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SEMICONDUCTOR CHIP

BACKGROUND OF THE INVENTION

1.FIELD OF THE INVENTION

The present invention relates to a semiconductor
chip (hereinafter, called LSI) with é pad part connected
between an integrated circuit and an external circuit so
as to output/input a signal to/from the integrated
circuit.
2.DESCRIPTION OF THE RELATED ART

FIGs. 8(a) through 8(c)_are pian views showing a
conventional LSI. FIG. 8(a) is a view ehowing a layout
of pads in the LSI, FIG. 8(b) is an enlarged view of a
part indiceted by "A" in FIG. 8(a), and FIG. 8(c) is a
view showing a connection condition in FIG. 8(a).

Iﬁlthis LSI 10, an integrated circuit not shown is
formed on a substrate, aﬁd‘a plurality of wiring
patterns are formed to input/output a signal from/to the
integrated circuit. Plural pads 11 to be terminals are
fermed in the plural wiring patterns. The surface of the
LSI 10 is covered by.a protective film 12. The
protective film 12 is partially removed at parts
corresponding to the plural pads ii so as to form
windows 13. Plural pad parts 14 are formed in a manner

that each pad part 14 consists of the window 13 and the
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pad 11 exposed from the window 13.

These pad parts 14 are used for wire bonding. As
shown in FIG. 8(c), the pad 11 exposes from the window
13 in the pad part 14 is connected with an external
circuit through a wire 15, whereby the external circuit
and the LSI 10 are assembled.

FIGs. 9(a) through 9(c) are plan views showing

another conventional LSI. FIG. 9 (a) is a view showing a

layout of pads in the LSI, FIG. 9(b) is an enlarged view .

of a part indicated by B in FIG. 9 (a), and FIG. 9(c) is
a view showing a connection condition in FIG. 9 {a).

In this LSI 20, an integrated circuit such as the
same integrated circuit in the LSI 1 is formed on a
substrate, and a plurality of wiring patterns are
formed. Plural pads 11 to be terminals are formed in the
plural wiring petterns similarly to the LSI 10. The
surface of the LSI 20 is covered by a pretective film
21. Tﬂe protective film 21 is partielly removed at parts
corresponding to the plural pads 11 so as to form.
windows 13 as shown in FIG. 9(b). Bump such as solder is
deposited on the pad exposed from the window 22, and the
pad 11 further projects from the surface of the
protective film 21. A pad part 25 consists of the window

22 and the bump 23.
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As shown in FIG. 9(c), the LSI 20 is directly
connected to an external circuit 26 with the bump 23 of
the pad part 25, whereby assembly is éxecuted by the TAB
(Tape Automated Bonding) method or the COG (Chip On
Glass) method.

However, the conventional LSIs have the following
problems. Each LSI 10, 20 has only one connection method
cbnnecting to an external circuit in accordance with
each structure of the pad 14, 25. Thus, though the
integrated circuit and the wiring ﬁattern of the LSI 10
are similar to thosé of the LSI 20 and the LSI 10
operates similarly to the LSI 20, it is possible to use
only one assembly method based on each structure of the
pad part 14, 25. As a result, it is necessary to
separately manufacture the LSI 10 which is connected to
the external circuit by wire bonding and the LSI 20
which is connected té the external.circuit by the TAB
method, therefore, it is impossible to improve

development efficiency and mass production effect.

SUMMARY OF THE INVENTION

To solve the above described problems, the first

aspect of the present invention is a semiconductor
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device comprising (a) a substrate on which an integrated
circuit and a plurality of terminals inputting
/outputting a signal to/from the integrated circuit are
formed, (b) a film covering a surﬁace of the substrate
over the terminals, said film having a plurality of
groups of at least two apertures, each of said groups
formed at a position corresponding to each of the
terminals, and (c) a plurality of pad parts connecting
with an external circuit, each of said pad parts

including at least a first junction being exposed

through one aperture so as to be connected with the

external circuit vig'a wire and a second junction
provided with conductive material and projecting from
another aperturé sd as to be connected with the external
circuit via the conductive materiai.

