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SEMCONDUCTOR DEVICE AND FABRICATION 
PROCESS THEREFOR 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention relates to a semiconductor device 
and a fabrication process therefor and particularly, to a 
Semiconductor device having a structure of a pad electrode 
used as an electrode to connect a Semiconductor element on 
a Semiconductor Substrate to an external terminal and a 
fabrication process therefor. 
0.003 2. Description of the Background Art 
0004. In a semiconductor device, wiring made of copper 
(Cu) as a main ingredient with lower resistivity and higher 
reliability has been adopted instead of conventional wiring 
made of aluminum (Al) as a main ingredient for purposes of 
reduction in wiring delay (reduction in wiring resistance) 
and increase in a wiring allowable current density Such that 
a high Speed operation and high performance of the device 
are realized. 

0005. A pad electrode is generally formed using a metal 
wiring in the uppermost layer Simultaneously with when the 
wiring is formed, and a wire is directly bonded to the pad 
electrode for connection to an external terminal by means of 
a wire bonding method, or alternatively with a flip-chip 
mounting method, after a connection electrode Such as a 
bump electrode is formed, connection is made from the pad 
electrode to an external terminal through the connection 
electrode. Since copper in use as wiring material is poor in 
adaptation to microfabrication in dry etching, a buried 
wiring (Damascene) technique adopting a chemical 
mechanical polishing (CMP) process has mainly employed 
in formation of an wiring. Therefore, a bonding pad elec 
trode is also generally formed using the buried wiring 
method. 

0006 FIGS. 122A and 122B, show an example of a 
Sectional Structure of a conventional Semiconductor device 
using Such a copper wiring. 

0007 As shown in FIG. 122B, on a semiconductor 
Substrate 1, an element isolation insulating film 2, a gate 
insulating film 3, a gate electrode 4 and an impurity diffused 
layer 5 are formed to construct a MOS (metal oxide semi 
conductor) transistor 6. Abottom insulating film 7 is formed 
on the MOS transistor 6 and a contact hole 8 is formed in the 
bottom insulating film 7 So as to penetrate through the 
bottom insulating film 7 from a first metal (W) wiring layer 
10 including a first wiring trench 9 downward. A first 
interlayer insulating film 11 is further formed on the bottom 
insulating film 7 and a first via hole 12 is formed in the first 
interlayer insulating film 11 So as to penetrate through the 
first interlayer insulating film 11 from a second metal (Cu) 
wiring layer 14 including a Second wiring trench 13 down 
ward. A second interlayer insulating film 15 is formed on the 
first interlayer insulating film 11 and a second via hole 16 is 
still further formed in the second interlayer insulating film 
15 So as to penetrate through the Second interlayer insulating 
film 15 from a third metal (Cu) wiring layer 18 including a 
third wiring trench 17 downward. Part of the third metal 
(Cu) wiring layer 18 serves as a pad electrode 19. While on 
the Second interlayer insulating film 15, a protective insu 
lating film 20 and a buffer coat film 21 are formed to cover 
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the second interlayer insulating film 15, the pad electrode 19 
is exposed in a pad electrode opening 22 at a site corre 
sponding to the electrode 19. 
0008. Description will be given of a fabrication process 
for a conventional Semiconductor device shown in FIGS. 
122A and 122B with reference to FIGS. 123 to 132. 

0009. In this example, an wiring layer has a three-layer 
metal wiring structure Stacked with a tungsten (W) wiring 
and two copper layers, and a pad electrode is formed with a 
copper wiring in the uppermost layer. Please note that in this 
case, a process called Dual Damascene process is adopted as 
example, in which each metal wiring layer has a connection 
hole and an wiring trench formed in advance and after the 
hole or the trench is filled with a metal film, unnecessary 
portions of the metal film are removed by chemical 
mechanical polishing (CMP) process. 
0010. As shown in FIG. 123, on a semiconductor Sub 
Strate 1, fabricated is a Semiconductor element 6 Such as a 
MOS transistor composed of an element isolation insulating 
film 2, a gate insulating film 3, a gate electrode 4 and an 
impurity diffused layer 5. Then, bottom insulating film 7 of 
a three-layer structure is formed over all the surface of the 
Semiconductor element 6 by Stacking Sequentially films to 
be included in the bottom insulating film 7: a silicon oxide 
film (SiO), an insulating film 7a made of a silicon oxide film 
or the like including impurity Such as phosphorus (P) or 
boron (B); a silicon nitride film (SiN) 7b as an etching 
Stopper layer used in wiring trench processing, and an 
insulating film 7c such as a silicon oxide film (SiO) for 
forming an wiring trench therein by means of a method Such 
as a thermal CVD (Chemical Vapor Deposition) method, a 
plasma CVD method or the like. 
0011. As shown in FIG. 124, a contact hole 8 and a first 
wiring trench 9 are formed in the bottom insulating film 7 at 
a desired Site thereon using photolithography and an etching 
technique. At this time, the silicon nitride film (SiN) 7b 
works as a stopper film when the first wiring trench 9 is 
processed Since a etching Selectivity to the Silicon oxide film 
7c is higher than that to the silicon nitride (SiN) 7b. 
0012. As shown in FIG. 125, a barrier metal film 10a and 
a tungsten (W) film 10b are deposited over all the surface 
such that the contact hole 8 and the first wiring trench 9 are 
filled with the films 10a and 10b. As the barrier metal film 
10a, for example, a Stacked layer including a titanium (T) 
film of 5 to 50 nm thick and a titanium nitride film (TiN) film 
of 10 to 100 nm thick is employed in order to attain a good 
ohmic contact with the impurity diffused layer 5 of the 
Semiconductor element 6 and the Stacked layer is deposited 
by a PVD (Physical Vapor Deposition) method or a CVD 
method. On the other hand, the tungsten (W) film 10b is 
deposited by a thermal CVD method using a reduction 
reaction between tungsten hexafluoride (WF) and hydrogen 
(H). 
0013 As shown in FIG. 126, the tungsten film 10b and 
the barrier metal (TiN/TI) film 10a other than those in the 
contact hole 8 and the first wiring trench 9 are removed by 
means of, for example, a chemical mechanical polishing 
(CMP) process using an alumina polishing agent with 
hydrogen peroxide (H2O) as a base to form a first buried 
metal (W) wiring layer 10. A thickness of the tungsten 
wiring layer 10 generally ranges approximately from 100 to 
300 nm. 
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0014) As shown in FIG. 127, on the first metal (W) 
wiring layer 10, a first interlayer insulating film 11 of a 
three-layer Structure is formed by Stacking Sequentially films 
to be included in the first interlayer insulating film 11: an 
insulating film 11a such as Silicon oxide film (SiO), a Silicon 
nitride film (SiN) 11b and an insulating film 11c such as a 
silicon oxide film (SiO) using a plasma CVD method or the 
like. Moreover, photolithography and an etching technique 
are adopted to form a first via hole 12 and a Second wiring 
trench 13 in the first interlayer insulating film 11 at a desired 
Site thereon 

