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(57) ABSTRACT 

To provide a small, high-performance semiconductor device 
in which contact between adjacent wires is prevented for 
increased flexibility in designing a wiring layout, and an 
efficient method for manufacturing the semiconductor 
device. The semiconductor device includes a substrate 10 
having an electrode 21A arranged on its Surface; and a first 
semiconductor element 11A which includes an electrode 22 
arranged on its surface and which is Supported by the 
substrate 10, wherein a first wire 41 is connected through a 
first bump 31 to at least one of the electrodes over the 
substrate 10 and semiconductor element 11A (i.e., at least 
one of the electrodes 21 and 22), and a second wire 42 is 
connected through a second bump 32 to a bonding portion 
of the wire 41. 
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SEMCONDUCTOR DEVICE AND 
MANUFACTURING METHOD FOR THE 

SAME 

CROSS-REFERENCE TO 
RELATED-APPLICATIONS 

0001. This application is based upon and claims the 
benefits of the priority from the prior Japanese Patent 
Application No. 2006-205381 filed on Jul. 27, 2006, the 
entire contents of which are incorporated herein by refer 
CCC. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a semiconductor 
device and a manufacturing method for the same. More 
specifically, the present invention relates to a semiconductor 
device in which contact between adjacent wires is prevented 
for increased flexibility in designing a wiring layout, and to 
an efficient method for manufacturing the same. 
0004 2. Description of the Related Art 
0005 Conventionally, electrical connecting between 
adjacent electrodes in a semiconductor device sometimes 
involves connection of a plurality of wires to one electrode 
formed on a semiconductor chip, or a semiconductor ele 
ment (e.g., see Japanese Patent Application Laid-Open 
UP-A) Nos. 04-142073, 0.6-37250, 11-204720, 2000 
114452, 2000-307057, 2002-110898, 2003-243436, and 
2003-2434.42). 
0006. In such a case it is possible to achieve miniatur 
ization of a semiconductor chip by connecting a plurality of 
wires, e.g., two wires, to one electrode terminal on the 
semiconductor chip to reduce number of electrode terminals, 
which in turn results in semiconductor device size reduc 
tions. 
0007 JP-A Nos. 04-142073, 06-37250, 11-204720, 
2000-114452, 2000-307057, 2002-110898, 2003-243436, 
and 2003-243442 disclose a semiconductor device in which 
a plurality of semiconductor chips is stacked on top of each 
other and connected to each other with wires. 
0008 Such a semiconductor device has a plurality of 
semiconductor chips therein and thus can offer high perfor 
mance and multifunctionality. In addition, when the semi 
conductor device is mounted on a system board or the like, 
it is possible in the system board to reduce the area occupied 
by the semiconductor device since the semiconductor chips 
are stacked on top of each other. 
0009. Furthermore, in such a semiconductor device with 
multiple semiconductor chips, an electrode pad of one 
semiconductor chip is connected to an electrode pad of 
another by means of a wire, and one of the electrode pads 
connected together is further connected to an electrode pad 
of another semiconductor chip, a bonding pad of a wiring 
board or a bonding lead of a lead frame using another wire. 
0010 Because the use of too long wires can be avoided, 
the semiconductor device with Such a configuration is 
advantageous over a semiconductor device where electrode 
pads of individual semiconductor chips are connected to 
bonding pads of a wiring board or bonding leads of a lead 
frame using different wires. Too long wires result in diffi 
culty in controlling the formation of stable wire loops and, 
therefore, adjacent wires may be brought in contact with 
each other upon wiring, undesirably reducing production 
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yields. Moreover, miniaturization (slimming down) of the 
semiconductor device cannot be achieved due to increased 
wire loop height. Furthermore, the wires are susceptible to 
deformation. For this reason, when the wires are to be 
encapsulated in resin, flowing resin causes adjacent wires to 
contact each other, resulting in malfunction of the resulting 
semiconductor device. 
0011. As described above, the foregoing configuration is 
suitable for reduced semiconductor device size. However, 
wire bonding used to achieve this configuration causes 
problems described below. Specifically, JP-A Nos. 
04-142073, 0.6-37250 and 11-204720 fail to disclose a 
specific wiring layout (i.e., the loop shape and method of 
forming wires) and it appears that the likelihood that adja 
cent wires contact upon wire formation is high. 
0012 JP-A Nos. 2000-307057 and 2004-221264 disclose 
a method of bonding two wires—first and second wires—to 
one electrode pad. To be more specific, a bump is previously 
arranged on an electrode pad of a semiconductor chip, where 
the two wires are to be bonded. First bonding is performed 
on an electrode pad of another semiconductor chip, a bond 
ing pad of a wiring board or a bonding lead of a lead frame, 
followed by second bonding on the bump to form the first 
wire. Subsequently, first bonding is performed on an elec 
trode pad of another semiconductor chip, a bonding pad of 
the wiring board or a bonding lead of the lead frame, 
followed by second bonding on the bump to form the second 
W1e. 

0013 General wire bonding operations for the first bond 
ing adopt so-called ball bonding (also referred to as “nail 
head bonding’) in which a ball is formed by sparking one 
end of a wire and the resulting ball is bonded to an electrode 
pad or the like by application of load and ultrasonic vibration 
through a bonding capillary. The second bonding is per 
formed by means of so-called stitch bonding in which a wire 
is pressed against an electrode pad or the like at the tip (face) 
of a bonding capillary. This strategy, however, has a problem 
that in a case where the second bonding end of the second 
wire is to be formed on or next to the second bonding end 
of the first wire on the bump, the bonding capillary unde 
sirably touches the second bonding end of the first wire, 
which has been formed previously, upon second bonding of 
the second wire to thereby cause connection deterioration of 
the second bonding end of the first wire. 
O014 JP-A Nos. 2000-114452, 2000-307057, 2002 
110898, 2003-243436 and 2003-2434.42 also disclose a 
method of bonding two wires on one electrode pad. 
0015 To be more specific, a bump is previously arranged 
on an electrode pad of a semiconductor chip, where two 
wires are to be bonded. First bonding is then performed on 
an electrode pad of another semiconductor chip, a bonding 
pad of a wiring board or a bonding lead of a lead frame, 
followed by second bonding on the bump to form a first 
wire. Subsequently, first bonding is performed on an elec 
trode pad of another semiconductor chip, a bonding pad of 
the wiring board or a bonding lead of the lead frame, 
followed by second bonding on the bump to form a second 
wire. Note that so-called ball bonding is generally adopted 
for the first bonding, and so-called Stitch bonding is adopted 
for the second bonding, as described above. 
0016. The shape of a wire loop formed as a result of this 
general bonding operation is such that it rises upwardly from 
the first bonding end at the first bonding side, lies horizon 
tally at the second bonding side and gradually rises toward 
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the first bonding end. Thus, wire loop height is high at the 
first bonding side, whereas it is low at the second bonding 
side. Thus, similar loop-shaped wires result continuously in 
a staircase pattern. 
0017. When wires are to be encapsulated in sealing resin, 

it is necessary to arrange the wires so that two adjacent ones 
intersect, depending on the arrangements of electrode pads 
on semiconductor chips, bonding pads on the wiring board, 
and bonding leads on the lead frame. This sometimes makes 
wire-bonding operations difficult. In addition, if adjacent 
wires intersect, there will be a problem that the resulting 
semiconductor device may not operate normally due to 
contacting wires. For example, as shown in FIG. 1A of JP-A 
No. 04-142073, short-circuits may occur at wire intersec 
tions when similar loop wires are formed continuously in a 
staircase manner. 
0018. A technology has not yet been provided that pre 
vents, upon electrical connection between adjacent elec 
trodes in a semiconductor device by wire bonding, wires 
from contacting each other for greater flexibility in design 
ing a wiring layout; therefore, a further development is 
expected to be made. 
0019. It is an object of the present invention to solve the 
foregoing conventional problems and to achieve the object 
described below. 
0020 Specifically, it is an object of the present invention 
to provide a small, high-performance semiconductor device 
in which contact between adjacent wires is prevented for 
increased flexibility in designing a wiring layout, and an 
efficient method for manufacturing the semiconductor 
device. 

SUMMARY OF THE INVENTION 

0021. The following is the means for solving the fore 
going problems: 
0022. The semiconductor device of the present invention 
includes: a Substrate having an electrode arranged on a 
surface thereof, and a first semiconductor element which has 
an electrode arranged on a surface thereof and which is 
supported by the substrate, wherein a first wire is connected 
through a first bump to at least one of the electrodes over the 
Substrate and first semiconductor element, and a second wire 
is connected through a second bump to a bonding portion of 
the first wire. 
0023. In this semiconductor device the first and second 
wires are connected to at least one of the electrodes over the 
Substrate and first semiconductor element, with the second 
bump being provided between the first and second wires, 
thereby preventing deterioration of the bonding portion of 
the first wire. In addition, it is made possible to prevent 
adjacent wires from contacting each other, particularly 
short-circuits due to contact in cases where they are arranged 
so as to intersect, thereby achieving increased flexibility in 
designing a wiring layout. Accordingly, high-density wiring 
can be realized and the resulting semiconductor device is 
Small and of high performance. 
0024. The semiconductor device of the present invention 
includes: a first semiconductor element which has electrodes 
arranged on a surface thereof, and a base which has elec 
trodes arranged on a Surface thereof and which is Supported 
by the first semiconductor element, wherein a first wire is 
connected through a first bump to at least one of the 
electrodes arranged on at least one of the base and the first 
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semiconductor element, and a second wire is connected 
through a second bump to a bonding portion of the first wire. 
0025. Also in this semiconductor device, the first and 
second wires are connected to at least one of the electrodes 
over the base and first semiconductor element, with the 
second bump being provided between the first and second 
wires, thereby not only preventing deterioration of the 
bonding portion of the first wire, but also preventing adja 
cent wires from contacting each other. Thus, increased 
flexibility can be achieved upon designing of a wiring 
layout. 
0026. The method of the present invention for manufac 
turing a semiconductor device includes: providing a semi 
conductor element over a Substrate, the semiconductor ele 
ment having electrodes arranged on a Surface thereof, the 
Substrate having electrodes arranged on a surface thereof. 
connecting, through a first bump, a first wire to at least one 
of the electrodes arranged on at least one of the Substrate and 
the semiconductor element; and connecting, through a sec 
ond bump, a second wire to a bonding portion of the first 
W1e. 