' In'the second aspect of the present invention, the
first junction and the second junction may be
selectively connected to the external circuit.

The third aspect is a semiconductor chip
comprising, (a) a substrate on which an integrated
circuit and a plurality of terminals inputting
/oﬁtputting a signal to/from the integrated circuit are
formed, (b) a film covering a surface of the substrate

over the terminals, said film having a plurality of



10

15

20

- 5 -

groups of at least two apertures, each of said groups
formed at a position corresponding to each of the
terminals, and (c) a plurality of pad parts connecting
with an externél circuit, each of éaid_pad parts
including at least a first junction structured by
exposing the terminal from one aperture and a second
junction struétured by adding conductive material so as
to project from another aperture.

In the fourth aspect, the second junction may be
arranged near a center of the subsfrate rathei than the
first junction.

In the fifth aspect, at least one of said pad part
may include a plurality of the first junctionsf

In the sixth aspect, at least one of said pad parts
includes a pluraiity of the second 5unctions.

According to the fifst through sixth aspects, in
the fir;t junction of each pad part, the terminal
exposing from the apeitufe is connected to a wire by
wire bonding, whereby the integrated circuit in the
semiconductor chip and the external circuit are
connected. In the second junction, the conductive
material deposited on the terminal so as to project from
the aperture.is directly connected to fhe external

circuit and a device by the TAB method and the COG
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method, whereby the external circuit and the integrated
circuit in the LSI are connected. As a result, it is
possible to select an assembly method among plural
methods without changing'the structure of the LSI.
Accordingly, the above described problem can be solved.
According to the present invention, each pad part
connecting each terminal in the LSI and the,éxternal
circuit is provided with the first junction connected to
the external circuit by wire bonding and the second
junction formed by depositing condﬁctive material and
directly connected to the external.circuit. As a result,
it is possible to select a method among plural assembly

methods, and it is possible to assemble the LSI on

demand without changing the LSI. Thus, it is possible to .

improve development efficiency and mass production
efficiency for the LSI.

Moreover, the plural pad parts are arranged so as
to be the first junction at the outside and so as to be
the second junction at the center side. As a result, in
addition to the above mentioned efﬁecﬁs, it is possible
to use an assembly method such as wire bonding and an
assembly method such as the TAB method and the COB
method at the same time. Further, a device can be

mounted on the LSI while the LSI is connected to the
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external circuit by wire bonding, so that it is possible

to miniaturize a system to which the LSI is fabricated.
Further, a pad parts is provided with a plurality

of the first junctions or the second_junctidns, it is

possible to increase the number of available assembly

methods.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the presént
invention will become apparent during the following
discussion conjunction with the accompanying drawings,
in which:

FIGs. 1(a) and 1(b) are plan views showing an LSI
according to an first embodiﬁent of the presént
invention; |

FIG. 2 is a sectional view showing a pad part 40 in
FIG. 1.

FIGs. 3(a) and 3(c) are plan views showing
connection samples in FIG. 1, and FIGs. 3(b) and 3(d)
are sectional views showing the connection samples of
FIGs. 3(a) and 3(c):;

FIG. 4 is a plan view Showing an LSI accordin§ to a
second embodiment of the present invention:

FIGs. 5(a) and 5(b) are plan views showing
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connection samples in FIG. 4;

FIG. 6 is a plan view showing an LSI according to a
third embodiment of the present.invention;

FIG. 7 is a sectional view showing a pad part 100
in FIG. 6;

FIGs. 8(a), 8(b) and 8(c) are plan views showing a
conventional LSI; and

FIGs. 9(a), 9(b) and 9(c) are plan views showing

another conventional LSI; and

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, concrete explanations will be given of

embodimenté of the present invention with reference to
drawings.
[First Embodiment]

FIGs. 1(a) and 1(b) are plan views showing an LSI
according to the first embodiment of the present
invention. FIG. 1l(a) is view showing a layout of pad
parts, and FIG. 1l(b) is an enlarged view showing a "C"
part in FIG. 1(a).

