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(57) ABSTRACT 

An electronic component includes a plurality of first elec 
trode pads arranged on a first Substrate, a plurality of second 
electrode pads arranged at positions corresponding to the first 
electrode pads on a second Substrate and a plurality of solder 
bumps which join together the first electrode pads and the 
second electrode pads. Here, the first substrate is located over 
the second substrate so that the first electrode pads and the 
second electrode pads are at positions which are shifted from 
opposite positions where the first electrode pads opposite to 
the second electrode pads, and at least a part of the Solder 
bumps are solidified into hourglass-shaped. 
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Fig.3A 
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SOLDER BUMP, ELECTRONIC COMPONENT 
AND METHOD FOR MANUFACTURING THE 

ELECTRONIC COMPONENT 

INCORPORATION BY REFERENCE 

0001. This application is based upon and claims the ben 
efit of priority from Japanese Patent Application No.JP 2008 
065926, filed on Mar. 14, 2008, the disclosure of which is 
incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Technical Field 
0003. The present invention relates to a plurality of solder 
bumps each of which joins electrodes together, an electronic 
component including the plurality of solder bumps and a 
method for manufacturing the electronic component. In par 
ticular, the present invention relates to an electronic compo 
nent in which a chip or the like is installed by using offlip chip 
or BGA (Ball Grid Array), and a method for manufacturing 
the electronic component. 
0004 2. Background Art 
0005. As an electronic component, there is a semiconduc 
tor component including a Substrate on which an LSI chip is 
mounted. FIG. 13A is a plan view of a general semiconductor 
component and FIG. 13B is a side view of the general semi 
conductor component. In FIG. 13A and FIG. 13B, a semicon 
ductor component 100 has a structure that an LSI (Large 
Scale Integrated circuit) chip 102 having a plurality of elec 
trode pads 101 is mounted over a resin substrate 104 having a 
plurality of electrode pads 103. In FIG. 13B, each of the 
electrode pads 101 and each of the electrode pads 103 are 
joined together via one of solder bumps 105. 
0006 When the LSI chip 102 oran apparatus including the 
semiconductor component 100 is heated, the LSI chip 102 
and the resin substrate 104 expand. Since linear expansion 
coefficient of the resin substrate 104 is generally smaller than 
that of the LSI chip 102, thermal stress is generated at a 
joining area of the solder bump 105. Then, exfoliation of the 
joining area and destruction of the solder bump 105 occur in 
SOC CaSCS. 

0007. A related art 1 (Japanese Patent Application Laid 
Open No. 1998-223693) and a related art 2 (Japanese Patent 
Application Laid-Open No. 2005-340674) disclose a tech 
nology which suppresses exfoliation of the joining area and 
destruction of the solder bump due to the thermal stress. 
0008. The related art 1 discloses a technology that an LSI 
chip is arranged over a resin Substrate, and the LSI chip is 
lifted from the resin substrate during a heating process. When 
the LSI chip is lifted while solder bumps are melting, the 
solder bumps are stretched and become into hourglass 
shaped. Here, a contact angle between a peripheral Surface of 
a solder bump and an electrode pad at the joining area (here 
inafter, referred simply to as contact angle of joining area) of 
the hourglass-shaped solder bump is Smaller than that of an 
usual solder bump. When the contact angle of joining area 
becomes small, the thermal stress which is applied to the 
joining area is reduced. Accordingly, it is possible to suppress 
exfoliation of the joining area and destruction of the Solder 
bump. 
0009 Meanwhile, the related art 2 discloses a technology 
that four electrode pads of a LSI chip which are the nearest to 
corners of the LSI chip are arranged at positions which come 
off from a aligning position of others on the LSI chip, and all 
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of electrode pads of a resin Substrate are arranged at aligning 
positions on the resin Substrate. Accordingly, four Solder 
bumps which are the nearest to corners of an LSI chip slant 
toward nearby one of the four electrode pads of the LSI chip 
and solidify into hourglass-shape. When the LSI chip expands 
larger than the resin Substrate during a heating process, the 
hourglass-shape solder bumps become into upright state. 
Accordingly, it is possible to Suppress exfoliation of the join 
ing area and destruction of the solder bump. 

