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FILM CARRIER TAPE AND SEMICONDUCTOR DEVICE, METHOD OF MAKING

THE SAME AND CIRCUIT BOARD

Technical Field

The invention relates to a semiconductor device and a
method of making the same, a circuit board, and also a film
carrier tape, and, in particular, to a film carrier tape and
semiconductor device wherein the package size is close to the

chip size,'a method of making the same, and a circuit board.

Background Art

IT 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 scaTe/size package) has
been developed to provides a package that has a size when
packaged that is close to the chip size. This CSP type of
semiconductor device has been developed in various forms; in
one of them, a flexible substrate is provided on an active
surface side of a semiconductor chip and a plurality of
external electrodes are formed on that flexible substrate.
wWith this semiconductor device, the external electrodes are
provided within the area of the semiconductor chip, so that it
does not have the "outer 1leads" that extend outward from the
side surfaces of the package itself, as in a QFP (quad flat

package) or TCP (tape carrier package), for example.

In a CSP type of semiconductor device that uses a
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flexible substrate, it is known to inject resin between the
active surface of the semiconductor chip and the flexible
substrate to absorb thermal stresses, as disclosed in, for

example, International Publication W095/08856.

However, various difficulties occur during the resin
injection. For example, the resin is injected between the
semiconductor chip and the flexible substrate, in other words,
into a cramped region between the other components, and thus
it is easy for air (air bubbles) to remain therein. If that
should happen, the air (air bubbles) could expand at high
temperatures and under high humidity, causing cracking. It is
also difficult to stop the resin from flowing out from between

the semiconductor chip and the flexible substrate.

The invention was devised in order to solve the above
described 1 problems and its objective is to provide a film
carrier tape and a semiconductor device, a method of making
the same and a circuit board, wherein resin is readily
injected in a favorable state between the semiconductor chip

and the flexible substrate.

Disclosure of Invention

(1)The method of making a semiconductor device in accordance

with the invention comprises:

a step of disposing a flexible substrate having a
plurality of connection leads and a plurality of holes above
a semiconductor chip to form a gap; and

a step of injecting resin into the gap through at least
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one of the holes while removing air from at least one of the

remainder of the holes.

With the - invention, if resin is injected between the
semiconductor chip and the flexible substrate to form a resin
seal, air escapes from a hole making it difficult for air to
remain in the resin. This makes it possible to obtain a
semiconductor device that 1is more reliable at high

temperatures and under high humidity.
(2)The above making method could be modified such that:

the holes comprise a central hole located at

substantially the center of the semiconductor chip; and
the resin is injected through the central hole.
(3)The above making method could be modified such that:

the flexible substrate is larger than the semiconductor

chip;

the holes comprise a bonding hole formed above electrodes

of the semiconductor chip; and
the making method further comprises:

a step of connecting the connection Tleads and the

electrodes through the bonding hole; and

a step of injecting the resin through the bonding hole
onto an active surface comprising the connected electrodes of

the semiconductor chip.
(4)The above making method could be modified such that:

there is a time difference between the injection of the
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resin through the central hole and the injection of the resin

through the bonding hole.
(5)The above making method could be modified such that:

the holes comprise a resin-stopping hole formed above an

end portion of the semiconductor chip; and

the resin-stopping hole stops the spreading of resin

injected into the gap.
(6)The above making method could be modified such that:

the resin-stopping hole has a rectangular shape, one
inner peripheral edge thereof is located outward of an outer
peripheral edge of the semiconductor chip, and another edge
opposite to the one inner peripheral edge is l1ocated inward of

the outer peripheral edge of the semiconductor chip.
(7)The above making method could be modified such that:

the resin-stopping hole is formed above the electrodes of
the semiconductor chip, and the connection 1leads and the

electrodes are connected through the resin-stopping hole.
(8)The above making method could be modified such that:

part of the film carrier tape is used as the flexible
substrate; and the making method comprises the step of
separating the film carrier tape into an individual piece,

after the resin is injected.

(9)The above making method could comprise the step of forming

the film carrier tape.