0027. In this method, the semiconductor element having 
the electrode on its surface is first provided on the substrate 
having the electrode on its surface. The first wire is then 
connected through the first bump to at least one of the 
electrodes over the Substrate and semiconductor element. As 
a result, contact between adjacent wires is prevented to 
achieve increased flexibility in designing a wiring layout. In 
particular, short-circuits due to contact between adjacent 
wires can be prevented in cases where they are arranged so 
as to intersect. Thus, it is made possible to achieve efficient 
manufacture of a semiconductor device with high-density 
wiring. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is a vertical cross-sectional view showing 
First Example of a semiconductor device of the present 
invention. 

0029 FIG. 2 is a vertical cross-sectional view showing a 
modification of First Example of the semiconductor device 
of the present invention. 
0030 FIG. 3 is a vertical cross-sectional view showing 
another modification of First Example of the semiconductor 
device of the present invention. 
0031 FIG. 4 is a vertical cross-sectional view showing 
Second Example of the semiconductor device of the present 
invention. 

0032 FIG. 5 is a vertical cross-sectional view showing 
Third Example of the semiconductor device of the present 
invention. 

0033 FIG. 6 is a vertical cross-sectional view showing 
Fourth Example of the semiconductor device of the present 
invention. 

0034 FIG. 7 is a vertical cross-sectional view showing 
Fifth Example of the semiconductor device of the present 
invention. 

0035 FIG. 8 is a vertical cross-sectional view showing a 
modification of Fifth Example of the semiconductor device 
of the present invention. 
0036 FIG. 9 is a vertical cross-sectional view showing 
Sixth Example of the semiconductor device of the present 
invention. 
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0037 FIG. 10 is a vertical cross-sectional view showing 
Seventh Example of the semiconductor device of the present 
invention. 
0038 FIG. 11 is a vertical cross-sectional view showing 
Eighth Example of the semiconductor device of the present 
invention. 
0039 FIG. 12A is a cross-sectional view showing the first 
step of forming a first bump on an electrode in a method of 
the present invention for manufacturing a semiconductor 
device. 
0040 FIG. 12B is a cross-sectional view showing the 
second step of forming a first bump on an electrode in the 
method of the present invention for manufacturing a semi 
conductor device. 
0041 FIG. 12C is a cross-sectional view showing the 
third step of forming a first bump on an electrode in the 
method of the present invention for manufacturing a semi 
conductor device. 
0042 FIG. 13A is a cross-sectional view showing the first 
step of connecting a first wire in the method of the present 
invention for manufacturing a semiconductor device. 
0043 FIG. 13B is a cross-sectional view showing the 
second step of connecting a first wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0044 FIG. 13C is a cross-sectional view showing the 
third step of connecting a first wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0045 FIG. 13D is a cross-sectional view showing the 
fourth step of connecting a first wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0046 FIG. 13E is a cross-sectional view showing the 

fifth step of connecting a first wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0047 FIG. 13F is a cross-sectional view showing the 
sixth step of connecting a first wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0048 FIG. 14A is a cross-sectional view showing the first 
step of forming a second bump on the Stitch-bonding portion 
in the method of the present invention for manufacturing a 
semiconductor device. 
0049 FIG. 14B is a cross-sectional view showing the 
second step of forming a second bump on the Stitch-bonding 
portion in the method of the present invention for manufac 
turing a semiconductor device. 
0050 FIG. 14C is a cross-sectional view showing the 
third step of forming a second bump on the Stitch-bonding 
portion in the method of the present invention for manufac 
turing a semiconductor device. 
0051 FIG. 15A is a cross-sectional view showing the first 
step of connecting a second wire in the method of the present 
invention for manufacturing a semiconductor device. 
0052 FIG. 15B is a cross-sectional view showing the 
second step of connecting a second wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0053 FIG. 15C is a cross-sectional view showing the 
third step of connecting a second wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
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0054 FIG. 15D is a cross-sectional view showing the 
fourth step of connecting a second wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0055 FIG. 15E is a cross-sectional view showing the 
fifth step of connecting a second wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0056 FIG. 15F is a cross-sectional view showing the 
sixth step of connecting a second wire in the method of the 
present invention for manufacturing a semiconductor 
device. 
0057 FIG. 16A shows an example of a wiring layout. 
0058 FIG. 16B is a top view and a side view of the 
wiring layout shown in FIG. 16A, where wires are con 
nected in accordance with the present invention. 
0059 FIG. 16C is a top view and a side view, each 
showing a problem occurred in the wiring layout shown in 
FIG. 16A where wires are not connected in accordance with 
the present invention. 
0060 FIG. 16D is a top view and a side view, each 
showing a problem occurred in the wiring layout shown in 
FIG. 16A where wires are not connected in accordance with 
the present invention. 
0061 FIG. 17A shows another example of the wiring 
layout. 
0062 FIG. 17B is a top view and a side view of the 
wiring layout shown in FIG. 17A, where wires are con 
nected in accordance with the present invention. 
0063 FIG. 17C is a side view showing a problem 
occurred in the wiring layout shown in FIG. 17A where 
wires are not connected in accordance with the present 
invention. 
0064 FIG. 17D is a side view showing a problem 
occurred in the wiring layout shown in FIG. 17A where 
wires are not connected in accordance with the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0065 Hereinafter, the semiconductor device and method 
for described in detail with reference to Examples, which 
however shall not be construed as limiting the invention 
thereto. 

EXAMPLE 1. 

0.066 FIG. 1 shows First Example of the semiconductor 
device of the present invention. 
0067. A semiconductor device 100 in this Example is a 
so-called ball grid array (BGA) semiconductor device. 
0068. This semiconductor device 100 has two stacked 
semiconductor chips (semiconductor elements) 11A and 11B 
arranged on the upper Surface of a Substrate; the semicon 
ductor chip 11A is bonded to the substrate with an adhesive 
12A, and the semiconductor chip 11B is bonded to the 
semiconductor chip 11A with an adhesive 12B. 
0069. This multi-chip stacked package is used to allow a 
semiconductor device to offer multifunctionality achieved 
by the combined use of different semiconductor chips, high 
performance achieved by an increased memory storage 
capacity, etc. 
(0070 Electrodes (also referred to as “electrode pads') 21 
formed by So-called photo-etching, selective plating or the 
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like are selectively arranged over the upper surface of the 
substrate 10 at positions close to the semiconductor chip 
11A. A plurality of electrodes (electrode pads) 22 formed 
through the so-called wafer process is also arranged over the 
upper Surface of the semiconductor chip 11A, the Surface 
provided with an electric circuit. Similarly, a plurality of 
electrodes (electrode pads) 23 formed through the so-called 
wafer process is arranged over the upper Surface of the 
semiconductor chip 11B, the surface provided with an 
electric circuit. 
(0071. The electrode 21 selected on the substrate 10 and 
the electrode 22 selected on the semiconductor chip 11A are 
connected together with a bonding wire (connection line, 
connection lead; hereinafter referred to as “wire') 41. The 
electrode 22 selected on the semiconductor chip 11A and the 
electrode 23 selected on the semiconductor chip 11B are 
connected together with a wire 42. 
0072 The upper surface of the substrate 10 and semi 
conductor chips 11A and 11B are sealed with sealing resin 
13 while encapsulating the wires 41 and 42 therein. The 
substrate 10 has a plurality of solder balls arranged on the 
other Surface (lower Surface) that serve as external connec 
tion terminals 14. 

0073. It should be noted in FIG. 1 that a plurality of 
electrodes is, of course, formed on the substrate 10 and 
semiconductor chips 11A and 11B, though only one of each 
of the electrodes 21, 22 and 23 is shown in this drawing 
because the semiconductor device is seen from the direction 
perpendicular to the direction in which the semiconductor 
chips 11A and 11B are stacked. 
0074. In this illustrated Example two wires are connected 

to the electrode 22 on the semiconductor chip 11A. 
0075. The illustrated electrode 22 shows one or more of 
the electrodes formed on the semiconductor chip 11A, and 
receives the same Voltage or electric signals as the electrode 
23 on the semiconductor chip 11B. 
0076. A bump 31 is formed on the electrode 22 on the 
semiconductor chip 11A. 
0077 One end of the wire 41 is allowed to have a 
ball-shaped portion B and connected to the electrode 21 on 
the substrate 10 by means of so-called ball bonding, and the 
other end is connected to the bump 31 by means of so-called 
stitch bonding, which is formed on the electrode 22 on the 
semiconductor chip 11A. 
0078. A characteristic configuration of this Example is 
that there is a bump 32 provided on a stitch-bonding portion 
S of the wire 41. 