SUMMARY 

0010. An exemplary object of the present invention is to 
provide a solder bump, an electronic component and a method 
for manufacturing the electronic component, which can Sup 
press exfoliation of a joining area and destruction of the 
solder bump due to a thermal stress. Moreover, another exem 
plary object of the present invention is to provide a solder 
bump which joins together electrode pads, an electronic com 
ponent including the solder bumps and a method for manu 
facturing the electronic component, which require neither a 
complicate process for manufacturing electrode pads nor a 
precise lifting apparatus. 
0011 A plurality of solder bumps according for an exem 
plary object of the invention join together first electrode pads 
and second electrode pads at positions which are shifted from 
opposite positions where the first electrode pads opposite to 
the second electrode pads. Here, at least a part of the solder 
bumps are solidified into hourglass-shaped. 
0012. An electronic component according for an exem 
plary object of the invention includes a plurality of first elec 
trode pads arranged on a first Substrate, a plurality of second 
electrode pads arranged at positions corresponding to the first 
electrode pads on a second Substrate and a plurality of solder 
bumps which join together the first electrode pads and the 
second electrode pads. Here, the first substrate is located over 
the second substrate so that the first electrode pads and the 
second electrode pads are at positions which are shifted from 
opposite positions where the first electrode pads opposite to 
the second electrode pads, and at least a part of the Solder 
bumps are solidified into hourglass-shaped. 
0013. A method for manufacturing an electronic compo 
nent according for an exemplary object of the invention 
includes arranging a plurality of first electrode pads and a 
plurality of second electrode pads on a first Substrate and a 
second Substrate respectively so that positions of the second 
electrode pads correspond to those of the first electrode pads, 
forming a plurality of solder bumps on the second electrode 
pads respectively, putting the first Substrate over the second 
substrate so that the first electrode pads are respectively 
opposed to the second electrode pads via the solder bumps, 
shifting the first substrate or said second substrate in parallel 
to the second substrate while the solder bumps are melting so 
that the solder bumps are stretched in a slant direction to cause 
the solder bumps to be solidified into hourglass-shaped. 
0014. A method for manufacturing an electronic compo 
nent according for an exemplary object of the invention 
includes arranging a plurality of first electrode pads and a 
plurality of second electrode pads on a first Substrate and a 
second Substrate respectively so that positions of the second 
electrode pads correspond to those of the first electrode pads, 
forming a plurality of solder bumps on the second electrode 
pads respectively, putting the first Substrate over the second 
substrate via the solder bumps so that each of the first elec 
trode pads and each of the second electrode pads are at posi 
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tions which are shifted from their opposite positions to cause 
the solder bumps to be solidified into hourglass-shaped by 
heating. 

BRIEF DESCRIPTION OF THE DRAWINGS 

00.15 Exemplary features and advantages of the present 
invention will become apparent from the following detailed 
description when taken with the accompanying drawings in 
which: 
0016 FIG. 1 is a side view of a solder bump of a first 
exemplary embodiment according to the present invention; 
0017 FIG. 2A is a plan view of an electronic component of 
a second exemplary embodiment; 
0.018 FIG. 2B is a transverse cross-sectional view of the 
electronic component of the second exemplary embodiment; 
0019 FIG. 3A is a plan view showing a method for manu 
facturing the electronic component of the second exemplary 
embodiment; 
0020 FIG. 3B is a transverse cross-sectional view show 
ing the method for manufacturing the electronic component 
of the second exemplary embodiment; 
0021 FIG. 4A is a plan view showing the method for 
manufacturing the electronic component of the second exem 
plary embodiment; 
0022 FIG. 4B is a transverse cross-sectional view show 
ing the method for manufacturing the electronic component 
of the second exemplary embodiment; 
0023 FIG. 5A is a plan view showing the method for 
manufacturing the electronic component of the second exem 
plary embodiment; 
0024 FIG. 5B is a transverse cross-sectional view show 
ing the method for manufacturing the electronic component 
of the second exemplary embodiment; 
0025 FIG. 6 is a perspective view showing a simulation 
result on thermal stress of a solder bump in the second exem 
plary embodiment; 
0026 FIG. 7 is a perspective view showing a simulation 
result on thermal stress of a solder bump of an example to be 
compared; 
0027 FIG. 8 is a perspective view showing a simulation 
result on thermal stress of a solder bump of an example to be 
compared; 
0028 FIG.9A is a top view of a resin substrate 14 in a third 
exemplary embodiment; 
0029 FIG.9B is a perspective view of a top surface of an 
LSI chip 12 in the third exemplary embodiment; 
0030 FIG. 10A is a plan view showing a method for 
manufacturing an electronic component of the third exem 
plary embodiment; 
0031 FIG. 10B is a plan view showing the method of 
manufacturing the electronic component of the third exem 
plary embodiment; 
0032 FIG. 10C is a transverse cross-sectional view of the 
electronic component of the third exemplary embodiment; 
0033 FIG. 11A is a plan view showing a method of manu 
facturing an electronic component of a fourth exemplary 
embodiment; 
0034 FIG. 11B is a transverse cross-sectional view of the 
electronic component of the fourth exemplary embodiment; 
0035 FIG. 12A is a plan view of an electronic component 
of a fifth exemplary embodiment; 
0.036 FIG.12B is a transverse cross-sectional view of the 
electronic component of the fifth exemplary embodiment; 
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0037 FIG. 13A is a plan view of a general semiconductor 
component; and 
0038 FIG. 13B is a side view of the general semiconduc 
tor component. 

EXEMPLARY EMBODIMENT 

0039 Exemplary embodiments of the present invention 
will now be described in detail in accordance with the accom 
panying drawings. 