(10)With the above making method, the step of forming the film

carrier tape could comprise;
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a step of forming a conductive pattern on a film to
connect together in a conductive state all of the connection
leads connected by a plurality of connection portions formed
within a region to be sealed in resin, a plating lead formed
outside the resin-sealed region, and a representative lead
provided extending ffom the plating lead and connected at an

intersection portion to any one of the connection leads;

a step of electroplating the conductive pattern through

the plating leads; and

‘a step of punching out the connection portions and the

intersection portion.
(11)The above making method could be modified such that:

the connection portions and the intersection portion are

punched out at the same time.
(12)The above making method could be modified such that:

the connection portions and the intersection portion are

punched out one by one.

(13)The method of making a film carrier tape in accordance

with the invention comprises:

a step of forming a conductive pattern on a film to
connect together in a conductive state all of: connection
leads connected by a plurality of connection portions formed
within a region to be sealed in resin, a plating lead formed
outside the resin-sealed region, and a representative lead
provided extending from the plating lead and connected at an

intersection portion to any one the connection leads;
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a step of electroplating the conductive pattern through

the plating lead; and

a step of punching out the connection portions and the

intersection portion.

With the invention, if resin is injected between the
semiconductor chip and the film carrier tape to form a resin
seal, air escapes from a hole making it difficult for air to
remain in the resin. This makes it possible to fabricate a
semiconductor device with an improved reliability at high

temperatures and high humidity.

(14)The above making method could comprise a step of forming
a central hole in the film located substantially at a center

of the semiconductor chip.

(15)The above making method could comprise a step of forming
a bonding hole in the film located above electrodes of the

semiconductor chip.

(16)The above making method could comprise a step of forming
a resin-stopping hole in the film located above an end portion

of the semiconductor chip.
(17)The above making method could be modified such that:

the connection portions and the intersection portion are

punched out at the same time.
(18)The above making method could be modified such that:

the connection portions and the intersection portion are

punched out one by one.

The semiconductor device in accordance with the invention
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comprises:
a semiconductor chip having a plurality of electrodes;

a flexible substrate located above and aligned with said
semiconductor chip with a predetermined distance therebetween,

said flexible substrate having a plurality of holes;

pad portions formed on said flexible substrate and

connected to said electrodes; and

resin located between said semiconductor chip and said
flexible substrate for sealing a surface of said semiconductor

chip having said electrodes.

(19)With the invention, the flexible substrate has holes
formed therein so that water steam can escape from the holes
in a reflow step, even if air is 1incorporated within the

resin.

(20)The circuit board in accordance with the invention, the
above semiconductor device is mounted thereon and connected

electrically thereto through the pad portions.

(21)The invention, a film carrier tape used for a resin-sealed

type semiconductor device, comprises:

pad portions on which external electrodes are formed,

within a region to be sealed in resin;

a plurality of connection leads disposed within a region
to be sealed in resin, for connecting each of the external
electrodes to each of the electrodes of the semiconductor

chip;
at least one plating Tead formed outside the resin-sealed
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region; and

a representative lead formed from the plating lead

towards the region to be sealed in resin; wherein:

a hole is formed by punching at a connection portion
between one another of the connection 1leads and an
intersection portion between the representative lead and any

one of the connection leads.
(22)The above film carrier tape could comprise:

a central hole formed in a region corresponding to

substantially a center of a semiconductor chip.
(23)The above film carrier tape could comprise:

a bonding hole formed in a region corresponding to above

the electrodes of the semiconductor chip.
(24)The above film carrier tape could comprise:

a resin-stopping hole formed in a region corresponding to

above an end portion of the semiconductor chip.

Brief Description of Drawings

Fig. 1 is a view illustrating the method of making a
semiconductor device in accordance with'the embodiment; Fig.
2 is a view illustrating the method of making a semiconductor
device in accordance with fhe embodiment; Fig..3 is a view
illustrating the method of making a semiconductor device in
accordance with the embodiment; Figs. 4A and 4B are views
illustrating the method of making a semiconductor device in

accordance with the embodiment; Figs. 5A and 5B are views
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illustrating variations on the embodiment; and Fig. 6 is a
view illustrating a circuit board on which a semiconductor

device made in accordance with the invention is mounted.

Best Mode for Carrying Out the Invention

A preferred embodiment of the invention is described

below with reference to the accompanying drawings.