0079. One end of the wire 42 is allowed to have a 
ball-shaped portion B and connected to the electrode 23 on 
the substrate 10 by means of so-called ball bonding, and the 
other end is connected to the bump 32 by means of stitch 
bonding. 
0080 More specifically, at the electrode 22 selected on 
the semiconductor chip 11A, the wire 41 is stitch-bonded to 
the bump 31 formed on the electrode 22, the bump 32 is 
formed on the stitch-bonding portion S of the wire 41, and 
the wire 42 is stitch-bonded to the bump 32. The stitch 
bonding portions S of the wires 41 and 42 are stacked over 
the electrode 22 on the semiconductor chip 11A and con 
nected together through the bump 32. 
0081. Note that the order in which the wires 41 and 42 are 
connected is not limited to that described above; it is, of 
course, possible to stitch-bond the wire 42 to the bump 31, 
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provide the bump 31 to the resulting stitch-bonding portion 
S, and stitch-bond the wire 41 to the bump 32. 
I0082 In this configuration the substrate 10 is made of 
organic insulating material Such as glass epoxy, glass BT or 
polyimide, or inorganic insulating material Such as ceramics 
or glass. An interconnection layer made of copper or the like 
is arranged on the surface or inside of the substrate 10. 
Where necessary. Such interconnection layers may be 
stacked on top of each other, with an insulating layer 
interposed between each of them, thereby allowing the 
substrate 10 to have a so-called multilayered interconnection 
Structure. 

0083. The electrode 21 is also made of the same material 
as the interconnection layer. 
I0084. The electrodes 22 arranged on the semiconductor 
chip 11A and the electrodes 23 arranged on the semicon 
ductor chip 11B are also referred to as electrode pads, which 
are formed by processing, for example, an aluminum (Al) 
alloy or a copper (Cu) alloy in the so-called wafer process. 
I0085. The semiconductor chips 11A and 11B are made of 
semiconductor material Such as silicon (Si) or gallium 
arsenide (GaAs), and through the so-called wafer process, an 
electric circuit including active elements and passive ele 
ments is formed on one surface thereof. The electrodes 22 
and 23 are respectively arranged on the semiconductor chips 
11A and 11B while providing an insulating layer or a 
multilayered interconnection layer on their surfaces where 
the electric circuit is formed. The active elements, passive 
elements, and electrodes are respectively connected together 
with the interconnection layer. 
0086. As the materials of the wires 41 and 42, linear 
materials made of gold (Au), aluminum (Au), copper (Cu) or 
alloys thereof are used and among them, those that are about 
18 um to 30 um in diameter are selected. 
0087 Materials that are similar to those used to form the 
wires 41 and 42 are used for the bumps 31 and 32, and the 
method of forming them can adopt the so-called ball bond 
ing method. 
I0088 For the adhesives 12A and 12B, insulating resin 
adhesives such as epoxy resin adhesives, polyimide resin 
adhesives, and acrylic resin adhesives can be used. 
I0089 Epoxy resins may be used for the sealing resin 13. 
0090. As described above, in this Example 1, the so 
called Stitch bonding method is used to connect each wire to 
the electrode 22 to which a plurality of wires is to be 
connected. 
0091. This configuration allows reduction in the heights 
of loops formed by the connected wires (wires 41 and 42) 
around the electrode 22. 
0092. For this reason, it is possible to arrange another 
wire above the wires 41 and 42 without increasing its loop 
height more than necessary, resulting in increased flexibility 
in a wiring layout. This also realizes reduction in the height 
(thickness) of the sealing resin 13 and thus can achieve 
miniaturization of the semiconductor device. 
0093. In addition, upon connection of the wire 41 to the 
electrode 22, the bump 31 is arranged on the electrode 22, 
and the wire 41 is connected to the bump 31 by means of 
stitch bonding. Thereafter, the bump 32 is arranged over the 
bump 31 that includes fie stitch-bonding portion S of the 
wire 41. 
0094. With this configuration in which the bump 32 is 
stacked over the bump 31, the connection between the bump 
31 and wire 41 can be reinforced. 
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0.095. In addition, when the wire 42 is connected to the 
electrode 22, the bump 32 is arranged over the bump 31 that 
includes the stitch-bonding portion S of the wire 41, and the 
wire 42 is connected to the bump 32 by means of stitch 
bonding. 
0096. Thus, the stitch-bonding portion S of the wire 42 is 
separated from the stitch-bonding portion S of the wire 41, 
whereby the wire 42 is stitch-bonded to the bump 32 without 
affecting the stitch-bonding portion S of the wire 41. 
0097. Furthermore, at this point, the presence of the 
bump 32 increases the number of directions in which the 
wire 42 can extend for bonding. Thus, there is no limitation 
as to the directions in which the wires 41 and 42 extend for 
bonding. 

FIRST MODIFICATION OF EXAMPLE 1. 

0098. The following modification can be made to the 
semiconductor device 100 of Example 1. 
0099 That is, a so-called lead frame structure may be 
adopted in stead of the substrate 10. 
0100. In a semiconductor device 150 there are stacked 
semiconductor chips 11A and 11B provided on a die pad 15A 
of a lead frame 15. 
0101. The die pad 15A, an inner lead 15B of the lead 
frame 15, and the semiconductor chips 11A and 11B are 
sealed with sealing resin 13 while encapsulating wires 41 
and 42. 
0102. In this configuration one end of the wire 41 is 
allowed to have a ball-shaped portion Band connected to the 
inner lead 15B of the lead frame 15 by means of so-called 
ball bonding, and the other end is connected to a bump 31 
by means of Stitch bonding, which is arranged on the 
electrode 22 selected on the semiconductor chip 11A. 
0103) A bump 32 is then arranged on the stitch-bonding 
portion S of the wire 41. 
0104. One end of the wire 42 is also allowed to have a 
ball-shaped portion B and connected to the electrode 23 
selected on the semiconductor chip 11B by means of so 
called ball bonding, and the other end is connected to the 
bump 32 by means of stitch bonding. 
0105. This configuration can also provide an effect simi 
lar to that described in Example 1. 

SECOND MODIFICATION OF EXAMPLE 1. 

0106 FIG.3 shows a semiconductor device configuration 
where two wires (i.e., the wires 41 and 42) are connected to 
the electrode 22 in reverse order to the order in which they 
are connected in the semiconductor device 100 of Example 
1. 
0107 More specifically, using the wire 42, the electrode 
22 arranged on the semiconductor chip 11A is first con 
nected to the electrode 23 arranged on the semiconductor 
chip 11B. Thereafter, using the wire 41, the electrode 21 
arranged on the substrate 10 is connected to the electrode 22 
arranged on the semiconductor chip 11A. 
0108. In this procedure, the other end of the wire 42 is 

first stitch-bonded to the bump 31 arranged on the electrode 
22, the bump 32 is arranged on the resulting Stitch-bonding 
portion S, and the other end of the wire 41 is stitch-bonded 
to the bump 32. 
0109. One end of the wire 42 is connected to the electrode 
23 by means of ball bonding, which is arranged on the 
semiconductor chip 11B. One end of the wire 41 is con 
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nected to the electrode 21 by means of ball bonding, which 
is arranged on the substrate 10. 
0110. This procedure can also provide an effect similar to 
that described in Example 1. 
0111. Note in FIG. 3 and subsequent drawings that illus 
trations and descriptions for both the sealing resin 13 and 
solder balls serving as external connection terminals 14 are 
omitted. 

EXAMPLE 2 

0112 FIG. 4 shows Second Example of the semiconduc 
tor device of the present invention. 
0113. A semiconductor device 200 of this Example is 
identical to that of Second Modification of Example 1 except 
that two stacked bumps 33 are provided between bumps 31 
and 32. 
0114. By providing such additional bumps 33 between 
the bumps 31 and 32, the distance between the wires 41 and 
42 is increased. This allows more secure stitch bonding of 
the wire 41 without affecting the wire 42. 
0.115. In addition, the provision of the bumps 33 increases 
the height of the stitch-bonding portion S of the wire 41 at 
the electrode 22, thereby increasing the loop height of the 
wire 41. 
0116. It is thus made possible to provide addition wire(s) 
(not shown) under the looped wire 42 and to increase 
flexibility in designing a wiring layout. 
0117. Although the number of the bumps 33, or the 
number of the bump 33 stages, is 2 in this particular 
Example, the number is not particularly limited to 2. It goes 
without saying that the number may be 1, or may be 3 or 
O. 

0118. Even for the semiconductor device configuration of 
Example 1, it is, of course, possible to provide the bump 33 
on the stitch-bonding portion S of the wire 41 on an 
as-needed basis. 

EXAMPLE 3 

0119 FIG. 5 shows Third Example of the semiconductor 
device of the present invention. 
I0120 In a semiconductor device 300 of this Example, an 
additional bump 34 is arranged on the Stitch-bonding portion 
S of the wire 42 that has been connected to the bump 32 by 
means of stitch bonding, the bump 32 being provided over 
the bump 31 at the electrode 22. 
I0121 The provision of the additional bump 34 on the 
stitch-bonding portion S of the wire 42 allows the stitch 
bonding portion S to be firmly fixed to the bump 32. 
I0122) Moreover, it is also made possible to bond an 
additional wire to the bump 34, whereby design flexibility 
can be increased. 