First Exemplary Embodiment 

0040. A solder bump of a first exemplary embodiment 
according to the present invention will be described with FIG. 
1. In FIG. 1, two of first electrode pads 3 and two of second 
electrode pads 5 are arranged on a first Substrate 2 and a 
second Substrate 4 respectively so that they are at positions 
which are shifted parallel to the second substrate 4 from 
opposite positions where the first electrode pads 3 opposite to 
the second electrode pads 5. Here, at least a part of plural 
solder bumps 1 each of which joins one of the first electrode 
pads 3 and one of the second electrode pads 5 are solidified 
into hourglass-shaped. In FIG. 1, two solder bumps 1 are 
hourglass-shaped. 
0041. The solder bumps 1 shown in FIG. 1 can be manu 
factured, for example, as described in the following. That is, 
creamy solder is Supplied on each of the second electrode 
pads 5 which are formed on the second substrate 4 with the 
screen printing technology. Then, the first Substrate 2 is put 
over the second substrate 4 so that the first electrode pads 3 are 
opposed to the second electrode pads 5 each other via the 
solder and the solders start to be heated in this state. Then, the 
first substrate 2 and the second substrate 4 are relatively 
shifted in horizontal direction while the solders are melting, 
and the solders are stretched in a slant direction because the 
first electrode pads 3 and the second electrode pads 5 are 
shifted. Moreover, the solders are cooled in this shifted State 
and are solidified into hourglass-shaped as Solder bumps 1. 
0042. Here, a contact angle of joining area of the hour 
glass-shaped solder bump 1 is Smaller than that of usual 
solder bump. Accordingly, stress which is applied to the join 
ing area of the hourglass-shaped solder bump 1 is reduced and 
it is consequently possible to suppress exfoliation of the join 
ing area and destruction of the bump 1. Moreover, a precise 
lifting apparatus is unnecessary on manufacturing the hour 
glass-shaped solder bump 1 of this embodiment of the present 
invention. 

0043. Here, the smaller the contact angle of joining area of 
the solder bump 1 becomes, the less stress which is applied to 
the solder bump 1 becomes, that is, the larger an amount of 
deformation of the solder bump 1 by shifting becomes, the 
less stress becomes. However, when an amount of deforma 
tion of the solder bump 1 is too large, a possibility that the 
solder bump 1 is torn offbecomes high. So, it is desirable that 
a shifting length between the first substrate 2 and the second 
substrate 4 is set to be shorter than diameters each of the 
electrode pad 11 and the electrode pad 13. In this embodi 
ment, the shifting length is set to be nearly as long as a 
diameter each of the first electrode pad 3 and the second 
electrode pad 5. Accordingly, it is possible to maximally 
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reduce the stress which is applied to the joining area of the 
solder bump 1 in a range where the solder bump 1 is not torn 
off. 

