showing a 
variant of this embodiment, and FIG. 11 is a view showing 
a circuit board on which a Semiconductor device made by 
the application of this embodiment is mounted. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0059) A preferred embodiment of this invention is 
described below with reference to the drawings. 
0060 Steps in the making of a film carrier tape used in 
the making of a Semiconductor device in accordance with 
this invention are shown in FIGS. 1 to 7. In particular, FIGS. 
1 to 5 illustrate the process of making the film carrier tape 
and FIGS. 6 and 7 show steps after the bonding of a 
Semiconductor chip to the film carrier tape made by the Steps 
of FIGS. 1 to 5, which do not necessarily follow immedi 
ately (sequentially) after the steps shown in FIGS. 1 to 5 
0061 First of all, a film 10 that is to act as a base member 
is prepared, as shown in FIG.1. The film 10 is in the shape 
of a tape (long shape) and is formed of a resin Such as a 
polyimide or polyester, with the width thereof being deter 
mined by the size of a semiconductor chip (not shown in the 
figure) that will be mounted thereon. A material that has 
electrical insulation properties and is also flexible is Suitable 
for this film 10. 

0062 Sprocket holes 12 and lead holes 14, as shown in 
FIG. 2, are formed in this film 10 by a known hole-making 
technique Such as punching, laser-cutting, or chemical etch 
ing. The lead holes 14 are formed in regions corresponding 
to electrodes 42 of a semiconductor chip 40 that will be 
mounted thereon, as shown in FIG. 6. In other words, the 
lead holes 14 are formed to enable the bonding of connection 
leads 24 to the electrodes 42. 

0063 An adhesive is then applied to the film 10, and a 
material that facilitates electrical conduction, Such as a metal 
foil which in this example is copper foil 16, is affixed thereto 
while being pressed by heat- and preSSure-application means 
such as heat rollers that are not shown in the figures. FIG. 
3 shows the state after the copper foil 16 has been affixed to 
the film 10. 

0064. A desired conductive pattern 20 is formed from the 
copper foil 16 by wet etching, as shown in FIG. 4. 
0065. The conductive pattern 20 comprises pad portions 
22, the connection leads 24, plating leads 26, plating elec 
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trodes 28, and connection portions 29, which are all in an 
electrically conductive State at this conductive pattern 20 
Stage. The pad portions 22 are to be provided with bumps, 
Such as Solder balls, So that they can function as external 
electrodes. Therefore, if the pad portions 22 are viewed in 
plan, the outer Surfaces thereof are flat and have a prede 
termined Surface area (which is usually wider than the 
connection leads 24). Note that the pad portions 22 them 
selves could be formed to be convex, so that they already 
function as bumps. These pad portions 22 could also be 
lands as they are shown in the figure after the Semiconductor 
device is made. However, note that in Such a case it would 
be necessary to provide a connective material Such as Solder 
on the side on which the component (substrate) will be 
attached. When a Semiconductor chip has been mounted on 
the film carrier tape (see FIG. 7), the pad portions 22 are 
disposed within the region of the semiconductor chip 40 and 
within a region that will be resin-Sealed by a molding 
material 36. 