0015. As shown in FIG. 128, an underlying film 14a and 
copper (Cu) films 14b and 14c are deposited over all the 
Surface Such that the first via hole 12 and the second 
interconnect trench 13 are filled with the films 14a, 14b and 
14c. The underlying film 14a has a function to prevent 
copper (Cu) from diffusing into a Silicon oxide film or the 
like adjacent to the copper (Cu) films 14b and 14c and is 
generally formed by Stacking a tantalum (Ta) film, a Tanta 
lum nitride (TaN) film, a stacked film of tantalum and 
tantalum nitride (TaN/Ta), a Titanium nitride (TiN) film, or 
a stacked film of titanium and titanium nitride (TiN/Ti) to a 
thickneSS approximately in the range of 10 to 100 nm using 
a PVD method or a CVD method. Then, a copper seed film 
14b as an underlying film for electroplating is deposited over 
all the surface using a PVD method or a CVD method and 
thereafter, an electroplated Cu film 14c is formed to a 
thickness approximately of 500 to 1000 nm by means of an 
electroplating method with, for example, a plating Solution 
including copper Sulfate as a main ingredient. 
0016. As shown in FIG. 129, the copper (Cu) films 14c 
and 14b and the underlying film 14a other than those in the 
first via hole 12 and the second wiring trench 13 are removed 
by a chemical mechanical polishing (CMP) method using, 
for example, an alumina polishing agent including hydrogen 
peroxide (HO) as a base to form a second buried metal 
(Cu) wiring layer 14. A thickness of a copper wiring layer is 
generally on the order of from 300 to 500 nm, though 
depending on a kind of application. 

0017. As shown in FIG. 130, on the second metal wiring 
layer 14, a second interlayer insulating film 15 of a four 
layer Structure is formed by Stacking Sequentially films to be 
included in the Second interlayer insulating film 15: a Silicon 
nitride 15a as a copper-diffusion preventive film, an insu 
lating film 15b Such as a silicon oxide film, a silicon nitride 
film 15c and an insulating film 15d such as silicon oxide 
film, using a plasma CVD method or the like. A Second via 
hole 16 and a third wiring trench 17 are formed in the second 
interlayer insulating film 15 at a desired Site thereon using 
photolithography and an etching technique. An underlying 
film 18a and a copper seed film 18b, and a copper plated film 
18c are deposited over all the surface to a thickness of the 
order in the range of 1.5 to 3.0 um such that the second via 
hole 16 and the third wiring trench 17 are filled with the 
films 18a, 18b and 18c using a similar method of the above 
described method and thereafter, the copper films 18c and 
18b and the underlying film 18a other than those in the 
second via hole 16 and the third wiring trench are removed 
using a chemical mechanical polishing process to form a 
third buried metal (Cu) wiring layer 18. Herein, please note 
that a pad electrode 19 for connection to an external terminal 
in a metal wiring layer as the uppermost layer is also 
Simultaneously formed. AS the metal wiring layer as the 
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uppermost layer, a metal (Cu) wiring of a relatively thick 
film of the order of from 0.8 to 1.5um is adopted taking wire 
bondability into consideration. 
0.018) As shown in FIG. 131, on the third metal (Cu) 
wiring 18, a dense silicon nitride film (SiN) 20a as a copper 
(Cu)-diffusion preventive layer 20a is deposited and there 
after, a protective insulating film 20b, Such as a Silicon 
nitride film (SiN), a silicon oxide film (SiO), a silicon 
oxynitride film (SiON) or a stacked structure film thereof, is 
stacked to a thickness of the order of 1.0 um. Please note that 
Since a Silicon nitride film used as the protective insulating 
film 20b is required to reduce a film stress in order to 
decrease bowing of the Semiconductor Substrate and prevent 
an excessive load from being imposed on a metal wiring, 
therefore a film density is smaller than that of the silicon 
nitride film (SiN) 20a used as the copper-diffusion preven 
tive layer. Then, on the protective insulating film 20b, a 
buffer coat film 21 such as made of polyimide is formed to 
a thickness of the order of from 5 to 10 um as a second 
protective insulating film depending on a necessity and an 
opening 22 is formed in the films at a desired site thereon for 
the pad electrode 19 in order to form connection to an 
external terminal (not shown) using a wire boding method or 
the like method. 

0019. The semiconductor Substrate 1 is divided into chips 
and the back Side of each chip is forced to adhere to a lead 
frame or a mounting Substrate with resin or Solder (not 
shown). As shown in FIG. 132, a gold (Au) or copper (Cu) 
wire 23 is bonded to an exposed portion of a copper wiring 
layer in the pad electrode opening 22 using a method of 
ultraSonic wave or thermo-compression to form an interme 
tallic compound layer (in a case of Cupad electrode and an 
Au wire), or alternatively, an interdiffusion film (in a case of 
a Cu pad electrode and a Cu wire) 24 at a connection 
interface between the pad electrode 19 and the bonding wire 
23. At the final Stage, the entire Structure is Sealed in a mold 
resin 25, thereby enabling a conventional Semiconductor 
device. 

0020. In a case where a pad electrode is formed in the 
buried wiring Structure fabricated using the above described 
process, however, a hard underlying film 61a is present at 
the bottom and side walls of the pad electrode 61 and 
Strongly adheres to an insulating film Surrounding the pad 
electrode 61 and therefore, as shown in FIGS. 134 and 135, 
a problem has arisen in that a load or an impact force acting 
when the wire bonding is performed is transmitted directly 
to the Surrounding insulating film, resulting in easy produc 
tion of cracks in the insulating film. 
0021. In a case where a pad electrode 51, as shown in 
FIG. 133, is formed using a method in which to pattern with 
a dry etching method, for example, no hard underlying film 
51a is present on the side walls of the pad electrode 51 and 
a thickness of a protective insulating film 52 covering the 
side walls of the pad electrode 51 is also relatively small. 
Moreover, a mechanical elasticity of a buffer coat film 53 
Such as made of polyimide on the protective insulating film 
52 is large. Hence, when a wire 55 is bonded to the pad 
electrode 51, the pad electrode 51 is slightly deformed in a 
lateral direction and thereby, exerts a buffer action against a 
load 56 or an impact force 57 even if the force and the load 
are actually imposed, Such that no cracking occurs in an 
interlayer insulating film 50 and a protective insulating film 
52. 
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0022. On the other hand, in a case of a pad electrode 61, 
as shown in FIG. 134, which is formed using a buried wiring 
proceSS Such as the Damascene method, a hard underlying 
film 61a is present at both of the bottom and side walls of 
the pad electrode 61 and Strongly adheres to an interlayer 
insulating film 60 covering all the Surrounding region of the 
pad electrode 61. Hence, if a load 66 or impact force 67 is 
imposed on the pad electrode 61 when a wire 65 is bonded 
to the pad electrode 61, the load or impact force is trans 
mitted directly to the interlayer insulating film 60 there 
around. In this case, a problem has arisen in that a StreSS 
(impact force) is concentrated especially at a corner 68 of the 
pad electrode 61 and a crack 69 occurs in the interlayer 
insulating film 60, which in turn causes Separation of or 
reduction in a Strength of a bonding wire 65, or alternatively, 
produces inconvenience Such as a loSS of reliability. 
0023. Even in a case where a connection electrode such 
as a bump electrode is provided on a pad electrode, a load 
or impact force is imposed through the bump electrode when 
bonding with an external terminal is effected and therefore, 
a problem has again arisen in that cracks are produced in an 
interlayer insulating film, in a manner Similar to the above 
described case. 