Figs. 1 to 4B are views illustrating steps in the
fabrication of a semiconductor device in accordance with the
embodiment. More specifically, Fig. 1 shows a step in which a
predetermined conductive pattern has been formed on a film,
Fig. 2 shows a step of forming a desired circuit, in other
words, a wiring pattern, by punching out part of the
conductive pattern, and Fig. 3 shows a step of performing
resin sealing with the film disposed over the semiconductor
chip. Finally, Figs. 4A and 4B show states after resin
sealing. Note that Figs. 1 to 3 show only one circuit portion
(a location that will ultimately be equivalent to one wiring
pattern), but in fact the same circuit is formed repeatedly on

a long, thin piece of film.

In Fig. 1, five rectangular holes 11 to 15 are formed in
a piece of film 10, and a conductive pattern 20 is formed
thereon. In this case, a tape material formed of a resin such
as a po]yimide; polyester, glass epoxy, or BT resin is used
for the film 10. A material that has electrically insulating
properties and is also flexible is used for the film 10. The

conductive pattern 20 comprises pad portions 22, connection
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leads 24, and plating leads 26. Note that the pad portions 22,
the connection 1leads 24, and the plating leads 26 of the
conductive pattern 20 in this case are all made to be
electrically conductive. Further detaiis will be given later,
but a wiring pattern'34 is defined to be distinct from the
conductive pattern 20, and is a state in which a circuif has
been formed, by predetermined treatment, from the conductive
pattern 20 (a state which is intended to be comp]éte]y
conductive). The conductive pattern 20 is formed by a process
such as the etching of a conductive foil formed of copper or
the 1ike. The pad portions 22 are places used for connections
to external components such as a mounting circuit board, and
means such as balls of solder are provided on these pad
portions as connection members. The connection leads 24 are
designed to connect the pad portions 22 electrically to
electrodes 38 of a semiconductor chip 36 (see Fig. 3), and its
end 1is a freé end before the semiconductor chip 36 is
connected. After the connection to the electrodes 38 of the
semiconductor chip 36, the connection leads 24, which have
their free ends, are fixed to the electrodes 38 of the
semiconductor chip 36, and so of course can no Tlonger be
considered to have free ends. The connection leads 24 are
connected to the plating leads 26. The plating leads 26 are
designed to facilitate the electroplating of the conductive
pattern 20, and one of these plating Teads 26 is connected
electrically to the other of the plating leads 26 by the
connection leads 24 and the pad portions 22. In this example,
a plurality of connection leads 24 are connected together
electrically in a bundled state at one 1location, which is
-10-
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connected to one of the plating leads 26. More specifically,
a plurality of connection leads 24 are bundled together and
connected electrically, and only one representative lead 25 is
finally connected to one of the plating leads 26. This means
that the total number of plating leads 26 is less than the
total number of connection Tleads 24 when they are each
electrically independent. If the 1lead connected to this
plating lead 26 1is only a single répresentative lead 25
instead of a configuration in which each of the connection
leads 24 is connected to the corresponding plating leads 26,
as in this embodiment, a structure is formed in which the
signal 1ines are not exposed ét the outer ends of the
semiconductor device (semiconductor package), making it
possible to prevent the contamination that would otherwise
occur at the outer ends of the semiconductor package, which
tend to become dirty. This has various advantages, such as
making it possible to prevent any deterioration in the
moisture-proofing reliability of the semiconductor device and
improving the reliability of the semiconductor package. When
bundling the connection leads 24, it is necessary to consider
the most effective bundiing method. When the pad portions 22
are disposed in a matrix form, as in this example, it is
preferable that connection portions 28 that form the points at
which the connection leads 24 are bundled together (intersec-
tion points) are located in such a manner that they are as
equidisfant as possible from the pad portions 22. This is to
make it possible to increase the distance between adjacent
signal lines (the distance between each cut connection portion

28 and the neighboring pad portion 22) and thus improve the
_11_
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moisture-proofing reliability.