EXAMPLE 4 

I0123 FIG. 6 shows Fourth Example of the semiconduc 
tor device of the present invention. 
0.124. In a semiconductor device 400 of this Example, 
two electrodes 21A and 22B that are selectively arranged 
over the upper surface of the substrate 10 are connected to 
an electrode 22 arranged on a semiconductor chip 11A by 
means of wires 41A and 41B, respectively. 
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0125. In addition, an electrode 23 on a semiconductor 
chip 11B provided on the semiconductor chip 11A is con 
nected to the electrode 22 of the semiconductor chip 11A by 
means of the wire 42. 
0126 To be more specific, three wires are connected to 
one electrode 22 in the semiconductor device 400. 
0127. To achieve this configuration, one end of the wire 
41A is allowed to have a ball-shaped portion B and con 
nected to the electrode 21A on the substrate 10 by means of 
so-called ball bonding, and the other end is connected to a 
bump 31 by means of so-called stitch bonding, which is 
formed on the electrode 22 of the semiconductor chip 11A. 
0128. A bump 32 is then arranged on the stitch-bonding 
portion S of the wire 41A. 
0129. One end of the wire 42 is also allowed to have a 
ball-shaped portion B and connected to the electrode 23 on 
the semiconductor chip 11B by means of so-called ball 
bonding, and the other end is connected to the bump 32 by 
means of Stitch bonding. 
0130. A bump 34 is then arranged on the stitch-bonding 
portion S of the wire 41B. 
0131 Furthermore, one end of the wire 41B is allowed to 
have a ball-shaped portion D and connected to the electrode 
21B on the substrate 10 by means of so-called ball bonding, 
and the other end is connected to the bump 34 by means of 
Stitch bonding. 
0.132. When multiple wires are to be connected to one 
electrode (electrode 22), in Example 4, a bump is arranged 
between adjacent bonding portions of the wires, thereby 
allowing the wires to be connected together without affect 
ing their bonding portions. Thus flexibility in designing a 
wiring layout increases. 
0133) If power sources for the semiconductor chips 11A 
and 11B need to be enhanced, it is possible to provide a 
semiconductor device with enhanced power sources by 
allowing the electrodes 21A and 21B arranged on the 
substrate 10 to serve as power source terminals in this wiring 
layout of this Example. 

EXAMPLE 5 

0134 FIG. 7 shows Fifth Example of the semiconductor 
device of the present invention. 
0135) In a semiconductor device 500 of this Example, a 
semiconductor chip 11B is arranged on a semiconductor 
chip 11A at a position away from an electrode 22 of the 
semiconductor chip 11A, and a relay member 50 is placed 
between the semiconductor chip 11B and the electrode 22. 
The relay member 50 is fixed to the semiconductor chip 11A 
with an adhesive 12. 

0136. The relay member 50 includes a relay electrode 52 
which is selectively arranged on its base 51 formed of a 
plate-shaped semiconductor member or a plate-shaped insu 
lating member. A bump 31 is arranged on the electrode 52. 
0.137 In this configuration including the relay member 
50, the electrode 22 on the semiconductor chip 11A and the 
electrode 52 on the relay member 50 are connected together 
with a wire 41. The electrode 52 on the relay member 50 and 
the electrode 23 on the semiconductor chip 11B are con 
nected together with a wire 42. 
0.138. In this Example one end of the wire 41 is allowed 

to have a ball-shaped portion B and connected to the 
electrode 22 on the semiconductor chip 11A by means of 
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so-called ball bonding, and the other end is connected to the 
bump 31 on the electrode 52 of the relay member 50 by 
means of Stitch bonding. 
0.139. A bump 32 is then arranged on the stitch-bonding 
portion S of the wire 41. 
0140. One end of the wire 42 is allowed to have a 
ball-shaped portion B and connected to the electrode 23 on 
the semiconductor chip 11B by means of so-called ball 
bonding, and the other end is connected to the bump 32 by 
means of Stitch bonding. 
0.141. Note that the order in which the wires 41 and 42 are 
connected is not limited to that described above; it is, of 
course, possible to stitch-bond the other end (terminal) of the 
wire 42 to the bump 31, provide the bump 32 to the resulting 
stitch-bonding portion S, and then stitch-bond the other end 
to the bump 32. 
0142. In this configuration the relay member 50 is made 
of for example, silicon (Si), glass epoxy, glass BT or 
polyimide. When silicon is used to form the relay member 
50, the so-called wafer process is used as used for the 
semiconductor chip, whereby small electrodes (electrode 
pads) can be formed on a silicon Substrate with high preci 
S1O. 

0143. In this case the relay member 50 can be manufac 
tured using equipment similar to that for the semiconductor 
chip 11B. 
0144. It is preferable that the relay member 50 be as thick 
as the semiconductor chip 11B; for example, the relay 
member 50 is preferably 50 um to 200 um in thickness. 
0145 Moreover, a plurality of electrodes may be pro 
vided on the relay member 50 as needed, and interconnec 
tion layer(s) that mutually connect the electrodes may also 
be provided. 
0146. As described above, in Example 5, the relay mem 
ber 50 that includes the electrode 52 on its surface is 
arranged on the semiconductor chip 11A. The relay member 
50 then relays wires between the semiconductor chips 11A 
and 11B. 
0.147. It is thus made possible to increase flexibility in 
designing a wiring layout. 
0.148 Moreover, the electrode 22 on the semiconductor 
chip 11A and the electrode 23 on the semiconductor chip 
11B can be connected together using two short wires rather 
than using a single long wire. For this reason, contact 
between adjacent wires, which is caused due to deformation 
of the loops of long wires, can be avoided, and thus 
short-circuits due to wire contact can also be avoided. 

MODIFICATION OF EXAMPLE 5 

014.9 The following modification can be made to the 
semiconductor device 500 of Example 5. 
0150. That is, as shown in FIG. 8, the relay member 50 
may be rendered plate shape with a large area and interposed 
between the semiconductor chips 11A and 11B. 
0151. In such a semiconductor device 550, the semicon 
ductor chip 11A, the plate-shaped relay member 50, and the 
semiconductor chip 11B are sequentially stacked over the 
upper surface of the substrate 10 using adhesives 12A, 12B 
and 12C, respectively. 
0152. In this configuration the electrode 52 on the relay 
member 50 is arranged at a position that allows wires from 
the electrodes over the semiconductor chips 11A and 11B to 
be connected to the electrode 52. For example, the position 
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of the electrode 52 is selected such that it is located 
equidistant from the electrodes over the semiconductor chips 
11A and 11B. 
0153. This configuration can also provide an effect simi 
lar to that described in Example 5, and wires can be relayed 
by means of the relay member 50. Thus, it is possible to 
increase flexibility in designing a wiring layout and to 
prevent short circuits. 
0154) Note in this modification that the order in which the 
wires 41 and 42 are connected to the electrode 52 on the 
relay member 50 is the same as in the configuration shown 
in FIG. 3 (Second Modification of Example 1). 
0155 To be more specific, after connecting the electrode 
23 arranged on the semiconductor 11B to the electrode 52 
arranged on the relay member 50 using the wire 42, the 
bump 32 is arranged on the stitch-bonding portion S of the 
wire 42, and the end of the wire 41 extending from the 
electrode 22 on the semiconductor 11A is stitch-bonded to 
the bump 32. 
0156. It is, of course, possible to first connect the wire 41 
and then connect the wire 42. 

EXAMPLE 6 

(O157 FIG. 9 shows Sixth Example of the semiconductor 
device of the present invention. 
0158. In a semiconductor device 600 of this Example, 
three semiconductor chips (semiconductor elements) 11A, 
11B and 11C are stacked over the upper surface of a 
substrate 10 using adhesives 12A, 12B and 12C, respec 
tively. 
0159 Electrodes 21 are selectively arranged over the 
upper surface of the substrate 10 at positions close to the 
semiconductor chip 11A. A plurality of electrodes (electrode 
pads) 22 formed through the so-called wafer process is 
arranged over the upper Surface of the semiconductor chip 
11A, the surface being provided with an electric circuit. 
Similarly, a plurality of electrodes (electrode pads) 23 and 
24 formed through the so-called wafer process is arranged 
over the upper Surface of each of the semiconductor chips 
11B and 11C, respectively. 
(0160. The electrode 21 selected on the substrate 10 and 
the electrode 22 selected on the semiconductor chip 11A are 
connected together with the wire 41, and the electrode 22 on 
the semiconductor chip 11A and the electrode 23 selected on 
the semiconductor chip 11B are connected together with the 
wire 42. Furthermore, the electrode 23 on the semiconductor 
chip 11B and the electrode 24 selected on the semiconductor 
chip 11C are connected together with the wire 43. 
(0161. It should be noted in FIG. 9 that a plurality of 
electrodes is, of course, formed on the substrate 10 and 
semiconductor chips 11A, 11B, and 11C, though only one of 
each of the electrodes 21, 22, 23 and 24 is shown in this 
drawing because the semiconductor device is seen from a 
direction perpendicular to the direction in which the semi 
conductor chips 11A, 11B and 11C are stacked. 
0162. A bump 31a is arranged on the electrode 22 of the 
semiconductor chip 11A, and a bump 31b is arranged on the 
electrode 23 of the semiconductor chip 11B. 
0163. One end of the wire 41 is allowed to have a 
ball-shaped portion B and connected to the electrode 21 on 
the substrate 10 by means of so-called ball bonding, and the 
other end is connected to the bump 31a by means of 
so-called stitch bonding, which is formed on the electrode 22 
of the semiconductor chip 11A. 
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(0164. One end of the wire 42 is allowed to have a 
ball-shaped portion B and connected to the bump 31a on the 
electrode 22 by means of so-called ball bonding, the bump 
31a including the stitch-bonding portion S of the wire 41. 
The other end of the wire 42 is connected to the bump 31b 
by means of so-called stitch bonding, which is formed on the 
electrode 23 of the semiconductor chip 11B. 
0.165. In addition, a bump 32 is arranged on the stitch 
bonding portion S of the wire 42. 
(0166 Meanwhile, one end of the wire 43 is also allowed 
to have a bail-shaped portion B and connected to the 
electrode 24 on the semiconductor chip 11C by means of ball 
bonding, and the other end is connected to the bump 32 by 
means of so-called Stitch bonding, which is formed on the 
electrode 23 of the semiconductor chip 11B. 
0.167 As described above, in Example 6, the bump 31a is 
arranged on the electrode 22 of the semiconductor chip 11A 
and the wire 41 is stitch-bonded to the bump 31a, wherein 
one end of the wire 42 is connected to the stitch-bonding 
portion S by means of ball bonding. 
0.168. The electrodes on the semiconductor chip 11B 
serve to relay wires that connect the semiconductor chips 
11A and 11C together. 
0169. Thus, it is possible to extend the range of choices 
in establishing a wiring layout upon connection of multiple 
semiconductor chips using wires. 