0024. It is accordingly an object of the present invention 
is to provide a Semiconductor device having a pad electrode 
hard to cause cracks in an insulating film therearound even 
when a load or impact force is imposed on the pad electrode 
through a bump electrode in a case where an external 
terminal is bonded to the pad electrode. 

SUMMARY OF THE INVENTION 

0.025 In order to achieve the above described object, an 
aspect of the invention is directed to a Semiconductor device 
including: a pad electrode including: a pad Section made of 
Substantially a conductive electrode material; and an under 
lying film covering at least part of the pad Section at least at 
a bottom and a side wall of the pad Section, wherein 

0026 a material of the underlying film is harder than 
the electrode material and at least part of an upper 
Surface of the pad Section is exposed for connection 
to a wire, 

0027 a shape of a plan view of the pad electrode is 
one Selected from the group consisting of a near 
circle, a near ellipse, a near polygon with at least one 
internal angle larger than 90 degrees and a near 
polygon with at least one corner chamfered or 
rounded, 

0028 the pad electrode includes a lower protruding 
Section protruding downward from the pad electrode, 
the lower protruding Section having a cross-sectional 
area Smaller than the pad electrode and a shape of a 
plan view of the lower protruding Section is one 
Selected from the group consisting of a near circle, a 
near ellipse, a near polygon with at least one internal 
angle larger than 90 degrees and a near polygon with 
at least one corner chamfered or rounded. 

0029. With the above described structure adopted, the 
lower protruding Section is added to the pad electrode and 
thereby, an effective thickness of the pad electrode is larger, 
Such that an impact force produced when wire boding is 
effected can be alleviated. Moreover, since the lower pro 
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truding Section has the above described shape of a plan view, 
StreSS concentration at a corner of the lower protruding 
Section is also alleviated. Accordingly, wire boding can be 
effected in a stable manner under a condition to enable a 
Strength required for connection with an external terminal to 
be ensured. 

0030. Another aspect of the invention is directed to a 
Semiconductor device including: a pad electrode including: 
a pad Section made of Substantially a conductive electrode 
material; and an underlying film covering at least part of the 
pad Section at least at a bottom and a side wall of the pad 
Section, wherein 

0031 a material of the underlying film is harder than 
the electrode material and at least part of an upper 
Surface of the pad Section is exposed for connection 
to a wire, 

0032 a shape of a plan view of the pad electrode is 
one Selected from the group consisting of a near 
circle, a near ellipse, a near polygon with at least one 
internal angle larger than 90 degrees and a near 
polygon with at least one corner chamfered or 
rounded, 

0033 the pad electrode includes a main electrode 
layer made of the electrode material and an upper 
electrode layer contacting an upper Surface of the 
main electrode layer, and a shape of a plan view of 
the upper electrode layer is one Selected from the 
group consisting of a near circle, a near ellipse, a 
near polygon with at least one internal angle larger 
than 90 degrees and a near polygon with at least one 
corner chamfered or rounded. 

0034. With the above described structure adopted, the 
pad electrode has a two-layer Superimposing Structure com 
posed of the main electrode layer and the upper electrode 
layer and thereby, an effective thickness of the pad electrode 
is larger, Such that an impact force produced when wire 
boding is effected can be alleviated. Moreover, since the 
main electrode layer and the upper electrode layer have both 
the above described shape of a plan View, StreSS concentra 
tion at corners thereof is also alleviated. Accordingly, crack 
ing can be prevented from occurring in the interlayer insu 
lating film. 
0035) Still another aspect of the invention is directed to a 
Semiconductor device including: a pad electrode including: 
a pad Section made of Substantially a conductive electrode 
material; and an underlying film covering at least part of the 
pad Section at least at a bottom and a side wall of the pad 
Section, wherein 

0036) a material of the underlying film is harder than 
the electrode material and at least part of an upper 
Surface of the pad Section is exposed for connection 
to a wire, 

0037 a shape of a plan view of the pad electrode is 
one Selected from the group consisting of a near 
circle, a near ellipse, a near polygon with at least one 
internal angle larger than 90 degrees and a near 
polygon with at least one corner chamfered or 
rounded, 

0038 the pad electrode includes a main electrode 
layer made of the electrode material and a lower 
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electrode layer connected to the main electrode layer, 
on the lower Side of the main electrode layer, with a 
connection hole interposed therebetween, the con 
nection hole having an Outer periphery of a shape 
along and in the inside vicinity of the outer periphery 
of the shape of a plan view of the main electrode 
layer, and 

0039 a shape of a plan view of at least one of the 
lower electrode layer and the connection hole is one 
Selected from the group consisting of a near circle, a 
near ellipse, a near polygon with at least one internal 
angle larger than 90 degrees and a near polygon with 
at least one corner chamfered or rounded. 

0040. With the above described structure adopted, an 
effective thickness of the pad electrode is larger, Such that an 
impact force produced when wire boding is effected can be 
alleviated. Moreover, StreSS concentration at corners of the 
lower electrode layer and the connection hole where StreSS 
is concentrated with ease is reduced by a great margin 
compared with a tetragon having a sharp corner. Accord 
ingly, cracking can be prevented from occurring in the 
interlayer insulating film. 
0041. In the above described aspect of the invention, 
preferably, the lower electrode layer includes a lower pro 
truding Section protruding downward from the lower elec 
trode layer, Said lower protruding Section having a croSS 
Sectional area Smaller than the lower electrode layer and a 
shape of a plan View of the lower protruding Section is one 
Selected from the group consisting of a near circle, a near 
ellipse, a near polygon with at least one internal angle larger 
than 90 degrees and a near polygon with at least one corner 
chamfered or rounded. 

0042. With the above described structure adopted, an 
effective thickness of the pad electrode is larger, Such that 
StreSS concentration at a corner of the lower protruding 
Section can be alleviated when wire boding is effected. 
Accordingly, cracking can be prevented from occurring in 
the interlayer insulating film. 
0.043 A still another aspect of the present invention is 
directed to a Semiconductor device including: a pad elec 
trode including: a pad Section Substantially made of a 
conductive electrode material; and an underlying film cov 
ering at least part of the pad Section at least at a bottom and 
a side wall of the pad Section, wherein 

0044) a material of the underlying film is harder than 
the electrode material and at least part of an upper 
Surface of the pad Section is exposed for connection 
to a wire, and the pad electrode includes a StreSS 
buffer insulating partition dividing the pad Section in 
a corner region thereof. 