THe connection leads 24 and the pad portions 22 are
formed at Tocations within a resin-sealed region 27, as shown
in Fig. 3, and the plating leads 26 are formed at locations
outside the resin-sealed region 27 (more specifically, outside
the region of the semiconductor device). Note that external
electrodes are formed on the pad portions 22. For example,
solder balls 44 as shown in Fig. 4B are used for these

external electrodes. The connection leads 24 are formed to

_protrude into an aperture region on the inner side of each of

the rectangular holes 11 and 15. The tips thereof are free
ends within the aperture portion. Note that the connection
leads 24 appear as free ends in this example, but it is not
absolutely necessary for them to be free ends; they could
extend along themselves beyond the rectangular holes 11 and
15, up to the film 10.

Gold plating is performed on the conductive pattern 20
with plating electrodes (not shown in the figure) that are
connected to the plating leads 26. Note that various other
kinds of plating than gold plating, such as by tin or solder,

could be performed.

The conductive pattern 20 has connection portions (bundle
points or intersection points) 28, at which a plurality of
connection leads 24 are mutually connected, and an intersec-
tion portions 30 where connection 1leads 24 and onhe
representative lead 25 eXtending from the plating Tead 26 are
connected. What is provided to bundle them into the single

representative leads 25 is the intersection portions 30 and
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what connects them for the intersection portion 30 to bundle
them is each connection portions 28. The connection portions
28 and the intersection portions 30 are located within the
resin-sealed region shoWn in Fig. 3. After the plating has
been performed, the connection portions 28 and the
intersection portions 30 are punched out to obtain a film
carrier tape 32 having a wiring pattern 34. A total number of
holes 29 and 31 formed by punching out the connection portions
28 and the intersection portions 30 is 1eés than the total
number of connection leads 24. This is achieved by bundling
together the connection Teads 24. It 1is preferable that a
plurality of connection leads 24 are formed at the same time
by using the connection portions 28 and the intersection
portions 30 aslpunch—out locations and by punching out the

portions.

Either all of the pad portions 22 could be formed to be
electrically functional, or special regions could be formed as
dummy pad portions 23a and 23b, as shown in Fig. 2. In such a
case, a pad portion 23a close to a central region is easily
made to be a dummy because it is difficult to lead out its
wire. On the other hand, if a pad portion 23b located at a
corner is used actively as a dummy pad, the corners, which are
most stréss—prone, can be made free, enabling a configuration

that aids stress relief.

The film carrier tape 32 is then disposed above the
semiconductor chip 36 so as to overlay the semiconductor chip
36 with a predetermined gap therebetween, as shown in Fig. 3.

To describe this embodiment in more detail, the film carrier
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tape 32 is arranged in such é manner that shorter edges of the
semiconductor chip 36 are located within the rectangular holes
11 and 15 and Tlonger edges thereof are concealed further
inward than the inner sides of the rectangular holes 12 and
14. In this case, the rectangular holes 11 and 15 are used as
holes for connecting the semiconductor chip 36 to the connec-
tion leads 24, so the electrodes 38 of the semiconductor chip
36 are located within these holes. Using these holes has the
advantage of positioning the semiconductor chip 36 in a simple
manner, even when the semiconductor chip 36 is covered by the

film carrier tape 32.

To ensure a predetermined gap between an active surface
36a of the semiconductor chip 36 and the fiim carrier tape 32,
a gap-maintaining material 40 could be placed between the
active surface 36a of the semiconductor chip 36 and the film

carrier tape 32, as shown in Fig. 4B.

A plurality of electrodes 38 of the semiconductor chip
36 could be bonded to a plurality of connection leads 24 in

either a single batch or each electrode 38 individually.

Resin 42 is then injected into the gap between the
semiconductor chip 36 and the film carrier tape 32, as shown
in Figs. 4A and 4B. More specifica]ly,' the resin 42 is
injected through the rectangular holes 11 and 15 to form a
seal around the electrodes 38. The resin 42 is also injected
through the central rectangular hole 13 to form a resin layer
between the semiconductor chip 36 and the film carrier tape
32. In the process of injecting resin, various embodiments can

be adopted, regarding control of time for the injection from
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the periphery of the electrodes 38 and from the center
(simultaneously or with a time lag). Simultaneous injection
has the advantage of shortening the fabrication time by
reducing the injection time. On the other hand, the injection
into different portions with a time lag could be done
periphery-first or center-first. Particularly, center-first
injection has the advantage of making it possible to ensure
that the process of injecting underfill, which is necessary
for ensuring reliability during flip-chip mounting, for
example, is performed accurately, by filling the peripheral
portions after resin has been reliably filled between the
semiconductor chip 36 and the film carrier tape 32 has been
reliably filled.