The LSI 30 is provided with a not shown integrated
circuit formed on a rectangular substrate and plural
wiring patterns formed with the aluminum and connected

to the integrated circuit. The surface of the LSI 30 is
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covered by a protective film 31. In the wiring patterns,
plural pads 32 to be terminals are formed, and a pad
part 40 inputting/outputting a signal to/from ﬁhe
external circuit is fbrmed at each position of the pad
32.

FIG. 2 is a sectional view showing a structure of
the pad part 40 in FIG. 1. The pad part 40 is provided
with a first junction 402 and a second junction 40B
arranged on a common pad 32.

The first junction 40A ¢onsis£s of a first window
41 from which the protective film is rémoved, and a part
42 exposing from thg window 41 in the pad 32.

The second junction 40B consists of a second window
43 from which the protective film 31 is removed, a part

44 exposing from the window 43 in the pad 32, and a bump

45 of conductive material deposited on the part 44. The |

bump 45 is formed by depositing a lower layer 45a

such as copper and a connection layer 45b such'as gold

' and solder on the pad 32 so as to project from the

protective film 31.

In this LSI 30, the plural pad parts 40 are
arranged so as to be the first junction 40 A at the
centér side of the substrate and so as to be the second

junction 40B at outside of the substrate.

S
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FIGs. 3(a) and 3(c) are plan views showing
connection samples, and FIGs. 3(b) and 3(d) are
sectional views of FIGs. 3(a) and 3(c). With reference
to FIGs. 3(a) through 3(d), explanations will be given
of how to use the LSi 30.

In the pad part 40 of the LSI 30, the junction 40A
has a structure suitable to an assembly method such as
the wire bonding, and the junction 40B has a structure
suitable to an assembly method such as the TAB method
and COG method. Thus, when it is réquired that the LSI
30 is connected to an electrode of an external circuit
by wire bonding, as shown in FIGs. 3(a) and 3(b), the
junction 40A 6f each pad part 40 is connected with an
electrode of an external circuit through a wire 35 such
as Al and Au. When it is required that the LSI 30 is
connected to an external‘cirduit by the TAB method and
the COG'meﬁhod, as shown in FIGs. 3(c) and 3(d), the
connection layer 45b in the junction 40B is directly
connected to an electrode 47 of an external circuit
formed on a.tape or a glass 50.

As above described, according to.the first
embodiment, two junctions 40A and 40B connecting with
the external circuit are arranged on the common pad 32

for each pad part 40A. The junction 40A is structured so
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as to be connectable with the external circuit by wire
bonding,.and the junction 40B is structured so as to be
connectable with the external circuit by the TAB method
and the COG method. Therefore, plural assembly methods
are available to fhe LSI 30. As a result, though no
change is given to the pad part 40 of the LSI 30, plural
assembly methbds are available only by selecting an
assembly method on demand after completing the LSi 30.
Therefore, it is possible for the LSI 30 to improve
devel&pment efficiency and mass préduction efficiency.
[Second Embodiment]

FIG. 4 is a plan view showing an LSI according to
the second embodiment of the present invention.

The LSI 60 is provided with a not shown integrated
circuit formed on a rectangular substrate and plural |
wiring patterns formed with the aluminum and connécted
to the integrated circuit. The surface of the LSI 60 is
covéred with a protective film 61. In the wiring
patterns, plural pads 62 to be terminals are formed, and
a pad part 70 inputting/outputting a signal to/from the
external circuit is formed at each position of the pad ;
62.

Each pad pért-?O is provided with a‘first junction

40A and a second junction 40B similarly to those in FIG.
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4. However, in this LSI 60, plural pad parts 70 are
arranged so as to posiﬁion the junction 40A at the
outside of the substrate and so as to position the
junction 40B at the center side of the substrate.

FIGs. 5(a) and 5(b).aré plan views showing
connection samples. With reference to FIGs. 5(a) and
5(b), explanations will be given of how to use the LSI
60.