0045 With the above described structure adopted, 
the stress buffer insulating partition 301 receives a 
Small elastic deformation and thereby a StreSS is 
buffered at a corner of the pad electrode where stress 
concentration occurs with ease, even when a load or 
impact force is imposed when wire boding is 
effected, with the result that only a small stress 
(impact force) is imposed in the interlayer insulating 
film around the corner of the pad electrode. Accord 
ingly, cracking can be prevented from occurring in 
the interlayer insulating film around the corner of the 
pad electrode. 
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0046. In an aspect described above of the present inven 
tion, the lower protruding Section preferably includes a 
StreSS buffer insulating partition dividing the pad Section in 
a corner region thereof. 
0047. With the above described structure adopted, the 
StreSS buffer insulating partition receives a Small elastic 
deformation and thereby a stress is buffered at a corner of the 
lower protruding Section where StreSS concentration occurs 
with ease, even when a load or impact force is imposed when 
wire boding is effected, with the result that only a small 
stress (impact force) is imposed in the interlayer insulating 
film around the corner of the lower protruding Section. 
Accordingly, cracking can be prevented from occurring in 
the interlayer insulating film around the corner of the lower 
protruding Section. 
0048. In an aspect described above of the-present inven 
tion, the main electrode layer preferably includes a StreSS 
buffer insulating partition dividing the pad Section in a 
corner region thereof. 
0049. With the above described structure adopted, the 
StreSS buffer insulating partition receives a Small elastic 
deformation and thereby a stress is buffered at a corner of the 
main electrode layer where StreSS concentration occurs with 
ease, even when a load or impact force is imposed when wire 
boding is effected, with the result that only a Small StreSS 
(impact force) is imposed in the interlayer insulating film 
around the corner of the main electrode layer. Accordingly, 
cracking can be prevented from occurring in the interlayer 
insulating film around the corner of the main electrode layer. 
0050. In an aspect described above of the present inven 
tion, at least one of the lower electrode layer and the 
connection hole preferably includes a StreSS buffer insulating 
partition dividing the pad Section in a corner region thereof. 

0051) With the above described structure adopted, the 
StreSS buffer insulating partition receives a Small elastic 
deformation and thereby a stress is buffered at corners of the 
lower electrode layer and the connection hole where StreSS 
concentration especially occurs with ease, with the result 
that only a Small stress (impact force) is imposed in the 
interlayer insulating film around the corners of the lower 
electrode layer and the connection hole. Accordingly, crack 
ing can be prevented from occurring in the interlayer insu 
lating film around the corners of the lower electrode layer 
and the connection hole. 

0052. In an aspect described above of the present inven 
tion, the lower protruding Section preferably includes a 
StreSS buffer insulating partition dividing the pad Section in 
a corner region thereof. 
0053 With the above described structure adopted, the 
StreSS buffer insulating partition receives a Small elastic 
deformation and thereby a stress is buffered at a corner of the 
lower protruding Section of the lower electrode layer, with 
the result that only a Small stress (impact force) is imposed 
in the interlayer insulating film around the corner of the 
lower protruding Section. Accordingly, cracking can be 
prevented from occurring in the interlayer insulating film 
around the corner of the lower protruding Section. 
0054) A still another aspect of the present invention is 
directed to a Semiconductor device including: a pad elec 
trode including: a pad Section made of Substantially a 
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conductive electrode material; and an underlying film cov 
ering at least part of the pad Section at least at a bottom and 
a side wall of the pad Section, wherein 

0055 a material of the underlying film is harder than 
the electrode material and at least part of an upper 
Surface of the pad Section is exposed for connection 
to a wire, and the pad electrode includes a StreSS 
buffer protruding Section protruding at a corner of 
the pad electrode. 

0056. With the above described structure adopted, the 
StreSS buffer protruding Section receives a Small elastic 
deformation and thereby a stress (impact force) is buffered 
at a corner of the pad electrode where StreSS concentration 
especially occurs with ease, even when a load or impact 
force is imposed on the electrode 101 by bonding or the like, 
with the result that only a Small Stress (impact force) is 
imposed in the interlayer insulating film around the corner of 
the pad electrode. Accordingly, cracking can be prevented 
from occurring in the interlayer insulating film around the 
corner of the pad electrode 101. 
0057. In an aspect as described above of the invention, 
the lower protruding Section preferably includes a StreSS 
buffer protruding Section at a corner thereof. 
0.058 With the above described structure adopted, the 
StreSS buffer protruding Section receives a Small elastic 
deformation and thereby a stress (impact force) is buffered 
at a corner of the lower protruding Section where StreSS 
concentration especially occurs with ease, even when a load 
or impact force is imposed on the electrode in wire boding, 
with the result that only a Small Stress (impact force) is 
imposed in the interlayer insulating film around the corner of 
the lower protruding Section. Accordingly, cracking can be 
prevented from occurring in the interlayer insulating film 
around the corner of the lower protruding Section. 
0059. In an aspect described above of the invention, the 
main electrode layer preferably includes a StreSS buffer 
protruding Section at a corner thereof. 
0060. With the above described structure adopted, the 
StreSS buffer protruding Section receives a Small elastic 
deformation and thereby a stress (impact force) is buffered 
at a corner of the main electrode layer where StreSS concen 
tration especially occurs with ease, even when a load or 
impact force is imposed on the pad electrode in wire boding, 
with the result that only a Small Stress (impact force) is 
imposed in the interlayer insulating film around the corner of 
the main electrode layer. Accordingly, cracking can be 
prevented from occurring in the interlayer insulating film 
around the corner of the main electrode layer. 
0061. In an aspect described above of the invention, at 
least one of the lower electrode layer and the connection 
hole preferably includes a StreSS buffer protruding Section 
protruding at a corner thereof. 
0.062. With the above described structure adopted, the 
StreSS buffer protruding Section receives a Small elastic 
deformation and thereby a stress (impact force) is buffered 
at corners of the lower electrode layer and the connection 
hole where StreSS concentration especially occurs with ease, 
even when a load or impact force is imposed on the pad 
electrode in wire boding, with the result that only a Small 
stress (impact force) is imposed in the interlayer insulating 

Jan. 17, 2002 

film around the corners of the lower electrode layer and the 
connection hole. Accordingly, cracking can be prevented 
from occurring in the interlayer insulating film around the 
corners of the lower electrode layer and the connection hole. 
0063. In an aspect described above of the invention, the 
lower protruding Section preferably includes a StreSS buffer 
protruding Section protruding at a corner thereof. 

0064. With the above described structure adopted, the 
StreSS buffer protruding Section receives a Small elastic 
deformation and thereby a stress (impact force) is buffered 
at a corner of the lower protruding Section of the lower 
electrode layer where StreSS concentration especially occurs 
with ease, even when a load or impact force is imposed on 
the pad electrode in wire boding, with the result that only a 
Small stress (impact force) is imposed in the interlayer 
insulating film around the corner of the lower protruding 
Section of the lower electrode layer. Accordingly, cracking 
can be prevented from occurring in the interlayer insulating 
film around the corner of the lower protruding Section of the 
lower electrode layer. 

0065. An aspect of the invention is directed to a fabrica 
tion proceSS for a Semiconductor device includes: a receSS 
forming Step of forming a receSS whose shape of a plan view 
is one Selected from the group consisting of a near circle, a 
near ellipse, a near polygon with at least one internal angle 
larger than 90 degrees and a near polygon with at least one 
corner chamfered or rounded; an underlying film forming 
Step of forming an underlying film covering at least part of 
an inner Surface of the receSS, and pad Section forming Step 
of filling the recess covered by the insulating film with a 
conductive electrode material, wherein the receSS forming 
Section includes: a Step of forming a first receSS, and a step 
of forming a Second receSS deeper than the first receSS in a 
part of the first receSS. 
0066. With the above described procedure adopted, since 
the pad Section having the shape of a plan View and 
including the lower protruding Section is formed, there can 
be obtained a Semiconductor device capable of preventing 
cracking in the interlayer insulating film from occurring. 