0.066 Each of the connection leads 24 has one end 
portion connected to a pad portion 22 for forming an 
external electrode, and is designed to be electrically con 
ductive with respect to the pad portion 22. Note that the 
connection leads 24 are formed to be narrower than the pad 
portions 22. Consideration of the narrow pitch inevitably 
results in the narrow connection leads 22, because only good 
electrical conductivity is required of their width. This apply 
not only to the connection leads 24, but also to the connec 
tion portions 29 that are on the extended lines along the 
connection leads 24. The other end portion of each connec 
tion lead is passed through (straddles) one of the lead holes 
14, as shown in FIG. 4. The parts of the connection leads 24 
that are positioned within the lead holes 14 will be connected 
to the electrodes 42 of the semiconductor chip 40. The 
connection leads 24 are disposed within the region that will 
be resin-sealed by the molding material 36 as described later, 
in the same manner as the pad portions 22 (see FIG. 7). The 
connection leads 24 are electrically connected to the plating 
leads 26 through the connection portions 29 that link the 
Sections from the edges of the lead holes 14 on the plating 
leads 26 Sides thereof to the plating leads 26. In this case, the 
plating leads 26 are formed to be positioned outside of the 
resin-Sealed region. In other words, the connection portions 
29 are formed to extend from the connection leads 24 within 
the resin-Sealed region to the plating leads 26 outside of the 
resin-Sealed region. Each of these plating leads 26 is formed 
in the short-lateral direction of the tape-shaped film 10 and 
is connected to the plating electrodes 28. The plating elec 
trodes 28 are formed in the long-lateral direction of the 
tape-shaped film 10. Note that there are a Sequence of Same 
conductive patterns connected to the plating electrodes 28 
on both sides of the conductive pattern 20 of FIG. 4, 
although they are not shown in the figure. 
0067. The entire conductive pattern 20 is then gold-plated 
by an electroplating (electrolytic plating) method, through 
the plating electrodes 28. Note that a plating proceSS using 
tin or Solder other than gold could be used as this plating 
process. A known method can be used therefore, depending 
on conditions Such as the connections. At least part of the 
connection portions 29 positioned between the connection 
leads 24 and the plating leads 26 (in other words, between 
the edges of the lead holes 14 on the plating-lead sides 
thereof and the plating leads 26) is then cut out, as shown in 
FIG. 5, to form a wiring pattern (circuit pattern) 30 from the 
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conductive pattern 20 of FIG. 4. It does not matter whether 
the cutting method is a mechanical method or a chemical 
method, and any known technique can be used therefor. In 
addition, the thus-cut portions need not be completely 
punched out; it is Sufficient to put the connection leads 24 
and the plating leads 26 in an electrically non-conductive 
State, that is, turn the end portions of the connection leads 24 
alone into free ends, for example, and this can be done by 
Subjecting these portions (or rather, the pattern at those 
positions) to half-etching or the like. In other words, it is not 
necessary to completely remove the film 10 acting as a base. 
The result is a long film carrier tape 34 on which predeter 
mined circuits are formed. Once the wiring pattern 30 has 
been formed, the connection leads 24 include the sides of the 
connection portions 29 that are still electrically connected to 
the pad portions 22, that is, they include the wiring at 
positions between the lead holes 14 and the holes 32. Note 
that after the step of forming the wiring pattern 30, the 
Simple term “connection leads' also includes the wiring at 
positions between the lead holes 14 and the holes 32. 

0068. It should be noted that the step of punching out the 
connection portions 29 is performed after the plating Step, 
but before a step of bonding with respect to the electrodes 42 
of the semiconductor chip 40 (see FIG. 6). In this example, 
the holes 32 are formed by punching out the connection 
portions 29. These holes 32 are shown in the figure as being 
long, narrow rectangular holes, but their shape is not limited 
thereto. One of a pair of long-lateral edges forming each 
hole 32 is positioned within the resin-Sealed region and the 
other is positioned outside the resin-Sealed region, as shown 
in FIG. 7. The end surfaces of the punched-out connection 
portions 29 form Surfaces that are positioned at longitudinal 
edges of the holes 32, So that these end portions are exposed 
on the inner sides of the holes 32. These exposed end 
surfaces of the connection portions 29 will be covered by the 
resin. That is to Say, in addition to forming the desired 
circuit, the holes 32 form a structure for insulating the 
exposed end Surfaces of the connection portions 29. 

0069. Next, as shown in FIG. 6, the film carrier tape 34 
is placed on top of the semiconductor chip 40. More 
Specifically, the part of the film carrier tape that corresponds 
to a flexible Substrate is positioned above the Semiconductor 
chip 40. In this case, when the individual semiconductor 
device is eventually Separated from the film carrier tape 34, 
the remaining part of the film that acts as a Substrate 
corresponds to a flexible Substrate. 

0070 The electrodes 42 of the semiconductor chip 40 are 
positioned to be visible through the lead holes 14 of the film 
carrier tape 34. The Size of the Semiconductor chip that is 
used in this case is irrelevant, provided that the end portions 
of the Semiconductor chip are positioned at locations that are 
outside the edges that form the inner Sides of the lead holes 
but within the lead hole 14 side of the holes 32, as shown in 
this figure. The arrangement is Such that a predetermined 
gap is formed between the Semiconductor chip 40 and the 
film carrier tape 34. At this point, the connection leads 24 are 
positioned So that they are disposed above the electrodes 42 
of the semiconductor chip 40. The plurality of electrodes 42 
are then bonded to the plurality of connection leads 24 either 
in a batch or one by one. For this bonding, it is preferable 
that bumps are formed on either the electrodes 42 or the 
connection leads 24. 
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0071 Note that, when the semiconductor chip 40 has 
been arranged on the film carrier tape 34 in this embodiment, 
the position at which the wiring pattern 30 is formed is on 
the surface of the film that is on the opposite side from the 
Surface facing the Semiconductor chip. It is therefore pref 
erable to apply a resin, Such as Solder resist, to the outer 
Surface of the wiring pattern 30, to insulate and protect it. 
Note also that it is possible to cover portions other than those 
that are to be electroplated with the resin as described above. 
In this case, the portions to be electroplated are, more 
Specifically, the connection leads and lands. Since this 
ensures that plating is not applied to unnecessary portions, 
it makes it possible to reduce wastage of the plating mate 
rials. Alternatively, if the wiring pattern 30 is disposed on the 
Side of the film carrier tape 34 facing the Semiconductor chip 
40, it is possible to omit this step of applying Solder resist or 
the like. 