This layer formed by the resin 42 is designed to absorb
thermal stresses due to the difference in coefficients of
thermal expansion between the semiconductor chip 36 and the
film carrier tape 32 and, at the same time, protect the active
surface 36a containing the electrodes 38 of the semiconductor

chip 36.

In the embodiment, a plurality of holes 29 and 31 are
formed in the region of the film carrier tape 32 filled by the
resin 42 so that air can escape therethrough. The resin layer
formed by the resin 42, in other words, the gap between the
active surface 36a of the semiconductor chip 36 and the film
carrier tape 32, makes it difficult for air (air bubbles) to
remain, achieving ré11ability even under conditions of high
temperatures and high humidity. In addition to being used to

allow air to escape, some of the plurality of holes 29 and 31
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can also be used for injecting the resin 42, like the
previously described rectangular hole. In addition, the holes
29 and 31, in a semiconductor device as finished goods, enable
water steam to escape during a high-temperature reflow step

for mounting it on an external board such as a printed board.

The connection leads 24 exposed within the rectangular
holes 11 and 15 are also covered by the resin 42, providing
insulation reliability. In particular, the resin 42 is
injected in a state in which the portions connecting the
electrodes 38 and the connection leads 24 are exposed within
the holes, making it possible to visually verify the formation

of the resin layer and thus 1mprqve reliability.

The rectangular holes 12 and 14 also function to prevent
the resin 42 from spreading. In other words; the edges of the
longer sides of the semicpnductor chip 36 are located inside
of the rectangular holes 12 and 14, and the inner peripheral
edges of the rectangular holes 12 and 14 are Tocated
thereabove. This ensures that the resin 42 is prevented from
spreading by surface tension at the sides of the semiconductor
chip 36 and the inner- peripheral edges of the rectangular
holes 12 and 14.

This makes it possible to perform the final punching-out
at predetermined 1locations, after the resin sealing is

finished, and thus complete the semiconductor device.

variations on the above described embodiment can be
conceived, as described below. In the above embodiment, the
rectangular holes 11 and 15 on the sides where the electrodes

38 are located are designed to include the electrodes 38 of
_16_
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the semiconductor chip 36, in other words, they are provided
in such a manner that they cross the electrodes 38, to
facilitate the bonding of the semiconductor chip 36 and the
connection Tleads 24. However, rectangular holes could be
5 placed outside the electrodes 38 of the semiconductor chip 36
(the outer peripheral sides of the semiconductor chip 36), if
they are formed only for preventing the resin from spreading.
In such a case, it does not matter whether both edges of the
rectangular holes would be located completely within the
10 region of the semiconductor chip 36 (in other words, the two
opposite sides of each rectangular hole would be complietely
located within the region of the semiconductor chip 36), or
not (in other words, one of the two opposite edge of each
rectangular hole 1is 1located within the region of the
15 semiconductor chip 36, with the other edge being further
outward than the outer periphery of the semiconductor chip
36). It should be noted, however, that it is preferable that
one of the edges of each rectangular hole is located further
outward than the region of the semiconductor chip 36, if the
20 maximum resin-stopping effect is to be obtained. Note also
that, since the rectangular holes are not designed for
bonding, it 1is necessary to use a bonding method that
faciTitates bonding under such conditions, such as a method

using an anisotropic conductive adhesive.

25 The outer peripheral edge of the semiconductor chip 36
was located further inward than the rectangular holes 12 and
14, at the longer edges of the semiconductor chip 36 (the

sides which do not have the electrodes 38), but this
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configufation does not necessarily have to be used. In other
words, the rectangular holes 12 and 14 could be provided
within the region of the semiconductor chip 36. Since it is
not necessary tq_consider bonding in this direction, there is
a Certain degree of freedom in this setting. Whatever the

arrangement is, the resin has a shape of fillet through its

viscosity and surface tension, as seen from the film carrier

tape 32, thus achieving tight adhesion between the film

carrier tape 32 and the resin 42.