0067. Another aspect of the invention is directed to a 
fabrication process for a Semiconductor device includes: a 
receSS forming Step of forming a receSS whose shape of a 
plan view is one Selected from the group consisting of a near 
circle, a near ellipse, a near polygon with at least one internal 
angle larger than 90 degrees and a near polygon with at least 
one corner chamfered or rounded; an underlying film form 
ing Step of forming an underlying film covering at least part 
of an inner Surface of the receSS, and a pad Section forming 
Step of filling the receSS covered by the insulating film with 
a conductive electrode material, wherein the receSS forming 
Section includes: a step of forming a main part of the receSS 
constituting a body of the pad Section; and a step of forming 
an insulating partition receSS for forming a StreSS buffer 
insulting partition in a corner region of the main part of the 
CCCSS. 

0068. With the above described procedure adopted, since 
the pad Section having the shape of a plan View and 
including the StreSS buffer insulating partition is formed, 
there can be obtained a Semiconductor device capable of 
preventing cracking in the interlayer insulating film from 
occurring. 
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0069 Still another aspect of the invention is directed to a 
fabrication process for a Semiconductor device includes: a 
receSS forming Step of forming a receSS whose shape of a 
plan View is one Selected from the group consisting of a near 
circle, a near ellipse, a near polygon with at least one internal 
angle larger than 90 degrees and a near polygon with at least 
one corner chamfered or rounded; an underlying film form 
ing Step of forming an underlying film covering at least part 
of an inner Surface of the recess, and a pad Section forming 
Step of filling the receSS covered by the insulating film with 
a conductive electrode material, wherein the receSS forming 
Section includes: a step of forming a main part of the receSS 
constituting a body of the pad Section; and a Step of forming 
a buffer receSS for forming a StreSS buffer protruding Section 
protruding at a corner of the main part of the receSS. 
0070. With the above described procedure adopted, since 
the pad Section having the shape of a plan View and 
including the StreSS buffer protruding Section is formed, 
there can be obtained a Semiconductor device capable of 
preventing cracking in the interlayer insulating film from 
occurring. 
0071. The foregoing and other objects, features, aspects 
and advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.072 FIG. 1A is a plan view of a semiconductor device 
in a first embodiment according to the invention and FIG. 
1B is a sectional view of the semiconductor device; 
0.073 FIG. 2 is a sectional view illustrating a first step of 
a fabrication process for a Semiconductor device in the first 
embodiment according to the invention; 
0.074 FIG. 3 is a sectional view illustrating a second step 
of the fabrication process for a Semiconductor device in the 
first embodiment according to the invention; 
0075 FIG. 4 is a sectional view illustrating the way to 
transmit an impact force to a Semiconductor device in the 
first embodiment according to the invention; 
0076 FIG. 5 is a plan view illustrating the way to 
transmit an impact force to a Semiconductor device in the 
first embodiment according to the invention; 
0077 FIGS. 6A and 6B are partially enlarged views 
illustrating ways to transmit an impact force to a Semicon 
ductor device in the first embodiment according to the 
invention; 
0078 FIG. 7 is a sectional view of a main part of a 
Semiconductor device in the first embodiment according to 
the invention; 
007.9 FIG. 8 is a plan view of a main part of a first other 
example of the Semiconductor device in the first embodi 
ment according to the invention; 
0080 FIG. 9 is a plan view of a main part of a second 
other example of the Semiconductor device in the first 
embodiment according to the invention; 
0081 FIG. 10 is a plan view of a main part of a third 
other example of the Semiconductor device in the first 
embodiment according to the invention; 
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0082 FIG. 11A is a plan view of a semiconductor device 
in a second embodiment according to the invention and FIG. 
11B is a sectional view of the semiconductor device; 

0083 FIG. 12 is a sectional view illustrating a first step 
of the fabrication process for a Semiconductor device in the 
Second embodiment according to the invention; 
0084 FIG. 13 is a sectional view illustrating a second 
Step of the fabrication process for a Semiconductor device in 
the Second embodiment according to the invention; 

0085 FIG. 14 is a sectional view of a main part of a 
Semiconductor device in the Second embodiment according 
to the invention; 

0.086 FIG. 15 is a plan view of a main part of a first other 
example of a Semiconductor device in the Second embodi 
ment according to the invention; 

0087 FIG. 16 is a plan view of a main part of a second 
other example of the Semiconductor device in the Second 
embodiment according to the invention; 
0088 FIG. 17 is a plan view of a main part of a third 
other example of the Semiconductor device in the Second 
embodiment according to the invention; 
0089 FIG. 18 is a plan view of a main part of a fourth 
other example of the Semiconductor device in the Second 
embodiment according to the invention; 

0090 FIG. 19A is a plan view of a semiconductor device 
in a third embodiment according to the invention and FIG. 
19B is a sectional view of the semiconductor device; 

0091 FIG. 20 is a sectional view illustrating a first step 
of the fabrication process for a Semiconductor device in the 
third embodiment according to the invention; 

0092 FIG. 21 is a sectional view illustrating a second 
Step of the fabrication process for a Semiconductor device in 
the third embodiment according to the invention; 

0093 FIG. 22 is a sectional view of a main part of a 
Semiconductor device in the third embodiment according to 
the invention; 

0094 FIG.23 is a plan view of a main part of a first other 
example of the semiconductor device in the third embodi 
ment according to the invention; 

0095 FIG. 24 is a plan view of a main part of a second 
other example of the Semiconductor device in the third 
embodiment according to the invention; 

0096 FIG. 25 is a plan view of a main part of a third 
other example of the Semiconductor device in the third 
embodiment according to the invention; 

0097 FIG. 26 is a plan view of a main part of a fourth 
other example of the Semiconductor device in the third 
embodiment according to the invention; 

0.098 FIG.27A is a plan view of a semiconductor device 
in a fourth embodiment according to the invention and FIG. 
27B is a sectional view of the semiconductor device; 

0099 FIG. 28 is a sectional view illustrating a first step 
of the fabrication process for a Semiconductor device in the 
fourth embodiment according to the invention; 
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0100 FIG. 29 is a sectional view illustrating a second 
Step of the fabrication process for a Semiconductor device in 
the fourth embodiment according to the invention; 
0101 FIG. 30 is a sectional view illustrating a third step 
of the fabrication process for a Semiconductor device in the 
fourth embodiment according to the invention; 
0102 FIG. 31 is a sectional view of a main part of a 
Semiconductor device in the fourth embodiment according 
to the invention; 
0103 FIG. 32 is a plan view of a main part of a first other 
example of the semiconductor device in the fourth embodi 
ment according to the invention; 
0104 FIG. 33 is a plan view of a main part of a second 
other example of the Semiconductor device in the fourth 
embodiment according to the invention; 
0105 FIG. 34 is a plan view of a main part of a third 
other example of the Semiconductor device in the fourth 
embodiment according to the invention; 
0106 FIG. 35 is a plan view of a main part of a fourth 
other example of the Semiconductor device in the fourth 
embodiment according to the invention; 
0107 FIG. 36A is a plan view of a semiconductor device 
in a fifth embodiment according to the invention and FIG. 
36B is a sectional view of the semiconductor device; 
0108 FIG. 37 is a sectional view illustrating a first step 
of the fabrication process for a Semiconductor device in the 
fifth embodiment according to the invention; 
0109 FIG. 38 is a sectional view illustrating a second 
Step of the fabrication process for a Semiconductor device in 
the fifth embodiment according to the invention; 
0110 FIG.39 is a sectional view illustrating a third step 
of the fabrication process for a Semiconductor device in the 
fifth embodiment according to the invention; 
0111 FIG. 40 is a sectional view of a main part of a 
Semiconductor device in the fifth embodiment according to 
the invention; 
0112 FIG. 41 is a plan view of a main part of a first other 
example of the semiconductor device in the fifth embodi 
ment according to the invention; 
0113 FIG. 42 is a plan view of a main part of a second 
other example of the semiconductor device in the fifth 
embodiment according to the invention; 
0114 FIG. 43 is a plan view of a main part of a third 
other example of the semiconductor device in the fifth 
embodiment according to the invention; 
0115 FIG. 44 is a plan view of a main part of a fourth 
other example of the semiconductor device in the fifth 
embodiment according to the invention; 
0116 FIG. 45A is a plan view of a semiconductor device 
in a sixth embodiment according to the invention, FIG. 45B 
is a sectional view taken on line XLVB-XLVB of FIG. 45A 
as viewed in the direction of arrows and FIG. 45C is a 
Sectional view of the Semiconductor device; 