EXAMPLE 7 

(0170 FIG. 10 shows Seventh Example of the semicon 
ductor device of the present invention. 
0171 In a semiconductor device 700 of this Example, a 
semiconductor chip (semiconductor element) 11A is fixed to 
the upper surface of a substrate 10 using an adhesive 12A. 
0172 Electrodes are selectively arranged over the upper 
surface of the substrate 10 at positions close to the semi 
conductor chip 11A, and a plurality of electrodes 22 is 
arranged over the upper Surface of the semiconductor chip 
11A, the surface provided with an electric circuit. Electrodes 
21A and 21B, selected from the electrodes arranged over the 
substrate 10, are both connected to the electrode 22 on the 
semiconductor chip 11A via wires 41A and 41B, respec 
tively. 
0173 A bump 31 is arranged on the electrode 22 of the 
semiconductor chip 11A. 
0.174. In this configuration one end of the wire 41A is 
allowed to have a ball-shaped portion B and connected to the 
electrode 21A of the substrate 10 by means of so-called ball 
bonding, and the other end is connected to the bump 31 by 
means of Stitch bonding, which is arranged on the electrode 
22 of the semiconductor chip 11A. 
0.175. A bump 32 is then arranged on the stitch-bonding 
portion S of the wire 41A. 
(0176 Meanwhile, one end of the wire 41B is also 
allowed to have a ball-shaped portion B and connected to the 
electrode 21B of the substrate 10 by means of ball bonding, 
and the other end is connected to the bump 32 by means of 
Stitch bonding. 
(0177. When the electrode 22 serve as a power source 
terminal on the semiconductor chip 11A, this wiring layout 
enables electric power to be supplied to the electrode 22 
from multiple electrodes formed on the substrate 10, thereby 
constituting a semiconductor device with enhanced power 
SOUC. 
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0178. In this case, the number of electrodes on the 
substrate 10 can be readily increased where necessary. At 
this point, an additional bump is formed on the Stitch 
bonding portion of the wire previously connected to the 
bump 22, and then another wire is stitch-bonded to the 
bump. 

EXAMPLE 8 

0179 FIG. 11 shows Eighth Example of the semiconduc 
tor device of the present invention. 
0180. In a semiconductor device 800 of this Example, 
two semiconductor chips (semiconductor elements) 11A and 
11B are stacked over the upper surface of a substrate 10 
using adhesives 12A and 12B, respectively. 
0181 A plurality of electrodes is selectively arranged 
over the upper surface of the substrate 10 at positions close 
to the semiconductor chip 11A. A plurality of electrodes is 
also arranged over the upper Surface of each of the semi 
conductor chips 11A and 11B, where an electric circuit is 
formed. 
0182 Electrodes 21A and 21B are selected from the 
electrodes 10 arranged over the upper surface of the sub 
strate 10, and an electrode 22 is selected from the electrodes 
arranged over the upper Surface of the semiconductor chip 
11A. In addition, among the electrodes arranged over the 
upper surface of the semiconductor chip 11B, an electrode 
23A one arranged near the center of the semiconductor 
chip 11B and an electrode 23B one arranged near its 
edge—are selected. 
0183 At this point, the electrode 21A selected on the 
substrate 10 and the electrode 22 selected on the semicon 
ductor chip 11A are connected together with a wire 44. 
0184 Meanwhile, the electrode 21B selected on the sub 
strate 10 and the electrode 23B selected on the semiconduc 
tor chip 11B are connected together with a wire 45, and the 
electrodes 23A and 23B selected on the semiconductor chip 
11B are connected together with a wire 46. 
0185. A bump 31 is then arranged on the electrode 23. 
0186. In this configuration one end of the wire 44 is 
allowed to have a ball-shaped portion B and connected to the 
electrode 22 on the semiconductor chip 11A by means of ball 
bonding, and the other end is connected to the electrode 21A 
on the substrate 10 by means of stitch bonding. 
0187 Meanwhile, one end of the wire 46 is also allowed 
to have a ball-shaped portion B and connected to the 
electrode 23A on the semiconductor chip 11B by means of 
ball bonding, the electrode 23A being arranged near the 
center of the semiconductor chip 11B. The other end of the 
wire 46 is connected to the bump 31 on the electrode 23B of 
the semiconductor chip 11B by means of stitch bonding. 
0188 A bump 32 is then arranged on the stitch-bonding 
portion S of the wire 46. 
(0189 Meanwhile, one end of the wire 45 is also allowed 
to have a ball-shaped portion B and connected to the 
electrode 21B on the substrate 10 by means of so-called ball 
bonding, and the other end is connected to the bump 32 by 
means of Stitch bonding. 
0190. It should be noted that the configuration of the wire 
44 may be, of course, similar to that described in Example 
1, i.e., one end of the wire 44 may be connected to the 
electrode 21A on the substrate 10 by means of ball bonding, 
and the other end thereof may be connected to the electrode 
22 of the semiconductor chip 11A by means of stitch 
bonding. 
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(0191 In addition, connection of the wire 45 follows 
connection of the wire 44. 
(0192. When the electrodes 23A and 23B arranged on the 
semiconductor chip 11B are intended to serve as common 
power Source terminals, this wiring layout can readily 
achieve a configuration that directly Supplies electric power 
to the electrode 23B arranged at the center of the electric 
circuit of the semiconductor chip 11B. It is therefore pos 
sible to stabilize the operation of the semiconductor chip 
11B. 