Second Exemplary Embodiment 
0044 An electronic component of a second exemplary 
embodiment according to the present invention will be 
described with FIG. 2A and FIG. 2B. FIG. 2A is a plan view 
of an electronic component 10 of this embodiment. FIG. 2B is 
a transverse cross-sectional view which is taken along a line 
X-X" of the electronic component 10 shown in FIG. 2A. In 
FIG. 2A and FIG. 2B, the electronic component 10 includes 
an LSI chip 12 which has a plurality of electrode pads 11, a 
resin substrate 14 which has a plurality of electrode pads 13, 
and a plurality of solder bumps 15 each of which joins one of 
the electrode pads 11 and one of the electrode pads 13. Here, 
the LSI chip 12 is corresponding to the first substrate and the 
resin Substrate 14 is corresponding to the second Substrate. 
Moreover, the electrode pad 11 is corresponding to the first 
electrode pad and the electrode pad 13 is corresponding to the 
second electrode pad. 
0045. In FIG. 2A, a plurality of electrode pads 11 is 
formed on the LSI chip 12 in an aligned State, and a plurality 
of electrode pads 13 is formed on the resin substrate 14 so that 
positions of electrode pads 13 correspond to those of the 
electrode pads 11 of the LSI chip 12 each other. 
0046. The LSI chip 12 is made of, for example, silicon and 
the resin substrate 14 is made of general synthetic resin. The 
electrode pad 11 and the electrode pad 13 are made of con 
ductive metal such as copper. Surfaces of the electrode pad 11 
and the electrode pad 13 are coated with a film which has 
solder wettability and which is made of, for example, gold or 
solder alloy. The solder bump 15 is made of general lead-free 
solder. 
0047. In FIG. 2A, the electrode pads 11 are not opposed to 
the electrode pads 13 completely. Each of the electrode pads 
11 and each of the electrode pads 13 are at positions which 
rotate centering on “O'” shown in FIG. 2A from their opposite 
positions. Here, the center O is a center of the LSI chip 12 or 
the resin substrate 14. In FIG. 2A and FIG. 2B, the electrode 
pad 11 and the electrode pad 13 are described more exagger 
atedly than other part in order to make it easy to understand. 
0048 Next, a method for manufacturing the electronic 
component 10 of this embodiment will be described with 
FIG. 3A to FIG.5B. FIG. 3A, FIG. 4A and FIG.5A are plan 
views of the electronic component 10 in each of manufactur 
ing processes. FIG. 3B, FIG. 4B and FIG. 5B are transverse 
cross-sectional view of the electronic component 10 in each 
of manufacturing processes. 
0049. In FIG. 3A, the LSI chip 12 and the resin substrate 
14 are formed in a shape of square. A plurality of electrode 
pads 13 are arranged on a mounting Surface of the resin 
Substrate 14 in an aligned State, and a plural of electrode pads 
11 are arranged on a mounting Surface of LSI chip 12 so that 
positions of electrode pads 11 correspond to those of the 
electrode pads 13. 
0050. When the electronic component 10 is manufactured 
with the above-mentioned resin substrate 14 and the LSI chip 
12, at first, creamy solder is supplied on each of the electrode 
pads 13 of the resin substrate 14 with the screen printing 
technique and the solder bumps 15 are formed. The LSI chip 
12 is put over the resin substrate 14 so that the electrode pads 
11 are opposed to the electrode pads 13 respectively via the 
solder bumps 15 respectively. 
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0051. Next, as shown in FIG. 4A and FIG. 4B, a vacuum 
suction tool 17 is set on a top surface of the LSI chip 12 so that 
the center of the vacuum suction tool 17 corresponds to the 
center of the LSI chip 12. Then, the LSI chip 12 and the resin 
substrate 14 start to be heated in this state. 
0052 While the solder bumps 15 are melting, the LSI chip 
12 rotates the angle 0 in parallel to the resin substrate 14 
centering on “O'” with the vacuum suction tool 17 as shown in 
FIG. 5A. Then, the solder bumps 15 are stretched in a slant 
direction as shown in FIG. 5B. The solder bumps 15 are 
cooled in this state and are solidified, so the electronic com 
ponent 10 including the hourglass-shaped solder bumps 15 is 
manufactured. 
0053. In the above-mentioned manufacturing method of 
the electronic component 10, a precise lifting apparatus is 
unnecessary. The electrode pads 11 and the electrode pads 13 
can be formed with the same method since positions of the 
electrode pads 13 correspond to those of the electrode pads 
11. Accordingly, a complicate process for manufacturing the 
electrode pad is unnecessary. 
0054 Moreover, in the electronic component 10, the con 
tactangle ofjoining area of the hourglass-shaped solder bump 
15 is smaller than that of an usual solder bump. Accordingly, 
stress which is applied to the joining area is reduced and it is 
consequently possible to Suppress exfoliation of the joining 
area and destruction of the solder bumps 15. 
0055. Here, since surface area of the resin substrate 14 is 
larger than that of the LSI chip 12, the LSI chip 12 rotates 
centering on “O'” which is a center of the resin substrate 14. 
The larger a distance from the “O'” to the solder bump 15 is, 
the longer a shifting length between the electrode pads 11 and 
the electrode pads 13 which are joined by the solder bump 15 
is, that is, the bigger an amount of deformation of the Solder 
bump 15 becomes. On the other hand, in general, the stress 
which is applied to the joining area of the solder bump 15 
grows in proportion to the distance from the center of a 
Substrate. Accordingly, in this embodiment, it is possible for 
the electronic component 10 to reduce effectively the stress 
on the basis of the stress distribution. 
0056. However, when the shifting length between the elec 
trode pads 11 and the electrode pads 13 is too large, a possi 
bility that the solder bump 15 is torn off becomes high. It is 
desirable that the shifting length between the electrode pads 
11 and the electrode pads 13 which are arranged at the farthest 
position from the center O is shorter than a diameter each of 
the electrode pad 11 and the electrode pad 13. Then, the 
rotation angle 0 is expressed as 