0117 FIG. 46 is a sectional view illustrating the way to 
transmit an impact force to a Semiconductor device in the 
Sixth embodiment according to the invention; 
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0118 FIG. 47 is a plan view illustrating the way to 
transmit an impact force to the Semiconductor device in the 
Sixth embodiment according to the invention; 
0119 FIG. 48 is a sectional view, taken on line XLVIII 
XLVIII of FIG. 49 as viewed in the direction of arrows, of 
a main part of the Semiconductor device in the Sixth embodi 
ment according to the invention; 
0120 FIG. 49 is a plan view of a main part of a first other 
example of the Semiconductor device in the Sixth embodi 
ment according to the invention; 
0121 FIG. 50 is a plan view of a main part of a second 
other example of the Semiconductor device in the Sixth 
embodiment according to the invention; 
0.122 FIG. 51 is a plan view of a main part of a third 
other example of the Semiconductor device in the Sixth 
embodiment according to the invention; 
0123 FIG. 52A is a plan view of a main part of a fourth 
other example of the Semiconductor device in the Sixth 
embodiment according to the invention and FIG. 52B is a 
Sectional view taken on line LIIB-LIIB of FIG. 52A as 
viewed in the direction of arrows; 

0124 FIG. 53A is a plan view of a main part of a fifth 
other example of the Semiconductor device in the Sixth 
embodiment according to the invention and FIG. 53B is a 
Sectional view taken on line LIIIB-LIIIB of FIG. 53A as 
viewed in the direction of arrows; 

0125 FIG. 54A is a plan view of a semiconductor device 
in a seventh embodiment according to the invention, FIG. 
54B is a sectional view taken on line XLVB-XLVB of FIG. 
54A as viewed in the direction of arrows and FIG. 54C is 
a Sectional view of the Semiconductor device; 

0126 FIG.55 is a sectional view, taken on line XLVIII 
XLVIII of FIG. 49 as viewed in the direction of arrows, of 
a main part of a Semiconductor device in the Seventh 
embodiment according to the invention; 
0127 FIG. 56 is a plan view of a main part of a first other 
example of the Semiconductor device in the Seventh embodi 
ment according to the invention; 
0128 FIG. 57 is a plan view of a main part of a second 
other example of the Semiconductor device in the Seventh 
embodiment according to the invention; 
0129 FIG. 58 is a plan view of a main part of a third 
other example of the Semiconductor device in the Seventh 
embodiment according to the invention; 
0130 FIG. 59A is a plan view of a main part of a fourth 
other example of the Semiconductor device in the Seventh 
embodiment according to the invention and FIG. 59B is a 
Sectional view taken on line LIXB-LIXB of FIG. 59A as 
viewed in the direction of arrows; 

0131 FIG. 60A is a plan view of a main part of a fifth 
other example of the Semiconductor device in the Seventh 
embodiment according to the invention and FIG. 60B is a 
Sectional view taken on line LXB-LXB of FIG. 60A as 
viewed in the direction of arrows; 

0132 FIG. 61A is a plan view of a semiconductor device 
in an eighth embodiment according to the invention, FIG. 
61B is a sectional view taken on line LXIB-LXIB of FIG. 



US 2002/0005583 A1 

61A as viewed in the direction of arrows, and FIG. 61C is 
a Sectional view of the Semiconductor device; 

0.133 FIG. 62 is a sectional view, taken on line LXII 
LXII of FIG. 63 as viewed in the direction of arrows, of a 
main part of a Semiconductor device in the eighth embodi 
ment according to the invention; 

0134 FIG. 63 is a plan view of a main part of a first other 
example of the Semiconductor device in the eighth embodi 
ment according to the invention; 

0135 FIG. 64 is a plan view of a main part of a second 
other example of the Semiconductor device in the eighth 
embodiment according to the invention; 
0136 FIG. 65 is a plan view of a main part of a third 
other example of the Semiconductor device in the eighth 
embodiment according to the invention; 
0137 FIG. 66A is a plan view of a main part of a fourth 
other example of the Semiconductor device in the eighth 
embodiment according to the invention and FIG. 66B is a 
Sectional view taken on line LXVIB-LXVIB of FIG. 66A as 
viewed in the direction of arrows; 

0138 FIG. 67A is a plan view of a main part of a fifth 
other example of the Semiconductor device in the eighth 
embodiment according to the invention and FIG. 67B is a 
Sectional view taken on line LXVIIB-LXVIIB of FIG. 67A 
as viewed in the direction of arrows, 

0139 FIG. 68A is a plan view of a semiconductor device 
in a ninth embodiment according to the invention, FIG. 68B 
is a sectional view taken on line LXIIIB-LXIIIB of FIG. 
68A as viewed in the direction of arrows and FIG. 68C is 
a Sectional view of the Semiconductor device; 

0140 FIG. 69 is a sectional view, taken on line LXIX 
LXIX of FIG. 70 as viewed in the direction of arrows, of a 
main part of a Semiconductor device in the ninth embodi 
ment according to the invention; 

0141 FIG. 70 is a plan view of a main part of a first other 
example of the Semiconductor device in the ninth embodi 
ment according to the invention; 
0142 FIG. 71 is a plan view of a main part of a second 
other example of the Semiconductor device in the ninth 
embodiment according to the invention; 

0143 FIG. 72 is a plan view of a main part of a third 
other example of the Semiconductor device in the ninth 
embodiment according to the invention; 

014.4 FIG. 73A is a plan view of a main part of a fourth 
other example of the Semiconductor device in the ninth 
embodiment according to the invention and FIG. 73B is a 
Sectional view taken on line LXXIIIB-LXXIIIB of FIG. 
73A as viewed in the direction of arrows; 

0145 FIG. 74A is a plan view of a main part of a fifth 
other example of the Semiconductor device in the ninth 
embodiment according to the invention and FIG. 74B is a 
Sectional view taken on line LXXIVB-LXXIVB of FIG. 
74A as viewed in the direction of arrows; 

0146 FIG. 75A is a plan view of a main part of a sixth 
other example of the Semiconductor device in the ninth 
embodiment according to the invention and FIG. 75B is a 
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Sectional view taken on line LXXVB-LXXVB of FIG. 75A 
as viewed in the direction of arrows, 

0147 FIG. 76A is a plan view of a main part of a seventh 
other example of the Semiconductor device in the ninth 
embodiment according to the invention and FIG. 76B is a 
Sectional view taken on line LXXVIB-LXXVIIB of FIG. 
76A as viewed in the direction of arrows; 