In the pad part 70 of the LSI 60, the junction 40A
has a structure suitable to assembiy using wire bonding,
and the junction 40B has a structure sﬁitable to
assembly of the TAB method and COG method. Thus, when it
is required that the LSI 60 is connected to an external
circuit by wire bonding, as shown in FIG. 7(a), dev;cgs
66, 67 such as chip capacitors are mounted so as-fo
connect with the junction 40B at the center side
on demand of each pad part 70.

When it is required that the LSI 60 is connected to
an external circuit by the TAB method and the COG
method, the connection layer 45b in the junction 40B is
directly connected to the external circuit formed on a
tape or a glass 50. In addition, when it is required
that the LSI 30 is connected to an external circuit by

wire bonding, as shown in FIG. 7(b), each junction 40A
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at the outside is connecﬁed to the external circuit
through a wire 65.

As above described, according to the LSI 60 of the
second embodiment, two junctions 40A and 40B are
arranged for each pad part 70. The junction 40A is
a:ranged at the outside of the substrate and the
junction 40B is arranged at the center side of the
substrate. Thus, as same as the first embodiment, it is
possible for the LSI 60 to connect with an external
circuit by wire bonding and it is élso possible to
connect with an external circuit by the TAB method and
the COG method.

Therefore, plural assembly methods are available to
the LSI 60.'Further, plural assembly methods are
available at the same time, so that is possible to
improve development efficiency and mass production
efficiency of the LSI 60. Moreover, it is possible to
mount the dévices 66, 67 on the LSI 60 while the LSI 60
is assembled by wire bonding, though the devices 66, 67
are conventionally arranged on a peripheral circuit of.
the LSI 60. As a result, it is possible to miniaturize a
system including the LSI 60Q.

(Third Embodiment]

FIG. 6 is a plan view showing an LSI according to
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the third embodiment of the present invention.

The LSI 80 is provided with a not shown integrated
circuit formed on a rectangular substrate and plural
wiring patterns formed with the aluminum and connected
to the integrated circuit. The surface of the LSI 80 is
covered with a protective film 81. In the wiring
patterns, plural pads 82 to be terminals are formed, and
two kinds of pad parts 90, 100 inputting/outputting a
signal to/from the external circuit are properly formed
at each position of the pad 32. | |

FIG. 7 is a sectional view showing a structure of
the pad part 100 in FIG. 6.

The pad part 90 is provided with a first junction
40A and a seéond junction 40B similar to those in FIG.
4. The pad part 100, as shown in FIG. 7, is provided
with a first junction 100 A and two second junctions
100B, 100c arranged on the common pad 82.

The first junction 40A consists of a first window

41 from which the protective film 81 is removed, and a

:bart 102 exposing from the window 41 in the pad 82.

The second junction 100B consists of a second
window 103 from which the protective f£ilm 81 is removed,
a part 104 exposing from the window 103 in the pad 82,

and a bump 105 of conductive material deposited on the
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part 44. The bump 105 is formed by depositing a lower
iayer 105a such as copper and a connection layer 105b
such as gold and solder on the pad 82 so as to project
from the protective film 81.

The second junction 100C consists of a second
window 106 from which the protective film 81 is removed,
a part 107 exposing from the window 106 in the pad 82,
and a bump 105 of conductive material deposited on the
part 107. The bump 108 is formed by depositing a lower
layer 108a such as coppef-and a ¢oﬁnection layer 108b
such as gold and solder on the pad 82 so as to project
from the protective film 81.

.Next, explanations will be given of how td use the
LSI 80.

In each pad part 90, 100 of the LSI 80, each
junction 40A, 100A h#s a structure suitable to an
assembly method such as wire bonding, and each junction
40B, 100B, 100C has a structure suitable to an assembly
method such as the TAB method and COG method. Thus, when
it is required that the LSI 80 is connected to an
external circuit by wire bondiﬁg, each junction 40A,
100A of each pad part 90, 100 is connected to an
external circuit via a wire 85. Further, devices 86, 87

such as chip capacitors are mounted on the selected
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junctions 40B, 100B, 100B so as to be connected on
demand. Since the pad part 100 is provided with the
junctions 100B, 100C, it is possible for the pad part
100 to connect with two devices 86, 87.