Figs. 5A and 5B are views illustrating a variation on the

above embodiment; which correspond to Figs. 4A and 4B.

In Figs. 5A and 5B, a film carrier tape 50 has connection
leads 54 formed on its side facing an active éurface 52a of a
semiconductor chip 52. The connection leads 54 act as a gap-
maintaining material, so that a gap is formed between the film
carrier tape 50 and the active surface 52a. Note that the
connection 1leads 54 are formed to have a thickness of
approximately 15 to 35 um. To ensure the insulation from the
connection leads 54, a passivation film such as a silicon
oxide film 56 is formed on the active surface 52a. Resin 58 is
then injected between the film carrier tape 50 and the active
surface 52a, to seal the semiconductor chip 52 in resin. A
plurality of small holes 50a are also formed in the film
carrier tape 50 over the connection leads 54, and solder balls

60 are provided through these small holes 50a.

Other details of the structure, such as those of the
rectangular holes 11 to 15 and the holes 29 and 31, are

similar to those of the above embodiment, so further descrip-
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tion thereof is omitted.

This variation can achieve similar effects to those of
the above described embodiment. In addition, the use of the
film carrier tape 50 of this embodiment ensures that the
connection leads 54 are disposed below the film, that is to
say, the film is located at the outermost side, so a step of
coating the surfaces of the connection leads 54 with solder .

resist can be omitted.

In the above embodiments, chips having electrodes formed
on two sides were used, but the case where electrodes are

provided on four sides can also be applied. In such a case,

rectangular holes would be provided in four directions on the

tape.

In the example, a configuration in which the external
electrodes extend into the semiconductor chip.region, which is
called a fan-in type, were explained, but the combination of
a fan-in type and a fan-out type to the contrary can be
applied. In such a case, the example can be used for the fan-

in type and the prior art can be used for the fan-out type.

| When plating is done in the above embodiments, well-known
non-electrolytic plating methods could be used instead of
electrolytic plating, despite somewhat the increase in
production costs. In addition, the film carrier tape itself is
not l1imited to a three-layer tape of conductive pattern,
adhesive, and film, as described in the example; a two-layer
tape wherein the adhesive of the above configuration has been

removed could also be used.
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Fig. 6 is a view illustrating a circuit board 100 on
which a semiconductor device 110 fabricated by applying the

above described embodiments is mounted.
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CLAIMS

(;T} A method of making a semiconductor device,

comprising:

a step of disposing a flexible substrate above a
semiconductor chip to form a gap, said flexible substrate
having a plurality of connection leads and portions defining

a plurality of holes; and

a step of injecting resin into said gap through at
least one of said holes while removing air from at least one

of the remainder of said holes.

2. The method of making a semiconductor device as
defined in claim 1, wherein said holes comprise a central hole
located substantially at a center of said semiconductor chip

and said resin is injected through said central hole.

3. The method of making a semiconductor device as

defined in claim 2, wherein:

said flexible substrate is Tlarger than said -

semiconductor chip;

said holes comprise a bonding hole formed above

electrodes of said semiconductor chip; and

the method of making a semiconductor dévice further

comprises:

a step of connecting said connection leads and said

electrodes through said bonding hole; and

a step of injecting said resin through said bonding
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hole onto an active surface of said semiconductor chip, said

active surface comprising said connected electrodes.

4. The method of making a semiconductor device as
defined in claim 3, wherein there is a time difference between
injection of said resin through said central hole and

injection of said resin through said bonding hole.

5. The method of making a semiconductor device as

defined in claim 2, wherein:

said holes comprise a resin-stopping hole formed

above an end portion of said semiconductor chip; and

said resin-stopping hole stops the spread of resin

injected into said gap.

6. The method of making a semiconductor device as
defined in claim 5, wherein said resin-stopping hole has a
rectangular shape with an inner peripheral edge 7located
outward of an outer peripheral edge ofisaid semiconductor chip
and with anothef edge opposite to said inner peripheral edge,
said other edge located inward of said outer peripheral edge

of said semiconductor chip.

7. The method of making a semiconductor device as
defined in claim 6, wherein said resin-stopping hole is formed
above electrodes of said semiconductor chip, and said
connection leads and said electrodes are connected through

said resin-stopping hole.

