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(54) [Title of the Invention]

Semiconductor Device

(57) [Abstract]

[Problem]

To prevent poor connections between chip electrodes and bum
[Solution]

Provided is a semiconductor device having TAB tape 2 with wir

ps.

ing 2a of a predetermined

pattern formed on one side, and a semiconductor chip 1 with a chip electrode 4 provided on
the other side, the wiring 2a and chip electrodes 4 being connected electrically via bumps 5,
6 formed in through-holes. Here, the semiconductor chip 1 has two or more chip electrodes
4 connected to a wiring layer 3, the wiring 3 being connected to the two or more chip
electrodes 4 via bumps 5, 6 provided opposite each of the chip electrodes 4.
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[Claims]
[Claim 1]

A semiconductor device comprising a wiring board with a desired pattern of wiring formed
on one side, and a semiconductor chip provided on the other side of the wiring board and
having chip electrodes, the wiring and chip electrodes electrically connected via bumps
formed in through-holes of the wiring board, the semiconductor device characterized in that
the semiconductor chip has two or more chip electrodes connected to the same wiring layer
in the semiconductor chip, and one wiring of the wiring board is connected to the two or
more chip electrodes via bumps provided opposite each of the chip electrodes.

[Claim 2]

A semiconductor device comprising a wiring board with a desired pattern of wiring formed
on one side, and a semiconductor chip provided on the one side of the wiring board and
having chip electrodes, the wiring and chip electrodes electrically connected via bumps
formed in through-holes of the wiring board, the semiconductor device characterized in that
the semiconductor chip has two or more chip electrodes connected to the same wiring layer
in the semiconductor chip, and one wiring of the wiring board is connected to the two or
more chip electrodes via bumps provided opposite each of the chip electrodes.

[Claim 3]

The semiconductor device according to claim 1 or claim 2, wherein the chip electrodes are
arranged from the edge of the semiconductor chip toward the inside of the semiconductor
chip.

[Claim 4]

The semiconductor device according to claim 1 or claim 2, wherein the chip electrodes are
arranged parallel to the edge of the semiconductor chip, and

the wiring is at least bent at one point.

[Claim 5]

The semiconductor device according to claim 1 or claim 2, wherein the chip electrodes are
arranged parallel to the edge of the semiconductor chip, and the width of the wiring at its
tip is greater than or equal to the interval between the arranged chip electrodes.

[Claim 6]

The semiconductor device according to claim 1 or claim 2, wherein the chip electrodes are
at least any one of a ground terminal, a power terminal, or a signal terminal of the
semiconductor chip.

[Detailed Description of the Invention]

[0001]

[Field of the Invention]



The present invention relates to a semiconductor device, and more specifically to a
semiconductor device that prevents poor connections between chip electrodes and wiring on
a wiring board.

[0002]
[Prior Art]

There are chip size packages (CSPs) in which the size of the package has been reduced until
it is almost as small as the size of the semiconductor chip.

[0003]

However, there are several types of CSPs, depending on the interposer used to mount
semiconductor chips, and one of them uses a film carrier. When a film carrier is used in the
interposer and the wiring on the film carrier is connected to chip electrodes on a
semiconductor chip by thermocompression bonding, the stress generated after the
connection causes the connections to separate and become electrically open.

[0004]

FIG. 7 is a diagram of a typical CSP configuration. As shown in the figure, the
semiconductor chip 1 and the TAB tape 2 are approximately equal in size, and the
semiconductor chip 1 is placed on the TAB tape 2, which is the film carrier. The Al chip
electrodes (not shown) of the semiconductor chip 1 are electrically connected to bumps 9
via bumps (not shown) in through holes opened in the TAB tape 2. The entire semiconductor
chip 1 is encapsulated in an encapsulating resin 8 consisting, for example, of an epoxy
resin.

[0005]

FIG. 8 shows a cross-sectional view along line VIII-VIII' in FIG. 7. In this figure,
components identical or similar to those in FIG. 7 are denoted by the same reference
numbers. The TAB tape 2 is composed of polyimide tape 2b serving as the base and wiring
2a made of copper foil formed on top of the base, and the tape functions as a film carrier
(wiring board) for mounting the semiconductor chip 1.

[0006]

The wiring 2a is a desired wiring pattern pre-formed on the polyimide tape 2b, and the
bumps 6 are formed by depositing copper in through holes opened in the polyimide tape 2b.
Bumps 5 made of Ni or Au, etc. are formed on the exposed surfaces of these bumps 6 by
plating. Meanwhile, the chip electrodes 4 are electrically connected to the wiring layer 3 in
the semiconductor chip 1, and the surface of the semiconductor chip 1 is covered by a chip
cover film 12 so that the chip electrodes 4 are exposed.