When it is required that the LSI 80 is connected to
an external circuit by the TAB method and the COG

method, each connection layer 45b, 105b, 108b in the

~junction 40B, 100B, 100C is directly connected to the

external circuit formed on a tape or a glass. In
addition, when it is required thatlthe LSI 80 is
connected to an external circuit by wire bonding, as
shown iﬁ FIG. 6, each junction 40A at the outside is
connected to the external circuit through a wire 835.

As above described, according to the LSI 80 of'tne

third embodiment, two junctions 40A, 40B and three

junctions 100A, 100B, 1l00B are arranged for each pad

part 90, 100. Thus, as same as the first embodiment, it
is possible for the LSI 80 to connect with an external
circuit by wire bonding and it is also possible to
connect with an external circuit by the TAB method and
the COG method. Therefore, plural assembly methods are
available to the LSI 60. Further, plural assembly
methods are available at the same time, so that is

possible to improve development efficiency and mass
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production efficiency of the LSI 60.'Moreover, it is
possible to mount the devices 86, 87 on the LSI 80 while
the LSI 80 is assembled by wire bondihg, and it is
possible’to mount two devices 86, 87 on one pad part
100. As a result, it is possible to increase variation
of assembly methods rather than the second embodiment
and it is possible to miniaturize a system including the
LSI 80.

‘The present invention is not limited to the above
embodiment, and various modificatiéns are available. For
example, the pad part 100 is provided with two junctions
ldOB, 100B suitable to the TAB method and the COG
method, howe&er, the number of junctions is not limited:
to two, three or more junctions may be arranged.

The pad part 100 may be also provided with plural
junctions 100A suitable to wire bonding. With this
arrangement, it is possible to reduce wiring

in puerperal circﬁits, so that it is possible to
miniaturize a system.

., This invention being thus described, it will be
obvious that same may be varied in various ways. Such

variations are not to be regarded as departure from the

"spirit and scope of the invention, and all such

modifications would be obvious for one skilled in the
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art intended to be included within the scope of the

following claims.
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WHAT fS CLAIMED IS:

1. A semiconductor device comprising:
a substrate on which an integrated circuit and a

plurality of terminals inputting/outputting a signal .

to/from the integrated circuit are formed;

a film covering a surface of the substrate over the
terminals, said film having a plurality of groups of at
least two apertures, each of said groups formed at a
position corresponding fo each of éhe terminals;

a plurality of pad connecting with an external
circuit, each of said pgd parts including at least a
first junction being exposed through one aperture so as
to be electrically connected with the external circuit
via a wire and a second junction pfovided with
conductive material and projecting.from another aperture
so as to be connected with the external circuit via the

conductive material.

2. A semiconductor device according to Claim 1,
wherein said first junction and said second junction are

selectively connected to the external circuit.

3. A semiconductor chip comprising:
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a substrate on which an integrated circuit and a

pluraiity of terminals inputting/outputting a signal
to/from the integrated circuit are formed;

a film covering a surface of the substrate over
terminals, said film having a plurality of groups of
least two apertures, each of said groups formed at a
position corresponding to each of the terminals;

a plurality of pad connecting with an external
circuit, each of said pad including at least a first
junction structured by exposing thé terminal through
apertute and a second junction structured by adding
conductive material so as to project through another

aperture.

4. A semiconductor chip according to Claim 3,

the

at

one

wherein the second junction is arranged near a center of

surface of the substrate and the first junction is
arranged near a circumference of surface of the

substrate.

5. A semiconductor chip according to Claim 3,

wherein at least one of said pad includes a plurality of

the first junctions.

6. A semiconductor chip according to Claim 3,
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wherein at least one of said pad includes a plufality of

the second junctions.