where r is a distance from the center O to one of the solder 
bumps 15 which is farthest from the center O. and d is a 
diameter of the electrode pads 11 and the electrode pads 13. In 
this case, it is possible to maximally reduce the stress which 
is applied to the joining area of the solder bump 15 in a range 
where the solder bumps 15 are not torn off. 
0057 Here, in this embodiment, while the electrode pads 
11 and 13 are arranged in a form of array type as shown in 
FIG. 2A, these may be arranged in a form of peripheral type. 
While number of the electrode pads 11 and the electrode pads 
13 are “36” respectively, the number is not limited to “36”. 
Furthermore, while a two-layered structure including the LSI 
chip 12 and the resin substrate 14 is applied to the electronic 
component 10, a structure of multiple layers including more 
than three layers may be applied. 
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0058. Instead of the LSI chip 12A, substrate or the like on 
which other semiconductor chips or many electronic compo 
nents are mounted can be applied as the first Substrate. Instead 
of the resin Substrate 14, a ceramics Substrate, a glass Sub 
strate or a semiconductor chip can be applied as the second 
substrate. Furthermore, shape of top surface of the LSI chip 
12 and the resin substrate 14 is not limited to a square, but it 
may be formed to, for example, a polygon, a circle or an 
ellipse. 
0059 Next, a simulation result on thermal stresses of sol 
der bumps will be described. FIG. 6 shows a simulation result 
of thermal stresses applied to the solder bumps 15 of the 
electronic component 10 of this embodiment. FIG. 7 shows a 
simulation result of thermal stresses applied to solder bumps 
of an usual electronic component. FIG. 8 shows a simulation 
result of thermal stresses applied to solder bumps of an elec 
tronic component all of whose solder bumps are formed to 
hourglass-shaped. 
0060 All of them are the simulation results under that an 
electronic component including an LSI chip and a resin Sub 
strate which are joined together by the solder bumps whose 
number is “12 times “12, that is, “144', is heated. In FIG. 6 
to FIG. 8, stress values which are applied to solder bumps 
arranged at four corners are indicated near the solder bump in 
the figure respectively. The stress values are largest since the 
solder bumps arranged at the four corners are farthest from 
center of the LSI chip. Here, a scale coefficient in FIG. 6 to 
FIG. 8 means magnification for expressing an amount of 
deformation of the solder bump more exaggeratedly than 
actual deformation. In FIG. 6 to FIG. 8, the scale coefficients 
are set so that maximum amount of deformation of the Solder 
bump may be corresponding to 10% of the longest length of 
the analysis model. 
0061. In FIG. 6, the maximum stress value of the solder 
bump is 2384MPa) of the electronic component 10 of this 
embodiment. In FIG. 7, it is 3186 MPa of the usual elec 
tronic component. In FIG. 8, it is 1657 MPa) of the electronic 
component all of whose solder bumps are formed to hour 
glass-shaped. According, the electronic component 10 of this 
embodiment can reduce by 25% the maximum thermal stress 
which is applied to the solder bump compared with that of the 
usual electronic component, though it can reduce less than 
that of the electronic component all of whose solder bumps 
are hourglass-shaped. 

Third Exemplary Embodiment 

0062. A third exemplary embodiment of the present inven 
tion will be described in the following. FIG. 9A shows a top 
view of a resin substrate of an electronic component and FIG. 
9B shows a top view of an LSI chip of this embodiment. In 
FIG. 9A, an area on which an LSI chip 12B is mounted is 
indicated by a dotted line. 
0063. In FIG. 9A, a plurality of electrode pads 13B is 
arranged on the resin Substrate 14B in an aligned State along 
a line 141 which is at angle 0 with a line 142 parallel to an 
outer edge 140 of the resin substrate 14B. Here, similarly to 
the second embodiment of the present invention, the angle 0 
is expressed as 

0=tan-1 (d/r) 

where r is distance from center O to solder bump which is the 
farthest from the center O, and d is diameter of the electrode 
pad. In FIG.9B, a plurality of electrode pads 11B is arranged 
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on the LSI chip 12B in an aligned state along a line which is 
parallel to an outer edge of the LSI chip 12B. 
0064. When an electronic component 10B of this embodi 
ment is manufactured with the resin substrate 14B and the LSI 
chip 12B, at first, creamy solder is supplied on each of the 
electrode pads 13B of the resin substrate 14B. Then, the LSI 
chip 12B is put over the resin substrate 14B so that the 
electrode pads 11 are opposed to the electrode pads 13B 
respectively via the solders. FIG. 10A shows a state that the 
LSI chip 12B is put over the resin substrate 14B. 
0065. The solders are heated in this state. While the sol 
ders are melting, the LSI chip 12B rotates the angle 0 center 
ing on the center of the resin substrate 14B with a vacuum 
suction tool or the like. As shown in FIG. 10B, when the LSI 
chip 12B and the resin substrate 14B rotate the angle 0 rela 
tively, each side of the resin substrate 14B and each side of the 
LSI chip 12B become parallel. Moreover, the solders are 
stretched in a slant direction as shown in FIG. 10c. 
0066. The solders are cooled in this state and are solidified 
as the solder bumps 15B, so the electronic component 10B 
including the hourglass-shaped solder bumps 15B in which 
each side of the resin substrate 14B and each side of the LSI 
chip 128 become parallel is manufactured. 
0067. In the above-mentioned manufacturing method of 
the electronic component 10B, a precise lifting apparatus is 
unnecessary. While it is necessary that the electrode pads 13B 
are arranged along a line which is at the angle 0 with the outer 
edge of the resin substrate 14B, the electrode pads 11B and 
the electrode pads 13B can be formed with the same method 
since positions of the electrode pads 13B correspond to those 
of the electrode pads 11B. Accordingly, a complicate process 
for manufacturing the electrode pad is unnecessary. 
0068. In the electronic component 10C of this embodi 
ment, a contact angle of joining area of the hourglass-shaped 
solder bump 15B is smaller than that of usual solder bump. 
Accordingly, stress which is applied to the joining area of the 
hourglass-shaped solder bump 15B is reduced and it is con 
sequently possible to suppress exfoliation of the joining area 
and destruction of the solder bump 15B. 
0069. Moreover, in this embodiment, the shifting length 
between the electrode pads 11B and the electrode pads 13B 
which are arranged at the farthest position from the center O 
is set to be nearly as long as diameters of the electrode pad 
11B and the electrode pad 13B. Accordingly, it is possible to 
maximally reduce the stress which is applied to the joining 
area of the solder bump 15B in a range where the solder 
bumps 158 are not torn off. 