0.072 Next, the semiconductor chip 40 is sealed in with 
the molding material, as shown in FIG. 7. Note that refer 
ence number 36 denotes a region in which the molding 
material is positioned. A cross-sectional view taken along 
the line VIII-VIII in FIG. 7 is shown in FIG. 8. 

0.073 More specifically, the molding material 36 is 
injected from the lead holes 14 into the gap between the 
semiconductor chip 40 and the film carrier tape 34. The 
molding material 36 covers the electrodes 42 of the semi 
conductor chip 40. 
0.074 The molding material 36 is injected so as to cover 
end surfaces 29a of the connection portions 29 (that is, the 
end portions of the connection leads) that are exposed in the 
holes 32 of the film carrier tape 34. This ensures that the end 
surfaces 29a of the connection portions 29 (the end portions 
of the connection leads) that are connected to the electrodes 
42 of the semiconductor chip 40 are covered with the resin 
and thus are not exposed. This is intended to prevent 
corrosion of the connection leads 24 from the side of the 
connection portions 29 to the electrodes 42 of the semicon 
ductor chip 40, and also insulate them, so that the reliability 
of the Semiconductor device is increased. 

0075 Once this sealing by the molding material 36 is 
completed, the regions outside the molding material 36 are 
Separated from the film carrier tape 34 that acts as the base 
material. This separation is done by a batch type of punch 
ing, and the portions of the film carrier tape 34 used in the 
package (in other words, the flexible Substrate part thereof) 
are punched out from the base material of the film carrier 
tape 34. There are some embodiments with respect to the 
position of the punching. For example, if the cutting position 
is within the region of the holes 32 and also outside the 
resin-Sealed region, processing has already been done in the 
direction in which the wiring pattern extends (the long 
lateral direction of the film), So no external force is put 
during this punching Step. 
0.076 It is also possible to perform the punching further 
outside than the holes 32, at positions that do not involve the 
holes, This manner of punching that does not cut through the 
holes 32 ensures that the eventual Outer shape of the Semi 
conductor device has Straight lines. This has the advantage 
of facilitating checks on the external appearance of the 
Semiconductor device in a Subsequent Step. 
0077 FIGS. 9 and 10 are views showing variations of 
the above embodiment, corresponding to the partial enlarged 
views in FIG. 7. 
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0078. In a film carrier tape 50 shown in FIG. 9, each of 
connection portions 52 is punched out by a circular hole 54 
So that they are separated from corresponding plating leads 
56. In other words, this circular hole has a diameter that is 
larger than the width of the connection portion 52. The step 
of punching out the connection portions 52 is performed 
after the plating Step but before the Step of bonding to the 
electrodes of the Semiconductor chip. A circular shape is 
Selected from consideration of the flow characteristics of the 
resin as well as the adhesive capabilities thereof. 
0079 The resin sealing extends as far as the position of 
a Single-dotted line 58, in Such a manner that the end 
Surfaces of the connection portions 52 that are exposed from 
the circular holes 54 are covered by the resin. After that, 
punching is done at the position of a double-dotted line 59, 
to complete the Semiconductor device. The end portions of 
the connection leads connected to the electrodes of the 
Semiconductor chip are completely covered with resin. The 
Semiconductor device, thus obtained, achieves the same 
effects to those of the previous embodiment. 

0080. In a film carrier tape 60 shown in FIG. 10, each of 
connection portions 62 is punched out by an elongated hole 
64 So that they are Separated from corresponding plating 
leads 66. The elongated hole is, in other words, an oval 
shape. The resin Sealing extends as far as the position of a 
Single-dotted line 68, in Such a manner that the end Surfaces 
of the connection portions 62 that are exposed from the 
elongated holes 64 are covered. The position of the final 
punching is shown by a double-dotted line 69, within the 
inner sides of the elongated holes 64. In other words, the 
final punching results in a cut-out shape of the elongated 
holes 64. This completes the semiconductor device. Note 
that the final punching positions 59 and 69 shown in FIGS. 
9 and 10 are not limited thereto. This point will be described 
below. 