EXAMPLE 9 

0193 The method of the present invention for manufac 
turing a semiconductor device will be described with refer 
ence to the drawings by explaining the method for manu 
facturing the foregoing semiconductor device 100. 
0.194. In the semiconductor device 100, two semiconduc 
tor elements (semiconductor chips) 11A and 11B are sequen 
tially stacked over the upper surface of the substrate 10 using 
adhesives 12A and 12B, respectively. 
(0195 Electrodes (also referred to as “electrode pads') 21 
formed by So-called photo-etching, selective plating or the 
like are selectively arranged over the upper surface of the 
substrate 10 at positions close to the semiconductor chip 
11A. A plurality of electrodes (electrode pads) 22 formed 
through the so-called wafer process is arranged over the 
upper Surface of the semiconductor chip 11A, the Surface 
provided with an electric circuit. Similarly, a plurality of 
electrodes (electrode pads) 23 formed through the so-called 
wafer process is arranged over the upper Surface of the 
semiconductor chip 11B. 
0196. To fabricate such a laminate consisting of a sub 
strate and semiconductor chips, the substrate 10 is first 
placed on a bonding stage (not shown), which the Substrate 
10 includes the semiconductor chips 10A and 10B stacked 
over its upper surface, with adhesives 12A and 12B respec 
tively provided below them. Thereafter, the semiconductor 
chips 11A and 11B and the substrate 10 are heated to 70° C. 
to 200° C. 
0197) The following procedure is carried out to connect 
together the electrodes on the substrate 10 and semiconduc 
tor chips 11A and 11B by wire bonding. 
0198 The tip of a Au (gold) wire extending out of the tip 
of a bonding capillary 61 is melted by high-voltage sparking 
using a torch electrode (not shown), forming a ball-shaped 
portion 30 (see FIG. 12A). 
(0199 The ball-shaped portion 30 is then allowed to abut 
on the electrode 22 of the semiconductor chip 11A, followed 
by application of load on the ball-shaped portion 30 by 
means of the bonding capillary 61 and application of ultra 
Sonic vibration in a direction perpendicular to the load 
application direction, thereby bonding the ball-shaped por 
tion 30 to the electrode 22 (see FIG. 12B). 
0200. The application of ultrasonic vibration is effective 
to ensure reliable bonding of the ball-shaped portion 30 to 
the electrode 22 by removing an oxide film or dusts present 
on the surface of the electrode (electrode pad) 22. 
0201 By lifting the bonding capillary 61 vertically with 
respect to the surface of the electrode 22, the Au wire breaks, 
thereby forming a Aubump 31 on the electrode 22 (see FIG. 
12C). 
0202 Prior to lifting of the bonding capillary 61 or after 
the formation of the bump 31, the top of the bump 31 may 
be planarized. 
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0203. Above the electrode 21 of the substrate 10, the tip 
of the Au wire (wire 41) extending out of the bonding 
capillary 61 is melted, forming a ball-shaped portion B (see 
FIG. 13A). 
0204 High-voltage sparking using a torch electrode 
described above can be adopted for the ball formation. 
0205 The ball-shaped portion 30 is then allowed to abut 
on the electrode 21, followed by application of load on the 
ball-shaped portion 30 by means of the bonding capillary 61 
and application of ultrasonic vibration in a direction per 
pendicular to the load application direction, thereby bonding 
the ball-shaped portion 30 to the electrode 21 (see FIG. 
13B). 
0206. The bonding capillary 61 is then lifted in a direc 
tion perpendicular to the surface of the electrode 21 (see 
FIG. 13C). 
0207 Subsequently, while further pulling the Au wire 41 
out of the bonding capillary 61, the bonding capillary 61 is 
moved above the bump 31 formed on the electrode 22 of the 
semiconductor chip 11A for the bonding of the wire 41 
thereto (see FIG. 13D). 
0208. The end of the Au wire 41 is pressed against the Au 
bump 31, stitch-bonding the Au wire 41 thereto (see FIG. 
13E). 
0209. Note that application of ultrasonic vibration is not 
required at this point because the same metallic materials are 
bonded together, i.e., gold-to-gold bonding is carried out. 
0210. As a consequence, the end (terminal) of the Au 
wire 41 is stitch-bonded to the Au bump 31 to form a 
stitch-bonding portion S (see FIG. 13F). 
0211 Next, as in the formation of the Aubump 31, a Au 
bump 32 is formed on the Au bump 31 that includes the 
stitch-bonding portion S of the Au wire 41. 
0212 To be more specific, another Au ball-shaped por 
tion 30 is formed at the tip of the Au wire extending out of 
the bonding capillary 61 (see FIG. 14A). 
0213 High-voltage sparking using a torch electrode is 
adopted for the ball formation, as described above. 
0214. The ball-shaped portion 30 thus formed is then 
allowed to abut on the Au bump 31 having the stitch 
bonding portion S, and load is applied to bond it to the Au 
bump 31 (see FIG. 14B). 
0215. The bonding capillary 61 is then lifted to break the 
Au wire, forming a Au bump 32 on the Au bump 31 (see 
FIG. 14C). 
0216. The top of the Au bump 32 may be planarized 
where necessary. 
0217 Next, the electrode 23 on the semiconductor chip 
11B and the electrode 22 on the semiconductor chip 11A are 
connected together with a Au wire 42. 
0218. To be more specific, the bonding capillary 61 is 
moved above the electrode 23, and another Au ball-shaped 
portion 30 is formed at the tip of the Au wire 42 extending 
out of the bonding capillary 61 (see FIG. 15A). 
0219. The ball-shaped portion 30 thus formed is then 
allowed to abut on the electrode 23, followed by application 
of load on the ball-shaped portion 30 by means of the 
bonding capillary 61 and application of ultrasonic vibration 
in a direction perpendicular to the load application direction, 
thereby bonding the ball-shaped portion 30 to the electrode 
23 (see FIG. 15B). 
0220. The bonding capillary 61 is then lifted in a direc 
tion perpendicular to the surface of the electrode 23 (see 
FIG. 15C). 
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0221) Subsequently, while further pulling the Au wire 42 
out of the bonding capillary 61, the bonding capillary 61 is 
moved above the bump 32 formed on the electrode 22 of the 
semiconductor chip 11A for the bonding of the wire 42 
thereto (see FIG. 15D). 
0222. The end of the Au wire 42 is then pressed against 
the Aubump 32, stitch-bonding the Au wire 42 thereto (see 
FIG. 15E). 
0223) As a consequence, the end (terminal) of the Au 
wire 42 is stitch-bonded to the Au bump 32 to form a 
stitch-bonding portion S (see FIG. 15F). 
0224. In this way the electrodes of the substrate 10 and 
semiconductor chips 11A and 11B are connected together by 
wire bonding. 
0225. The laminate thus formed is then sealed with 
sealing resin 13, followed by formation solder balls 14 on 
the backside of the substrate 10. The foregoing semicon 
ductor device 100 is fabricated in this way. 
0226. With this method of the present invention, the 
bump 32 is stacked over the bump 31 and thus the stitch 
bonding portion S of the wire 41 at the bump 31 can be 
reinforced by the bump 32. 
0227. In addition, when the wire 42 is to be connected to 
the electrode 22, the stitch-bonding portion S of the wire 42 
is connected to the electrode 22 through the bump 32. This 
allows the stitch-bonding portion S of the wire 42 to be 
separated from the wire 41, thereby achieving stitch bonding 
of the wire 42 without interfering with the wire 41. cl 
EXAMPLE 10 

0228. As described above, when the electrodes on the 
substrate 10 and semiconductor chips 11A and 11B are 
connected together by wire bonding, the wires used to 
connect them together may intersect in Some cases. 
0229. This Example shows a wiring layout including the 
foregoing bump arrangement, the wiring layout being 
designed using a wire bonding method that involves wire 
intersections. 
0230 FIG. 16A shows an example of a wiring layout for 
connecting together the electrodes arranged on the Substrate 
10 and semiconductor chips 11A and 11B, and FIG. 16B 
shows a state where these electrodes are connected together 
with intersecting wires in this wiring layout. 
0231. In FIG. 16B, FIG. 16B-i is a top view showing the 
wiring layout, and FIG. 16B-ii is a side view thereof seen 
from a direction perpendicular to the direction in which the 
semiconductor chips 11A and 11B are stacked, i.e., the 
direction of the arrow P of FIG. 16B-i. 
0232. As shown in FIG. 16A, the semiconductor chips 
11A and 11B are sequentially stacked over the upper surface 
of the substrate 10. 
0233. Among a plurality of electrodes (electrode pads) 
arranged over the substrate 10 at positions close to the 
semiconductor chip 11A, electrodes 21A, 21B and 21C are 
illustrated. Among a plurality of electrodes (electrode pads) 
arranged over the semiconductor chip 11A, electrodes 22A 
and 22B are illustrated. Among a plurality of electrodes 
(electrode pads) arranged over the semiconductor chip 11B, 
electrodes 23A and 23B are illustrated. 
0234. The electrodes 22A and 22B on the semiconductor 
chip 11A are located near its edge, and the electrodes 23A 
and 23B on the semiconductor chip 11B are located near its 
edge. 
0235. The electrode 21A selected on the substrate 10 and 
the electrode 22B selected on the semiconductor chip 11A 
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are connected together with a Au wire 101, and the electrode 
21B Selected on the Substrate 10 and the electrode 23B 
selected on the semiconductor chip 11B are connected 
together with a Au wire 102. 
0236 Meanwhile, the electrode 21C selected on the sub 
strate 10 and the electrode 22A selected on the semiconduc 
tor chip 11A are connected together with a Au wire 103, and 
the electrode 22A selected on the semiconductor chip 11A 
and the electrode 23A selected on the semiconductor chip 
11B are connected together with a Au wire 104. 
0237. In this wiring layout, the wire 101 intersects with 
wires 102 and 103 above the substrate 10, whereas the wire 
102 intersects with the wire 104 above the semiconductor 
chip 11A, forming intersections X1 to X3. 
0238 Accordingly, it is required to provide a wiring 
layout that prevents these wires from contacting each other 
at their intersections. 

0239 FIG.16B shows a state where the wiring layout and 
wiring process of the present invention have been applied to 
connect together the electrodes on the substrate 10 and 
semiconductor chips 11A and 11B shown in FIG. 16A. 
0240. In the illustrated embodiment, two wires are con 
nected to the electrode 22A on the semiconductor chip 11A. 
0241. In this configuration a bump 31 is arranged on the 
electrode 22A of the semiconductor chip 11A, and another 
bump 31 is arranged on the electrode 23B of the semicon 
ductor chip 11B. 
0242 One end of the wire 101 is allowed to have a 
ball-shaped portion B and connected to the electrode 22B on 
the semiconductor chip 11A by means of ball bonding, and 
the other end is connected to the electrode 21A on the 
substrate 10 by means of stitch bonding. 
0243 One end of the wire 102 is allowed to have a 
ball-shaped portion B and connected to the electrode 21B on 
the substrate 10 by means of ball bonding, and the other end 
is connected to the bump 31 on the electrode 23B on the 
semiconductor chip 11B by means of stitch bonding. 
0244. One end of the wire 103 is allowed to have a 
ball-shaped portion B and connected to the electrode 21C on 
the substrate 10 by means of ball bonding, and the other end 
is connected to the bump 31 on the electrode 22A on the 
semiconductor chip 11A by means of Stitch bonding. In 
addition, a bump 32 is arranged on the Stitch-bonding 
portion S of the wire 103. 
0245. Furthermore, one end of the wire 104 is also 
allowed to have a ball-shaped portion B and connected to the 
electrode 23A on the semiconductor chip 11B by means of 
ball bonding, and the other end is connected to the bump 32 
by means of Stitch bonding, which is arranged on the bump 
31 formed on the electrode 22A on the semiconductor chip 
11A. 

0246. As described above, in this Example, each of 
multiple wires to be connected to the electrode 22A on the 
semiconductor chip 11A is connected by means of Stitch 
bonding. 
0247. It is thus possible to lower the heights of loops of 
the wires 103 and 104 near the electrode 22A. 