Fourth Exemplary Embodiment 
0070 A fourth exemplary embodiment of the present 
invention will be described in the following. FIG. 11A is a 
plan view of an electronic component 10C and FIG. 11B is a 
side view thereof. In FIG.11A, the electronic component 10C 
includes an LSI chip 12C which has a plurality of electrode 
pads 11C, a resin substrate 14C which has a plurality of 
electrode pads 13C, and a plurality of solder bumps 15C each 
of which joins one of the electrode pads 11C and one of the 
electrode pads 13C. 
(0071. In FIG. 11A and FIG. 11B, the electrode pads 11C 
and the electrode pads 13C are arranged at positions which 
are slid parallel to the resin substrate 14C in one direction 
from their opposite positions. 
0072. When the electronic component 10C is manufac 
tured, at first, creamy solder is Supplied on each of the elec 
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trode pads 13C of the resin substrate 14C. The LSI chip 12C 
is put over the resin substrate 14C so that the electrode pads 
11C are opposed to the electrode pads 13C respectively via 
the solders. 
0073. In this state, the LSI chip 12C and the resin substrate 
14C start to be heated. While the solders are melting, the LSI 
chip 12C is slid in one direction parallel to the resin substrate 
14C. Here, this slid of the LSI chip 12C can be carried out by 
using a vacuum Suction tool or by Slanting the resin Substrate 
14C. Then, the solders are stretched in a slant direction shown 
in FIG. 11B. The solders are cooled in this state and are 
solidified as the solder bumps 15C, so the electronic compo 
nent 10C including the hourglass-shaped solder bumps 15C is 
manufactured. 
0074. In the above-mentioned manufacturing method of 
the electronic component 10C, a precise lifting apparatus is 
unnecessary. The electrode pads 11C and the electrode pads 
13C can be formed with the same method since positions of 
the electrode pads 13C correspond to those of the electrode 
pads 11C. Accordingly, a complicate process for manufactur 
ing the electrode pad is unnecessary. 
0075 Moreover, since only sliding the LSI chip 12C is 
carried out to deform the solder bumps 15C, it is very easy to 
manufacture the electronic component 10C. 
0076. In the electronic component 10C, a contact angle of 
joining area of the hourglass-shaped solder bump 15C is 
Smaller than that of an usual solder bump. Accordingly, stress 
which is applied to the joining area is reduced and it is con 
sequently possible to Suppress exfoliation of the joining area 
and destruction of the solder bump 15C. 
0077. Here, in this embodiment, the LSI chip 12C is slid 
by distance L in a direction which is indicated by an arrow Z 
in FIG. 1A. It is desirable that the distance L, that is, sliding 
length between opposite the electrode pads is shorter than 
diameters of the electrode pad 11 and the electrode pad 13. 
When the distance L is nearly as long as diameters of the 
electrode pads 11C and the electrode pads 13C, it is possible 
to maximally reduce the stress which is applied to the joining 
area of the solder bump 15C in a range where the solder 
bumps 15C are not torn off. 
0078. In this embodiment, the LSI chip 12C is slid in one 
direction parallel to any side of the resin substrate 14C, how 
ever, the LSI chip 12C can be slid, for example, in a diagonal 
direction of the resin substrate 14C. 