[0007]

A film carrier produced in this way is used in the assembly of semiconductor packages as
follows. First, the bumps 5 and chip electrodes 4 are arranged so that they face each other,
and then the wiring 2a directly above the bumps 6 is subjected to pressure by a bonding
tool while applying ultrasonic vibrations and heat. The bumps 5 are deformed to form an
Au/Al alloy on the contact surface, and the chip electrodes 4 and bumps 5 are thermo-

4



compressed. The semiconductor chip 1 and the chip cover film 12 are also bonded by a
bonding material 11, resulting in a semiconductor package. The exposed surfaces of the
wiring 2a, etc. are coated with a solder resist 10 to protect them from corrosion, etc.

[0008]
[Problem to be Solved by the Invention]

In the past, however, the stress of the TAB tape 2, etc. after the bumps 5 and chip
electrodes 4 were connected by thermo-compression bonding caused the connection to
separate, resulting in defects being found in post-assembly inspections. It is an object of the
present invention to solve this problem by providing a semiconductor device that prevents
poor connections between chip electrodes and bumps.

[0009]
[Means for Solving the Problem]

In order to achieve this object, the invention according to claim 1 is a semiconductor device
comprising a wiring board with a desired pattern of wiring formed on one side, and a
semiconductor chip provided on the other side of the wiring board and having chip
electrodes, the wiring and chip electrodes electrically connected via bumps formed in
through-holes of the wiring board, the semiconductor device characterized in that the
semiconductor chip has two or more chip electrodes connected to the same wiring layer in
the semiconductor chip, and one wiring of the wiring board is connected to the two or more
chip electrodes via bumps provided opposite each of the chip electrodes. The invention
according to claim 2 is a semiconductor device comprising a wiring board with a desired
pattern of wiring formed on one side, and a semiconductor chip provided on the one side of
the wiring board and having chip electrodes, the wiring and chip electrodes electrically
connected via bumps formed in through-holes of the wiring board, the semiconductor device
characterized in that the semiconductor chip has two or more chip electrodes connected to
the same wiring layer in the semiconductor chip, and one wiring of the wiring board is
connected to the two or more chip electrodes via bumps provided opposite each of the chip
electrodes. The invention according to claim 3 is the semiconductor device according to
claim 1 or claim 2, wherein the chip electrodes are arranged from the edge of the
semiconductor chip toward the inside of the semiconductor chip. The invention according to
claim 4 is the semiconductor device according to claim 1 or claim 2, wherein the chip
electrodes are arranged parallel to the edge of the semiconductor chip, and the wiring is at
least bent at one point. The invention according to claim 5 is the semiconductor device
according to claim 1 or claim 2, wherein the chip electrodes are arranged parallel to the
edge of the semiconductor chip, and the width of the wiring at its tip is greater than or
equal to the interval between the arranged chip electrodes. The invention according to claim
6 is the semiconductor device according to claim 1 or claim 2, wherein the chip electrodes
are at least any one of a ground terminal, a power terminal, or a signal terminal of the
semiconductor chip. Because the configuration in the present invention has at least two
pairs of chip terminals and bumps in the same wiring layer, if one connection is
disconnected, the components are connected at other points, which has the effect of
keeping open defects from occurring.

[0010]

[Embodiment of the Invention]



An embodiment of the present invention will now be described with reference to the
drawings. FIG. 1 is a plan view of one embodiment of the present invention. In this figure,
components identical or similar to those in FIG. 8 are denoted by the same reference
numbers, and two chip electrodes 4 (made of Al, for example) are connected to the same
wiring layer 3 of the semiconductor chip 1. Meanwhile, all of the chip electrodes 4 are
connected to the same wiring 2a on the TAB tape 2, and pads 2c are formed at the end of
the wiring 2a for attaching bumps. The wiring 2a is the wiring of the desired pattern formed
with copper.

[0011]

The manufacturing process for the semiconductor device in FIG. 1 will now be explained.
FIG. 2 is a cross-sectional view from line II-II' in FIG. 1 showing the manufacturing process
for the semiconductor device in FIG. 1. In this figure, components identical or similar to
those in FIG. 1 are denoted by the same reference numbers, and FIG. 2(a) and FIG. 2(b)
show the various steps in the manufacturing process.