0248. This allows the wires 103 and 104 to be located at 
positions away from the wires 101 and 102 near the elec 
trode 22A, thereby preventing the wires from contacting 
each other at any of the intersections X1 to X3 to cause 
electric shorting. 
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0249 Accordingly, it is made possible to manufacture a 
semiconductor device with intersecting wires, thereby mak 
ing the semiconductor device Smaller in size. 
(0250. The order in which the wires shown in FIG. 16B 
are connected to their corresponding electrodes will be 
described below. 
0251 Albump 31 is first arranged on the electrode 22A on 
the semiconductor chip 11A, and another bump 31 is 
arranged on the electrode 23B on the semiconductor chip 
11B. 
0252 One end of the wire 103 is then connected to the 
electrode 21C on the substrate 10 by means of ball bonding, 
and the other end is connected to the bump 31 on the 
electrode 22A on the semiconductor chip 11A by means of 
stitch bonding. Thereafter, a bump 32 is arranged on the 
stitch-bonding portion S of the wire 103. 
0253) Subsequently, one end of the wire 101 is connected 
to the electrode 22B on the semiconductor chip 11A by 
means of ball bonding, and the other end is connected to the 
electrode 21A on the substrate 10 by means of stitch 
bonding. 
(0254. At this point, the wires 101 and 103 differ in the 
direction in which they extend, so too do the heights of the 
tops of the resulting loops. For this reason, the wires 101 and 
103 are prevented from being in contact with each other at 
the intersection X1 shown in FIG. 16A. 
0255 One end of the wire 102 is then-connected to the 
electrode 21B on the substrate 10 by means of ball bonding, 
and the other end is connected to the electrode 23B on the 
semiconductor chip 11B by means of stitch bonding. 
(0256. At this point, the wires 101 and 102 also differ in 
the direction in which they extend, so too do the heights of 
the tops of the resulting loops. For this reason, the wires 101 
and 102 are prevented from being in contact with each other 
at the intersection X2 shown in FIG. 16A. 
0257. One end of the wire 104 is connected to the 
electrode 23A on the semiconductor chip 11B by means of 
ball bonding, and the other end is connected to the bump 32 
on the electrode 22A on the semiconductor chip 11A by 
means of Stitch bonding. 
0258 As a consequence, the wires 102 and 104 extend in 
different directions and thus the heights of the tops of 
resulting loops differ. For this reason, the wires 102 and 104 
are also prevented from being in contact with each other 
even at the intersection X3 shown in FIG. 16A. 
0259. That is, even when wires intersect one another 
upon connection of multiple electrodes that are closely 
spaced at different heights, selection of a proper wiring order 
will result in different heights of the tops of wire loops to 
prevent one wire from contacting another. 
0260 By doing so, it is also possible to prevent a bonding 
capillary from contacting the wires and thus to manufacture 
a semiconductor device efficiently. 
0261) If such a wiring procedure according to the present 
invention is not intended to be followed, it results in a higher 
likelihood of the occurrence of wire contact as shown in 
FIGS. 16C and 16D (presented for reference purpose only). 
0262. In FIG. 16C, FIG. 16C-i is a top view showing the 
wiring layout, and FIG. 16C-ii is a side view seen from a 
direction perpendicular to the direction in which the semi 
conductor chips 11A and 11B are stacked, i.e., the direction 
of the arrow P of FIG. 16C-i. 
0263. In FIG. 16D, FIG. 16D-i is a top view showing the 
wiring layout, and FIG. 16D-ii is a side view seen from a 
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direction perpendicular to the direction in which the semi 
conductor chips 11A and 11B are stacked, i.e., the direction 
of the arrow P of FIG. 16D-i. 
0264. The wiring layouts shown in FIG. 16C and 16B 
differ in the direction in which the wire 103 extends for 
bonding. 
0265. That is, one end of the wire 103 is connected to the 
bump 31 on the electrode 22A on the semiconductor chip 
11A by means of ball bonding, and the other end is con 
nected to the electrode 21C on the substrate 10 by means of 
Stitch bonding. 
0266 For this reason, the wires 101 and 103 extend in the 
same direction and thus the tops of the resulting wire loops 
are at nearly the same height, which undesirably causes the 
wires 101 and 103 to contact each other at the intersection 
X1 shown in FIG. 16A. 
0267 In addition, the wiring layouts shown in FIG. 16D 
and 16B differ in the direction in which the wire 104 extends 
for bonding. 10 That is, one end of the wire 104 is connected 
to the bump 31 on the electrode 22A on the semiconductor 
chip 11A by means of ball bonding, and the other end is 
connected to the bump 31 on the electrode 23A on the 
semiconductor chip 11B by means of stitch bonding. 
0268 For this reason, with respect to the wires 102 and 
104, the tops of the resulting wire loops are at nearly the 
same height, which undesirably causes the wires 102 and 
104 to contact each other at the intersection X3 shown in 
FIG. 16A. 

0269. Note in the side views of FIGS. 16B to 16D that 
components that seem to overlap are denoted by symbols in 
parentheses. 

EXAMPLE 11 

0270. As described above, when the electrodes on the 
substrate 10 and semiconductor chips 11A and 11B are 
connected together by wire bonding, the wires used to 
connect them together may intersect in Some cases. 
0271 This Example shows a wiring layout including the 
foregoing bump arrangement having semiconductor elec 
trodes provided at the center of the semiconductor chips, the 
wiring layout being designed using a wire bonding method 
that involves wire intersections. 
0272 FIG. 17A shows an example of a wiring layout to 
connect together the electrodes of the substrate 10 and 
semiconductor chips 11A and 11B, and FIG. 17B shows a 
state where the electrodes on the semiconductor chips 11A 
and 11B are connected together with intersecting wires. 
(0273. In FIG. 17B, FIG.17B-i is a top view showing the 
wiring layout, and FIG. 17B-ii is a side view seen from a 
direction perpendicular to the direction in which the semi 
conductor chips 11A and 11B are stacked, i.e., the direction 
of the arrow P of FIG. 17B-i. 
0274. In the configuration shown in FIG. 17A, the elec 
trodes 22A and 22B on the semiconductor chip 11A are 
arranged near the edge of the semiconductor chip 11A, 
thereby causing them to be located close to the electrodes 
21A and 21B arranged on the substrate 10. 
0275. The electrodes 23A and 23B on the semiconductor 
chip 11B, on the other hand, are arranged nearly at the center 
of the semiconductor chip 11B. 
0276. The electrode 21A selected on the substrate 10 and 
the electrode 22A selected on the semiconductor chip 11A 
are connected together with a wire 111. The electrode 22A 
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selected on the semiconductor chip 11A and the electrode 
23B selected on the semiconductor chip 11B are connected 
together with a wire 112. 
(0277 Moreover, the electrode 21B selected on the sub 
strate 10 and the electrode 22B selected on the semiconduc 
tor chip 11A are connected together with a wire 113. The 
electrode 22B selected on the semiconductor chip 11A and 
the electrode 23A selected on the semiconductor chip 11B 
are connected together with a wire 114. 
0278 FIG. 17B shows a state where the wiring layout and 
wiring process of the present invention have been applied to 
connect together the electrodes on the substrate 10 and 
semiconductor chips 11A and 11B shown in FIG. 17A. 
0279. In the illustrated embodiment, two wires are con 
nected to each of the electrodes 22A and 22B on the 
semiconductor chip 11A. 
0280. In this configuration a bump 31 is arranged both on 
the electrodes 22A and 22B of the semiconductor chip 11A, 
and another bump 31 is arranged on the electrode 23A of the 
semiconductor chip 11B. 
0281. A bump 31 is arranged on the electrode 22A of the 
semiconductor chip 11A, and another bump 31 is arranged 
on the electrode 23B of the semiconductor chip 11B. 
0282. One end of the wire 111 is allowed to have a 
ball-shaped portion B and connected to the electrode 21A on 
the substrate 10 by means of ball bonding, and the other end 
is connected to the bump 31 on the electrode 22A on the 
semiconductor chip 11A by means of Stitch bonding. 
0283. The characteristic feature of this Example is that 
there are provided three bumps 33 between the bump 32 and 
the stitch-bonding portion S of the wire 111 at the bump 31 
arranged on the electrode 22A. 
0284. One end of the wire 112 is allowed to have a 
ball-shaped portion B and connected to the electrode 23B on 
the semiconductor chip 11B by means of ball bonding, and 
the other end is connected to the bump 32 by means of stitch 
bonding. 
0285. One end of the wire 113 is allowed to have a 
ball-shaped portion B and connected to the electrode 21B on 
the substrate 10 by means of ball bonding, and the other end 
is connected to the bump 31 on the electrode 22B on the 
semiconductor chip 11A by means of Stitch bonding. 
0286 Furthermore, one end of the wire 114 is allowed to 
have a ball-shaped portion B and connected to the bump 31 
by means of ball bonding, which includes the stitch-bonding 
portion S of the wire 113 on the electrode 22B, and the other 
end of the wire 114 is connected to the bump 31 by means 
of stitch bonding, which is arranged on the electrode 23A on 
the semiconductor chip 11B. 
0287. As described above, in this Example, the semicon 
ductor chips 11A and 11B, each of which is to be connected 
to two wires, are respectively connected to the wires 111 and 
112 by means of so-called stitch bonding. In addition, three 
bumps 33 are provided between the bumps 31 and 32 at the 
electrode 22A. Thus, the bonding positions of the wires 111 
and 112 are separated by a long distance in the height 
direction (i.e., the direction in which the electrodes are 
stacked). 
0288. As a consequence, more reliable stitch bonding can 
be realized for the wire 112 without interfering with the wire 
111. 