Fifth Fourth Exemplary Embodiment 
0079 A fifth exemplary embodiment of the present inven 
tion will be described in the following. FIG. 12A is a plan 
view of an electronic component 10D of this embodiment. 
FIG. 12B is a transverse cross-sectional view which is taken 
along a line Y-Y" of the electronic component 10D shown in 
FIG. 12A. FIG. 12A and FIG. 12B are almost the same as 
FIG.2A and FIG. 2B described in the second embodiment of 
the present invention. That is, each of electrode pads 11D of 
an LSI chip 12D and each of electrode pads 13D of a resin 
substrate 14D are at positions which relatively rotate center 
ing on “O'” from their opposite positions in FIG. 12A. 
0080. But manufacturing method of the electronic compo 
nent 10D of this embodiment is different from that of the 
electronic component 10 of the second embodiment. In the 
second embodiment, the LSI chip 12 is put over the resin 
substrate 14 so that the electrode pads 11 of the LSI chip 12 
are opposed to the electrode pads 13 of a resin substrate 14 
respectively via the solders. Then, while the solders are melt 
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ing, the LSI chip 12 rotates the angle 0 in parallel to the resin 
substrate 14 centering on “O’. When the solders are cooled in 
this rotated State and Solidify into hourglass-shaped, the elec 
tronic component 10 including the hourglass-shaped solder 
bumps 15 of the second embodiment is manufactured. 
I0081. In contrast, in the electronic component 10D of this 
embodiment, the LSI chip 12D with the electrode pads 11D is 
put over the resin substrate 14D with the electrode pad 13D so 
that each of each of the electrode pads 11D and each of the 
electrode pads 13D are at positions which relatively shifted 
from their opposite positions. In particular, each of the elec 
trode pads 11D and each of the electrode pads 13D are at 
positions which are relatively rotated at the angle 0 centering 
on “O'” shown in FIG. 12A from their opposite positions. 
Then, the solders start to be heated in the above state and the 
solders are melting, and each of the Solders slants toward 
nearby electrode pad 11D. Therefore, there is no rotating 
operation of the LSI chip 12D during the heating process. 
Afterward, the solders are cooled and solidify into hourglass 
shaped as the solder bumps 15D. Then, the electronic com 
ponent 10D including the hourglass-shaped solder bumps 
15D is manufactured. 

I0082 In the above-mentioned manufacturing method of 
the electronic component 10D, neither a precise lifting appa 
ratus nor a complicate process for manufacturing the elec 
trode pad is unnecessary. 
I0083. In the electronic component 10D, a contactangle of 
joining area of the hourglass-shaped solder bump 15D is 
Smaller than that of an usual solder bump. Accordingly, stress 
which is applied to the joining area is reduced and it is con 
sequently possible to suppress exfoliation of the joining area 
and destruction of the solder bump 15D. 
I0084. While the present invention has been described with 
above-mentioned embodiments, the present invention is not 
limited to each of above-mentioned embodiments. The 
present invention can include various modifications which a 
person skilled in the art can understand with regard to con 
figuration and detail of the present invention. Moreover, the 
present invention can include an appropriate combination of 
parts or wholes of above-mentioned embodiments of the 
present invention. 
I0085. In the electronic component 10, 10B, 10C and 10D 
according to the above mentioned exemplary embodiments, 
the maximum length of the shifting between the first elec 
trode pad 11, 11B, 11C and 11D and the second electrode pad 
13, 13B, 13C and 13D which are corresponding is shorter 
than a diameter each of the first electrode pad 11, 11B, 11C 
and 11D and the second electrode pad 13, 13B, 13C and 13D. 
I0086. In the electronic component 10, 10B and 10D 
according to the above mentioned exemplary embodiments, 
the first electrode pads 11, 11B and 11D and the second 
electrode pads 13, 13B and 13D are at positions which are 
rotated parallel to the second substrate 14, 14B and 14D 
centering on a center of the first or second substrate from the 
opposite positions. 
I0087. In the electronic component 10C according to the 
above mentioned exemplary embodiments, the first electrode 
pads 11C and the second electrode pads 13C are at positions 
which are slid in one direction parallel to the second substrate 
14C from the opposite positions. 
I0088. In the electronic component 10, 10B, 10C and 10D 
according to the above mentioned exemplary embodiments, 
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the first substrate 12, 12B, 12C and 12D is a semiconductor 
chip and the second substrate 14, 14B, 14C and 14D is a resin 
substrate. 

0089. In the method for manufacturing the electronic com 
ponent 10, 10B and 10C according to the above mentioned 
exemplary embodiments, the maximum length of the shifting 
between the first electrode pad 11, 11B and 11C and the 
second electrode pad 13, 13B and 13C which are correspond 
ing is shorter thana diameter each of the first electrode pad 11, 
11B and 11C and the second electrode pad 13, 13B and 13C. 
0090. In the method for manufacturing the electronic com 
ponent 10, 10B according to the above mentioned exemplary 
embodiments, the first substrate 12, 12B or the second sub 
strate 14, 14B is shifted so that the first substrate 12, 12B 
rotates predetermined angle centering on center of the first or 
second Substrate from the opposite positions. 
0091. In the method for manufacturing the electronic com 
ponent 10C according to the above mentioned exemplary 
embodiments, the first substrate 12C or the second substrate 
14C is shifted by sliding in one direction. 
0092. In the method for manufacturing the electronic com 
ponent 10D according to the above mentioned exemplary 
embodiments, the maximum length of the shifting between 
the first electrode pad 11D and the second electrode pad 13D 
which are corresponding is shorter than a diameter each of the 
first electrode pad 11D and the second electrode pad 13D. 
0093. Here, when the related technology which is 
described in the background art is applied to an electronic 
component which suppresses exfoliation of the joining area 
and destruction of the solder bump due to the thermal stress, 
the related technology has a following problem. That is, 
according to the related art 1, the LSI chip is lifted from the 
resin substrate when the solder bump melts. A precise lifting 
apparatus is needed for lifting the LSI chip. 
0094 Moreover, according to the related art 2, a complex 
process is necessary to manufacture the electrode pads, 
because it is necessary for the electrode pads at the four 
corners of the LSI chip to be formed in a different manufac 
turing process from that of others. 
0095. On the other hand, when the electronic component 
of the present invention is applied to an electronic component 
which Suppresses exfoliation of the joining area and destruc 
tion of the solder bump due to the thermal stress, following 
advantages are made. That is, in the electronic component of 
the present invention, a first Substrate is put over a second 
substrate so that each of first electrode pads and each of 
second electrode pads are at positions which are shifted from 
their opposite positions and at least a part of solder bumps are 
Solidified into hourglass-shaped. 
0096. Accordingly, neither a complicate process for 
manufacturing the electrode pads nor a precise lifting appa 
ratus is necessary on manufacturing the electronic component 
of the present invention. 
0097 While the invention has been particularly shown and 
described with reference to exemplary embodiments thereof, 
the invention is not limited to these embodiments. It will be 
understood by those of ordinary skill in the art that various 
changes in form and details may be made therein without 
departing from the spirit and scope of the present invention as 
defined by the claims. 
0098. Further, it is the inventor's intention to retain all 
equivalents of the claimed invention even if the claims are 
amended during prosecution. 
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What is claimed is: 
1. A plurality of solder bumps which join together first 