0148 FIG. 77A is a plan view of a semiconductor device 
in a tenth embodiment according to the invention, FIG. 77B 
is a Sectional view taken on line LXXVIIB-LXXVIIB of 
FIG. 77A as viewed in the direction of arrows and FIG. 77C 
is a Sectional view of the Semiconductor device; 

0149 FIG.78 is a sectional view, taken on line LXXVIII 
LXXVIII of FIG. 79 as viewed in the direction of arrows, 
of a main part of a Semiconductor device in the tenth 
embodiment according to the invention; 

0150 FIG. 79 is a plan view of a main part of a first other 
example of the Semiconductor device in the tenth embodi 
ment according to the invention; 

0151 FIG.80 is a plan view of a main part of a second 
other example of the Semiconductor device in the tenth 
embodiment according to the invention; 

0152 FIG. 81 is a plan view of a main part of a third 
other example of the Semiconductor device in the tenth 
embodiment according to the invention; 

0153 FIG. 82A is a plan view of a main part of a fourth 
other example of the Semiconductor device in the tenth 
embodiment according to the invention and FIG. 82B is a 
Sectional view taken on line LXXXIIB-LXXXIIB of FIG. 
82A as viewed in the direction of arrows; 

0154 FIG. 83A is a plan view of a main part of a fifth 
other example of the Semiconductor device in the tenth 
embodiment according to the invention and FIG. 83B is a 
Sectional view taken on line LXXXIIIB-LXXXIIIB of FIG. 
83A as viewed in the direction of arrows; 

0155 FIG. 84A is a plan view of a main part of a sixth 
other example of the Semiconductor device in the tenth 
embodiment according to the invention and FIG. 84B is a 
Sectional view taken on line LXXXIVB-LXXXIVB of FIG. 
84A as viewed in the direction of arrows; 

0156 FIG.85A is a plan view of a main part of a seventh 
other example of the Semiconductor device in the tenth 
embodiment according to the invention and FIG. 85B is a 
Sectional view taken on line LXXXVB-LXXXVB of FIG. 
85A as viewed in the direction of arrows; 

0157 FIG.86A is a plan view of a semiconductor device 
in an eleventh embodiment according to the invention, FIG. 
86B is a sectional view taken on line LXXXVIB-LXXXVIB 
of FIG. 86A as viewed in the direction of arrows and FIG. 
86C is a sectional view of the semiconductor device; 

0158 FIG. 87 is a sectional view illustrating a way to 
transmit an impact force to a Semiconductor device in the 
eleventh embodiment according to the invention; 

0159 FIG. 88 is a plan view illustrating the way to 
transmit an impact force to a Semiconductor device in the 
eleventh embodiment according to the invention; 
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0160 FIG. 89 is a sectional view, taken on line 
LXXXIX-LXXXIX of FIG. 90 as viewed in the direction of 
arrows, of a main part of a Semiconductor device in the 
eleventh embodiment according to the invention; 
0161 FIG. 90 is a plan view of a main part of a first other 
example of the Semiconductor device in the eleventh 
embodiment according to the invention; 
0162 FIG. 91 is a plan view of a main part of a second 
other example of the Semiconductor device in the eleventh 
embodiment according to the invention; 
0163 FIG. 92 is a plan view of a main part of a third 
other example of the Semiconductor device in the eleventh 
embodiment according to the invention; 
0164 FIG. 93A is a plan view of a main part of a fourth 
other example of the Semiconductor device in the eleventh 
embodiment according to the invention and FIG. 93B is a 
Sectional view taken on line XCIIIB-XCIIIB of FIG. 93A as 
viewed in the direction of arrows; 

0.165 FIG. 94A is a plan view of a semiconductor device 
in a twelfth embodiment according to the invention, FIG. 
94B is a sectional view taken on line XCIVB-XCIVB of 
FIG. 94A as viewed in the direction of arrows and FIG. 94C 
is a Sectional view of the Semiconductor device; 

0166 FIG. 95 is a sectional view, taken on line XCV 
XCV of FIG. 96 as viewed in the direction of arrows, of a 
main part of a Semiconductor device in the twelfth embodi 
ment according to the invention; 
0167 FIG. 96 is a plan view of a main part of a first other 
example of the semiconductor device in the twelfth embodi 
ment according to the invention; 
0168 FIG. 97 is a plan view of a main part of a second 
other example of the semiconductor device in the twelfth 
embodiment according to the invention; 
0169 FIG. 98 is a plan view of a main part of a third 
other example of the semiconductor device in the twelfth 
embodiment according to the invention; 
0170 FIG. 99A is a plan view of a main part of a fourth 
other example of the semiconductor device in the twelfth 
embodiment according to the invention and FIG. 99B is a 
Sectional view taken on line XCIXB-XCIXB of FIG. 99A as 
viewed in the direction of arrows; 

0171 FIG. 100 is a plan view of a main part of a fifth 
other example of the semiconductor device in the twelfth 
embodiment according to the invention; 

0172 FIG. 101A is a plan view of a semiconductor 
device in a thirteenth embodiment according to the inven 
tion, FIG. 101B is a sectional view taken on line CIB-CIB 
of FIG. 101A as viewed in the direction of arrows and FIG. 
101C is a sectional view of the semiconductor device; 

0173 FIG. 102 is a sectional view, taken on line CII-CII 
of FIG. 103 as viewed in the direction of arrows, of a main 
part of a Semiconductor device in the thirteenth embodiment 
according to the invention; 

0174 FIG. 103 is a plan view of a main part of a first 
other example of the Semiconductor device in the thirteenth 
embodiment according to the invention; 
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0.175 FIG. 104 is a plan view of a main part of a second 
other example of the Semiconductor device in the thirteenth 
embodiment according to the invention; 
0176 FIG. 105A is a plan view of a main part of a third 
other example of the Semiconductor device in the thirteenth 
embodiment according to the invention and FIG. 105B is a 
Sectional view taken on line CVB-CVB of FIG. 105A as 
viewed in the direction of arrows; 

0177 FIG. 106A is a plan view of a main part of a fourth 
other example of the Semiconductor device in the thirteenth 
embodiment according to the invention and FIG. 106B is a 
Sectional view taken on line CVIB-CVIB of FIG. 106A as 
viewed in the direction of arrows; 

0178 FIG. 107A is a plan view of a main part of a fifth 
other example of the Semiconductor device in the thirteenth 
embodiment according to the invention and FIG. 107B is a 
Sectional view taken on line CVIIB-CVIIB of FIG. 107A as 
viewed in the direction of arrows; 

0179 FIG. 108A is a plan view of a semiconductor 
device in a fourteenth embodiment according to the inven 
tion, FIG. 108B is a sectional view taken on line CVIIIB 
CVIIIB of FIG. 108A as viewed in the direction of arrows 
and FIG. 108C is a sectional view of the semiconductor 
device; 

0180 FIG. 109 is a sectional view, taken on line CIX 
CIX of FIG. 110 as viewed in the direction of arrows, of a 
main part of a Semiconductor device in the fourteenth 
embodiment according to the invention; 
0181 FIG. 110 is a plan view of a main part of a first 
other example of the Semiconductor device in the fourteenth 
embodiment according to the invention; 
0182 FIG. 111 is a plan view of a main part of a second 
other example of a Semiconductor device in the fourteenth 
embodiment according to the invention; 
0183 FIG. 112A is a plan view of a main part of a third 
other example of the Semiconductor device in the fourteenth 
embodiment according to the invention and FIG. 112B is a 
Sectional view taken on line CXIIB-CXIIB of FIG. 112A as 
viewed in the direction of arrows; 