0081. In FIG. 10, the major-axial direction of the elon 
gated hole shown in this figure is provided in a direction that 
is Substantially perpendicular to the edge that forms the 
outer periphery of the package. With this configuration, the 
boundary Surface of the connection portions is positioned 
further inward from the outer periphery of the package than 
in the example shown in FIG. 9. The distance up to contact 
with the atmosphere is therefore further increased, which 
enables an increase in the effect of preventing corrosion of 
the leads. In addition, the elongated hole makes it possible 
to widen the contact region with respect to the resin, further 
increasing the adhesive Strength between the resin and the 
Substrate. In this case, the major-axial direction of the 
elongated hole is provided in a direction that is Substantially 
perpendicular to the edge that forms the outer periphery of 
the package, So that the pitch of neighboring connection 
leads can be made tighter. However, if the pitch restrictions 
are relaxed to a certain degree, it is not necessary to be 
concerned about the direction of the major axis of the 
elongated hole, So it makes no difference whether it is 
provided in the direction that is Substantially perpendicular 
to the edge that forms the outer periphery of the package, as 
described above, or in a crossing direction (in other words, 
aligned in a direction that is Substantially parallel to the edge 
forming the outer periphery of the package). 
0082 In addition, in FIGS. 9 and 10, the resin-sealing 
positions 58 and 68 are placed at a different position from 
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the final punch-out (cutting) positions 59 and 69, more 
Specifically, the cutting (punching) positions are placed 
further outward from the resin-Sealing position as Seen from 
the package, So that the external appearance of the final 
Semiconductor device is Straight. This makes it easy to check 
the external appearance of the Semiconductor device in a 
Subsequent Step. There is also no danger that the cutting Step 
will damage the resin-Sealed portions. 
0.083. On the other hand, this does not mean that the 
cutting (punching) position has to be placed at a different 
position from the resin-Sealing position; they could equally 
well be the same. In addition, the cutting could be done, 
within the holes, further outward from the position of the 
resin in the holes. Note that even if the punching position 
and the resin-Sealing position are the same, the punching 
action is not necessarily done along the outline of the resin 
drawn into the holes, and the punching can be done along the 
outermost Straight line of the resin-Sealed portions. In any 
case, the end portion of the connection portion connected to 
the connection lead has a hole (a circular hole, an elongated 
hole, etc) formed therein, and is provided at a position 
inward of the end portion of the substrate (film carrier tape) 
So that the end portion of the connection portion is kept 
covered with resin. 

0084. When plating is done in the above described 
embodiments, a known non-electrolytic plating method 
could be used instead of the electrolytic plating. In addition, 
the film carrier tape itself is not limited to the three-layer 
tape of conductive pattern, adhesive, and film, as in these 
examples; a two-layer tape without the adhesive of the 
above structure could also be used therefor. 

0085. Note that a chip formed to have electrodes along its 
two sides is used in the above embodiments, but it should be 
obvious that this invention can also be applied in the same 
manner to a chip in which electrodes are provided along its 
four Sides. In Such a case, the rectangular holes would be 
provided in four directions on the tape. 
0.086 The above examples were described as relating to 
a fan-in type of Structure in which the external electrodes are 
drawn inward towards the inner Side of the Semiconductor 
chip region, but it is also possible to apply this invention to 
a structure that combines the fan-in type with the opposite 
thereof, a fan-out type. In Such a case, these examples can 
be used for the fan-in type, and prior techniques can be used 
for the fan-out type. 
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0087 FIG. 11 shows a circuit board 100 on which a 
Semiconductor device 110, made by applying the above 
embodiment, is mounted. Although not shown in detail in 
the figure, pad portions 22 of the semiconductor device 110 
and connection portions (Such as lands) formed on the 
circuit board 100 are electrically connected. Well-known 
Solder, for example, is used as the connection material, 
which is designed to be interposed between both (the pad 
portions of the semiconductor device 110 and the connection 
portions of the circuit substrate 100), to connect them. 
Materials other than Solder could be used as the connection 
material, Such as an anisotropic conductive adhesive, or 
various other connection means could be used. 

What is claimed is: 
1. A method of making a film carrier tape, comprising 

forming a conductive pattern on a film, Said conductive 
pattern electrically comprising all of a plurality of connec 
tion leads, at least one plating lead and a plating electrode in 
an electrically conductive State, Said connection leads being 
formed within a region to be sealed and electrically con 
necting electrodes of a Semiconductor chip to external 
electrodes, said plating lead being connected to Said con 
nection leads formed to outside Said Sealed region, and Said 
plating electrode being connected to Said plating lead. 

2. A method of making a film carrier tape, comprising: 

a step of forming lead holes in a film; 

a step of providing a metal foil over a region of said film 
comprising Said lead holes, 

a step of forming a conductive pattern comprising pad 
portions, connection leads, a plating lead, a plating 
electrode, and connection portions, from Said metal 
foil; 

a Step of plating Said conductive pattern through Said 
plating electrode, and 

a step of processing Said connection portions to form a 
wiring pattern. 

3. The method of making a film carrier tape as defined in 
claim 2, wherein Said Step of forming Said wiring pattern is 
performed by punching out Said connection portions. 