[0012]

First, in FIG. 2(a), the film carrier, which is TAB tape 2, is composed of a polyimide tape 2b
serving as the base and wiring 2a made of copper foil formed on top of the base. After
aligning the bumps 5 with the chip electrodes 4, the semiconductor chip 1 is mounted on
the TAB tape 2 by pressure on the wiring 2a directly above the bumps 6 from two bonding
tools 7 while ultrasonic vibration and heat are applied.

[0013]

Then, as shown in FIG. 2(b), the applied pressure deforms bump 5, forming an Au/Al alloy
on the contact surface, and the two pairs of bumps 5 and chip electrodes 4 are thermo-
compressed against each other. If stronger bonding strength is desired, bumps 5, 6 and
corresponding chip electrodes 4 can be provided at three or more locations.

[0014]

FIG. 3 is a cross-sectional view of a semiconductor package using the structure shown in
FIG. 1. In this figure, components identical or similar to those in FIG. 1 are denoted by the
same reference numbers, and the wiring 2a is connected to a chip electrode 4 at two
locations via bumps 5 and 6. Then, a pad 2c is formed at the end of wiring 2a, and a bump
9 is provided on the pad 2c for connection to a mounting substrate.

[0015]

Another embodiment of the present invention will now be described with reference to the
drawings. FIG. 4 and FIG. 5 are plan views of another embodiment of the present invention.
In these figures, components identical or similar to those in FIG. 3 are denoted by the same
reference numbers. This embodiment is characterized by two chip electrodes 4 connected to
the same wiring layer 3 being arranged parallel to the edge of the semiconductor chip 1.

[0016]

Here, the wiring 2a is bonded to the two chip electrodes 4 using wiring 2a (FIG. 4) with a
partially bent tip (90°) and using wiring 2a (FIG. 5) with a width at the tip that is wider than



the interval between the chip electrodes 4, instead of the straight wiring 2a depicted in FIG.
1. The wiring 2a and the chip electrodes 4 are connected, of course, via bumps.

[0017]

The present invention can clearly be applied to any terminal on a semiconductor chip 1, for
example, power supply terminals (VCC), ground terminals (GND), and signal terminals. In
the case of ground terminals, in particular, the following effects can be obtained.

[0018]

Multiple power terminals and ground terminals are usually provided, and an open defect at
one or so locations will not interfere with actual functionality. However, in acceptance
inspections performed on the products by the end-user, even one open defect can cause a
trust issue to arise with respect to technical capabilities, etc. Therefore, such a situation can
be avoided if the present invention is applied to at least the power terminals and ground
terminals. This configuration is somewhat disadvantageous in that the area occupied by chip
electrodes is larger. However, if the configuration is used only for power terminals and
ground terminals, this is not much of a problem, and since secure connections can be
obtained, application is worthwhile even at the cost of a little extra area occupied by
electrodes.

[0019]

In the embodiments described above, mounting occurs on the back side of the
semiconductor chip 1, but the present invention can also clearly be applied to situations in
which the wiring 2a and bumps 5 oppose each other, for example, as shown in FIG. 6.
[0020]

[Effect of the Invention]

As explained above, because the present invention is configured to connect wiring on a
wiring board to two or more chip electrodes connected to the same wiring layer of a
semiconductor chip, if one connection is disconnected, a connection is made at other points,
which has the effect of keeping open defects from occurring.

[Brief Description of the Drawings]

[FIG. 1]

FIG. 1 is a plan view of an embodiment of the present invention.

[FIG. 2]

FIG. 2 is a cross-sectional view of a manufacturing process for the semiconductor device in
FIG. 1.

[FIG. 3]
FIG. 3 is a partial cross-sectional view of a package using the configuration in FIG. 1.

[FIG. 4]



FIG. 4 is a plan view of another embodiment of the present invention.

[FIG. 5]

FIG. 5 is a plan view of another embodiment of the present invention.

[FIG. 6]

FIG. 6 is a partial cross-sectional view of another embodiment of the present invention.
[FIG. 7]

FIG. 7 is a perspective view of a typical CSP configuration.

[FIG. 8]

FIG. 8 is a partial cross-sectional view from line VIII-VIII' in FIG. 7.

[Reference Numbers]

1: Semiconductor chip
2: TAB tape

2a: Wiring

2b: Polyimide tape
2c: Pad

3: Wiring layer

4: Chip electrode

5, 6, 9: Bumps

7: Bonding tool

8: Encapsulating resin
10: Solder resist

11: Adhesive material
12: Chip cover film
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