electrode pads and second electrode pads at positions, which 
are shifted from opposite positions where said first electrode 
pads opposite to said second electrode pads, wherein 

at least a part of said solder bumps are solidified into 
hourglass-shaped. 

2. An electronic component, comprising: 
a plurality of first electrode pads arranged on a first Sub 

Strate; 
a plurality of second electrode pads arranged at positions 

corresponding to said first electrode pads on a second 
Substrate; and 

a plurality of solder bumps which join together said first 
electrode pads and said second electrode pads, wherein 

said first Substrate is located over said second Substrate so 
that said first electrode pads and said second electrode 
pads are at positions which are shifted from opposite 
positions where said first electrode pads opposite to said 
second electrode pads, and at least a part of said solder 
bumps are solidified into hourglass-shaped. 

3. The electronic component according to claim 2, wherein 
the maximum length of said shifting between said first 

electrode pad and said second electrode pad which are 
corresponding is shorter than a diameter each of said 
first electrode pad and said second electrode pad. 

4. The electronic component according to claim 2, wherein 
said first electrode pads and said second electrode pads are 

at positions which are rotated parallel to said second 
Substrate centering on a center of said first or second 
Substrate from said opposite positions. 

5. The electronic component according to claim 2, wherein 
said first electrode pads and said second electrode pads are 

at positions which are slid in one direction parallel to 
said second Substrate from said opposite positions. 

6. The electronic component according to claim 2, wherein 
said first Substrate is a semiconductor chip and said second 

Substrate is a resin Substrate. 
7. A method for manufacturing an electronic component, 

comprising: 
arranging a plurality of first electrode pads and a plurality 

of second electrode pads on a first Substrate and a second 
Substrate respectively so that positions of said second 
electrode pads correspond to those of said first electrode 
pads; 

forming a plurality of solder bumps on said second elec 
trode pads respectively; 

putting said first Substrate over said second Substrate so that 
said first electrode pads are respectively opposed to said 
second electrode pads via said solder bumps; 

shifting said first Substrate or said second Substrate in par 
allel to said second substrate while said solder bumps are 
melting so that said solder bumps are stretched in a slant 
direction to cause said solder bumps to be solidified into 
hourglass-shaped. 

8. The method for manufacturing the electronic component 
according to claim 7, wherein 

the maximum length of said shifting between said first 
electrode pad and said second electrode pad which are 
corresponding is shorter than a diameter each of said 
first electrode pad and said second electrode pad. 
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9. The method for manufacturing the electronic component 
according to claim 7, wherein 

said first substrate or said second substrate is shifted so that 
said first Substrate rotates predetermined angle centering 
on center of said first or second substrate from their 
opposite positions. 

10. The method for manufacturing the electronic compo 
nent according to claim 7, wherein 

said first substrate or said second substrate is shifted by 
sliding in one direction. 

11. A method for manufacturing an electronic component, 
comprising: 

arranging a plurality of first electrode pads and a plurality 
of second electrode pads on a first Substrate and a second 
Substrate respectively so that positions of said second 
electrode pads correspond to those of said first electrode 
pads; 
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forming a plurality of solder bumps on said second elec 
trode pads respectively; 

putting said first Substrate over said second Substrate via 
said solder bumps so that each of said first electrode pads 
and each of said second electrode pads are at positions 
which are shifted from their opposite positions to cause 
said solder bumps to be solidified into hourglass-shaped 
by heating. 

12. The method for manufacturing the electronic compo 
nent according to claim 11, wherein 

the maximum length of said shifting between said first 
electrode pad and said second electrode pad which are 
corresponding is shorter than a diameter each of said 
first electrode pad and said second electrode pad. 

c c c c c 