0289. In addition, since the height of the stitch-bonding 
portion S of the wire 112 essentially increases at the elec 
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trode 22A of the semiconductor chip 11A, the wire 112 is 
prevented from contacting the edge of the semiconductor 
chip 11B. 
0290 Moreover, since the heights of the tops of loops 
formed by the wires 102 and 104 differ, it is possible to 
prevent a short-circuit at the intersection X shown in FIG. 
17A. 
0291. Accordingly, it is made possible to manufacture a 
semiconductor device with intersecting wires, thereby mak 
ing the semiconductor device Smaller in size. 
0292 Next, the order in which the wires shown in FIG. 
17B are connected to their corresponding electrodes will be 
described below. 
0293. A bump 31 is first arranged on each of the elec 
trodes 22A and 22B on the semiconductor chip 11A, and 
another bump 31 is also arranged on the electrode 23A of the 
semiconductor chip 11B. 
0294. After connecting one end of the wire 111 to the 
electrode 21A on the substrate 10 by means of ball bonding, 
the other end is connected to the bump 31 on the electrode 
22A on the semiconductor chip 11A by means of stitch 
bonding. 
0295 Subsequently, after connecting one end (leader) of 
the wire 113 to the electrode 21B on the substrate 10 by 
means of bail bonding, the other end (terminal) thereof is 
connected to the bump 31 on the electrode 22B on the 
semiconductor chip 11A by means of Stitch bonding. 
0296. Note that the wires 111 and 113 may be connected 
in reverse order. 
0297. A plurality of bumps 33 is then arranged on the 
stitch-bonding portion S of the wire 111 that has been 
connected to the bump 31 on the electrode 22A. Herein, 
three bumps 33 are arranged in a stacking manner. 
0298. A bump 32 is then arranged on the bump 33 that 
has been arranged on the bump 31 on the electrode 22A. 
0299. At this point, it is preferable that the height of the 
bump 32 be as great as or greater than that of the surface of 
the semiconductor chip 11B fixed to the semiconductor chip 
11A. 
0300. The number of the bumps 33 to be provided is 
selected so that the above-described relationship will be 
satisfied. It is not necessarily required to provide the bump 
33 in a case where the bump 32 reaches the upper surface of 
the semiconductor chip 11B in terms of height. 
0301 One end of the wire 112 is then connected to the 
electrode 23B on the semiconductor chip 11B by means of 
ball bonding, and the other end is connected to the bump 32 
on the electrode 22A by means of stitch bonding. 
0302 Since the wire 112 bonds to the electrode 22A at a 
higher position as a result of the provision of the bump 32 
(and bumps 33), the wire 112 is prevented from contacting 
the edge or the semiconductor chip 11B. 
0303 Subsequently, one end of the wire 114 is connected 

to the electrode 23B on the semiconductor chip 11A by 
means of ball bonding, and the other end is connected to the 
bump 31 on the electrode 23A by means of stitch bonding. 
0304. As a result, the wires 112 and 114 extend in 
different directions, forming wire loops whose tops are at 
different heights. For this reason, it is possible to prevent the 
wires 112 and 114 from contacting each other even at the 
intersection X shown in FIG. 17A. 
0305 That is, even when wires intersect one another 
upon connection of multiple electrodes that are closely 
spaced at different heights, selection of this wiring order will 
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result in different heights of the tops of wire loops to prevent 
one wire from contacting another. 
0306 By doing so, it is also possible to prevent a bonding 
capillary from contacting the wires and thus to achieve 
efficient manufacture of a semiconductor device. 
0307 If such a wiring procedure according to the present 
invention is not intended to be followed, it results in a higher 
likelihood of the occurrence of wire contact as shown in 
FIGS. 17C and 17D (presented for reference purpose only). 
(0308. The wiring layouts shown in FIG. 17C and 17B 
differ in the direction in which the wire 112 extends for 
bonding. 
0309 That is, one end of the wire 112 is connected to the 
bump 31 on the electrode 23B on the semiconductor chip 
11B by means of ball bonding, and the other end is con 
nected, without providing the bump 32 (and bumps 33), to 
the bump 31 by means of stitch bonding, which the bump 31 
includes the stitch-bonding portion S of the wire 111. 
0310. This undesirably causes the wire 112 to contact the 
edge of the semiconductor chip 11B. 
0311 Similarly, when the electrode 23A on the semicon 
ductor chip 11B and the bump 31 on the electrode 22B on 
the semiconductor chip 11A are connected together with the 
wire 114, the wire 114 contacts the edge of the semicon 
ductor chip 11B. 
0312. The wiring layouts shown in FIG. 17D and 17B 
differ in the directions in which the wires 112 and 114 extend 
for bonding. 
0313 That is, one end of the wire 112 is connected to the 
bump 31 by means of ball bonding, which includes the 
stitch-bonding portion S of the wire 111 on the electrode 22A 
on the semiconductor chip 11A, and the other end thereof is 
connected to the bump 31 on the electrode 23B on the 
semiconductor chip 11B by means of stitch bonding. 
0314. Similarly, one end of the wire 114 is connected to 
the bump 31 by means of ball bonding, which includes the 
stitch-bonding portion S of the wire 113 on the electrode 
22B on the semiconductor chip 11A, and the other end 
thereof is connected to the bump 31 on the electrode 23A on 
the semiconductor chip 11B by means of stitch bonding. 
0315. In such a wiring layout, the wires 112 and 114 
extend in the same direction and thus the resulting wire 
loops are identical in shape. 
0316. As a result, the wires 112 and 114 contact each 
other at the intersection X shown in FIG. 17A. 
0317 Note in the side views of FIGS. 17B to 17D that 
components that seem to overlap are denoted by symbols in 
parentheses. 
0318 According to the present invention, it is possible to 
Solve the conventional problems and to provide a small, 
high-performance semiconductor device in which contact 
between adjacent wires is prevented for increased flexibility 
in designing a wiring layout, and an efficient method for 
manufacturing the semiconductor device. 
0319. The semiconductor device of the present invention 

is a small, high-performance semiconductor device in which 
contact between adjacent wires is prevented for increased 
flexibility in designing a wiring layout. 
0320 According to the method of the present invention 
for manufacturing a semiconductor device, it is possible to 
achieve high-density wiring by preventing adjacent wires 
from contacting each other even when they intersect one 
another, and thus to manufacture a small, high-performance 
semiconductor device efficiently. 
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What is claimed is: 
1. A semiconductor device comprising: 
a Substrate having an electrode arranged on a surface 

thereof, and 
a first semiconductor element which has an electrode 

arranged on a Surface thereof and which is Supported by 
the substrate, 

wherein a first wire is connected through a first bump to 
at least one of the electrodes over the substrate and first 
semiconductor element, and a second wire is connected 
through a second bump to a bonding portion of the first 
wire. 

2. The semiconductor device according to claim 1, 
wherein the first wire is stitch-bonded to the first bump, and 
the second wire is stitch-bonded to the second bump. 

3. The semiconductor device according to claim 1, 
wherein at least one third bump is arranged between the first 
and second bumps. 

4. The semiconductor device according to claim 1, 
wherein a forth bump is arranged on a bonding portion of the 
second wire, and a third wire is connected to the fourth 
bump. 

5. The semiconductor device according to claim 1, further 
comprising: 

a second semiconductor element which has an electrode 
arranged on a Surface thereof and which is Supported by 
the first semiconductor element. 

6. The semiconductor device according to claim 5, 
wherein the electrodes arranged on the first and second 
semiconductor elements serve as power source terminals, 
and the electrodes are electrically connected to a third 
electrode with a fourth wire, the third electrode arranged 
near the center of the second semiconductor element. 

7. The semiconductor device according to claim 1, further 
comprising: 

a fifth wire which intersects with at least one of the first 
and second wires and which is arranged away from the 
first and second wires. 
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8. A semiconductor device comprising: 
a first semiconductor element which has an electrode 

arranged on a surface thereof, and 
a base which has an electrode arranged on a surface 

thereof and which is supported by the first semicon 
ductor element, 

wherein a first wire is connected through a first bump to 
at least one of the electrodes arranged on the base and 
first semiconductor element, and a second wire is 
connected through a second bump to a bonding portion 
of the first wire. 

9. The semiconductor device according to claim 8. 
wherein a second semiconductor element is arranged on at 
least one of the first semiconductor element and the base. 

10. A method for manufacturing a semiconductor device, 
comprising: 

providing a semiconductor element over a substrate, the 
semiconductor element having an electrode arranged 
on a surface thereof, the Substrate having an electrode 
arranged on a surface thereof; 

connecting, through a first bump, a first wire to at least 
one of the electrodes arranged on the Substrate and 
semiconductor element; and 

connecting, through a second bump, a second wire to a 
bonding portion of the first wire. 

11. The method for manufacturing a semiconductor 
device according to claim 10, wherein the first wire is 
stitch-bonded to the first bump, and the second wire is 
stitch-bonded to the second bump. 

12. The method for manufacturing a semiconductor 
device according to claim 10, wherein the formation of the 
first bump is conducted by mews of ball bonding in which 
load is applied and ultrasonic vibration is applied in a 
direction Substantially perpendicular to the load application 
direction, and the formation of the second bump is con 
ducted by means of ball bonding in which load is applied. 
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