8. The method of making a semiconductor device as

defined in any one of claims 1 to 7, wherein:
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part of a film carrier tape is used as said flexible

substrate; and

the method of making a.éemiconductor device further
comprises a step of separating said film carrier tape into an

individual piece, after said resin is injected.

9. The method of making_ a semiconductor device as
defined in claim 8, further comprising a step of forming said

film carrier tape.

10. The method of making a semiconductor device as
defined in claim 9, wherein said step of forming said film

carrier tape comprises:

a step of forming a conductive pattern on a film to
connect together all of said connection leads, a plating lead
and a representative lead in a conductive state, said
connection 1leads connected by a plurality of connection
portions formed within a region to be sealed in resin, said
plating lead formed outside said resin-sealed region, and said
representative lead provided extending from said plating 1éad
and connected at an intersection portion to any one of said

connection leads;

a step of electroplating said conductive pattern

through said plating lead; and

a step of punching out said connection portions and

said intersection portion.

11. The method of making a semiconductor device as
defined in claim 10, wherein said connection portions and said

intersection portion ére punched out at the same time.
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12. The method of making a semiconductor device as
defined in claim 10, wherein said connection portions and said

intersection portion are punched out one by one.

o

(?3;j A method of making a film carrier tape, comprising:

e’

a step of forming a conductive pattern on a film to
connect together all of connection leads, a plating lead and
representative lead in a conductive state, said connection
leads connected by a plurality of connection portions formed
within a region to be sealed in resin, said plating Tlead
formed outside said resin-sealed region, and said
representative lead provided extending from said plating lead
and connected at an intersection portion to any one of said

connection leads;

a step of electroplating said conductive pattern

through said plating lead; and

a step of punching out said connection portions and

said intersection portion.

14. The method of making a'film carrier tape as defined
in claim 13, further comprising a step of forming a central
hole in said film located substantially at a center of a

semiconductor chip.

15. The method of making a film carrier tape as defined
in claim 14, further comprising a step of forming a bonding
ho1é in said film Tlocated above electrodes of said

semiconductor chip.

16. The method of making a film carrier tape as defined

in claim 15, further comprising a step of forming a resin-
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stopping hole in said film located above an end portion of

said semiconductor chip.

17. The method of making a film carrier tape as defined
in any one of c¢laims 13 to 16, wherein said connection
portions and said intersection portion are punched out at the

same time.

18. The method of making a film carrier tape as defined
in any one of claims 13 to 16, wherein said connection
portions and said intersection portion are punched out one by

one.

_;#@T? A semiconductor device, comprising:

%, s
-, 7
S

a semiconductor chip having a plurality of

electrodes;

a flexible substrate located above and alighed with
said semiconductor chip with a predetermined distance
therebetween, said flexible substrate having portions defining

a plurality of holes;

pad portions formed on said flexible substrate and

connected to said electrodes; and

resin located between said semiconductor chip and
said flexible substrate for sealing a surface of said

semiconductor chip, said surface having said electrodes.

20. A circuit board with said semiconductor device as
defined in claim 19 mounted thereon and electrically connected
thereto through said pad portions of said semiconductor

device.
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,621?) A film carrier tape for a resin-sealed type

semiconductor device, comprising:

pad portions on which external electrodes are formed

within a region to be sealed in resin;

a plurality of connection leads disposed within said
region to be sealed in said resin, each of said connection
leads connecting each of said external electrodes to each of

electrodes of a semicohductor chip;

at least one plating lead formed outside said resin-

sealed region; and

a representative lead formed from said plating lead

towards said region to be sealed in said resin;

a connection portion connecting one another of said

connection leads; and

an intersection portion connecting said
representative lead and any one of said connection leads, said
connection portion and said intersection portion being punched

into a hole.

22. The film carrier tape as defined in claim 21,
further comprising a portion defining a central hole formed in:
a region corresponding to substantially a center of said

semiconductor chip.

23. The film carrier tape as defined 1in claim 22,
further comprising a portion defining a bonding hole formed in
a region corresponding to above said electrodes of said

semiconductor chip.
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24, The film carrier tape as defined in claim 23,
further comprising a portion defining a resin-stopping hole
formed in a region corresponding to above an end portion of

said semiconductor chip.
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