0.184 FIG.113A is a plan view of a main part of a fourth 
other example of the Semiconductor device in the fourteenth 
embodiment according to the invention and FIG. 113B is a 
Sectional view taken on line CXIIIB-CXIIIB of FIG. 113A 
as viewed in the direction of arrows, 

0185 FIG. 114A is a plan view of a main part of a fifth 
other example of the Semiconductor device in the fourteenth 
embodiment according to the invention and FIG. 114B is a 
Sectional view taken on line CXIVB-CXIVB of FIG. 114A 
as viewed in the direction of arrows, 

0186 FIG. 115A is a plan view of a semiconductor 
device in a fifteenth embodiment according to the invention, 
FIG. 115B is a sectional view taken on line CXVB-CXVB 
of FIG. 115A as viewed in the direction of arrows and FIG. 
115C is a sectional view of the semiconductor device; 

0187 FIG. 116 is a sectional view, taken on line CXVI 
CXVI of FIG. 117 as viewed in the direction of arrows, of 
a main part of a Semiconductor device in the fifteenth 
embodiment according to the invention; 
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0188 FIG. 117 is a plan view of a main part of a first 
other example of the semiconductor device in the fifteenth 
embodiment according to the invention; 
0189 FIG. 118 is a plan view of a main part of a second 
other example of the semiconductor device in the fifteenth 
embodiment according to the invention; 
0190 FIG. 119 is a plan view of a main part of a third 
other example of the semiconductor device in the fifteenth 
embodiment according to the invention; 
0191 FIG. 120A is a plan view of a main part of a fourth 
other example of the semiconductor device in the fifteenth 
embodiment according to the invention and FIG. 120B is a 
Sectional view taken on line CXXB-CXXB of FIG. 120A as 
viewed in the direction of arrows; 
0192 FIG. 121 is a plan view of a main part of a fifth 
other example of the semiconductor device in the fifteenth 
embodiment according to the invention; 
0193 FIG. 122A is a plan view of a semiconductor 
device according to a conventional technique and FIG. 
122B is a sectional view of the semiconductor device; 
0194 FIG. 123 is a sectional view illustrating a first step 
of a fabrication process for a Semiconductor device accord 
ing to a conventional technique; 
0.195 FIG. 124 is a sectional view illustrating a second 
Step of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0196. FIG. 125 is a sectional view illustrating a third step 
of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0197 FIG. 126 is a sectional view illustrating a fourth 
Step of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0198 FIG. 127 is a sectional view illustrating a fifth step 
of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0199 FIG. 128 is a sectional view illustrating a sixth step 
of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0200 FIG. 129 is a sectional view illustrating a seventh 
Step of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0201 FIG. 130 is a sectional view illustrating a eighth 
Step of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0202 FIG. 131 is a sectional view illustrating a ninth 
Step of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0203 FIG. 132 is a sectional view illustrating a tenth step 
of the fabrication process for a Semiconductor device 
according to a conventional technique; 
0204 FIGS. 133 and 134 are sectional views illustrating 
ways to transmit impact forces to Semiconductor devices 
according to a conventional technique; and 
0205 FIG. 135 is a plan view illustrating a way to 
transmit an impact force to a Semiconductor device accord 
ing to a conventional technique. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0206. The invention is to make cracking occur with 
difficulty in an insulating film around and at a corner of a pad 
electrode formed using a buried interconnection method 
adopted as a forming method for a copper interconnect or the 
like even when a load or impact force is imposed on the pad 
electrode in a step of connection to an external terminal 
using wire bonding or the like. 

First Embodiment 

0207. In FIG. 1A and 1B, shown are sectional structures 
of a Semiconductor device in the first embodiment. 

0208. As shown in FIG. 1B, on a semiconductor Sub 
Strate 1, an element isolation insulating film 2, a gate 
insulating film 3, a gate electrode 4 and a impurity diffused 
layer 5 are formed to construct a MOS transistor 6. An 
bottom insulating film 7 is formed on the MOS transistor 6 
and a contact hole 8 is formed in the bottom insulating film 
7 so as to penetrate through the bottom insulating film 7 
from a first metal (W) interconnect layer 10 including a first 
interconnect trench 9 downward. A first interlayer insulating 
film 11 is further formed on the bottom insulating film 7 and 
a first via hole 12 is formed in the first interlayer insulating 
film 11 So as to penetrate through the first interlayer insu 
lating film 11 from a second metal (Cu) interconnect layer 14 
including a Second interconnect trench 13 downward. A 
second interlayer insulating film 15 is formed on the first 
interlayer insulating film 11 and a second via hole 16 is still 
further formed in the second interlayer insulating film 15 so 
as to penetrate through the Second interlayer insulating film 
15 from a third metal (Cu) interconnect layer 18 including 
a third interconnect trench 17 downward. Part of the third 
metal (Cu) interconnect layer 100 serves as a pad electrode 
101. While on the second interlayer insulating film 15, a 
protective insulating film 102 and a buffer coat film 103 are 
formed to cover the second interlayer insulating film 15, the 
pad electrode 101 is exposed in a pad electrode opening 104 
formed in the films 102 and 103 at a site corresponding to 
the pad electrode 101. 
0209. A fabrication process for the semiconductor device 
in the first embodiment shown in FIGS. 1A and 1B are 
shown in FIGS. 2 and 3. After the structure shown in FIG. 
129 is constructed based on a conventional technique, on the 
Second metal (Cu) interconnect 14, Stacked is, as shown in 
FIG. 2, a second interlayer insulating film 15 of a four-layer 
structure composed of a silicon nitride film (SiN) 15a as a 
copper-diffusion preventive layer, an insulating film 15b 
such as a silicon oxide (SiO) film, a silicon nitride film (SiN) 
15c and an insulating film 15d Such as a silicon oxide film 
(SiO) by means of a plasma CVD or the like method. 
0210 A recess as the second via hole 16 and the third 
interconnect trench 17 is formed in the second interlayer 
insulating film 15 at a desired site thereon using photoli 
thography and an etching technique. At this time, a receSS is 
also formed at a Site where a pad electrode is to be provided 
and a shape of a plan View of the latter receSS is Selected a 
polygon with an internal angle thereof larger than 90 
degrees, for example an octagon as shown in FIG. 1A, 
instead of an tetragon used in a conventional practice. 
0211) An underlying film 100a, a copper seed film 100b 
and a copper plated film 100c are deposited over all the 
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Surface to a thickneSS approximately in the range of 1.5 to 
3.0 lum, such that the second via hole 16 and the third 
interconnect trench 17 are filled with the films 100a, 100b 
and 100c. Thereafter, the copper films 18c and 18b, and the 
underlying film 18a other than those in the second via hole 
16 and the third interconnect trench 17 are removed by 
means of a chemical mechanical polishing process to form 
a third buried metal (Cu) interconnect layer 100 and a pad 
electrode 101. 

0212 Please note that as the uppermost metal (Cu) inter 
connect layer, generally used is a metal interconnect with a 
relatively large thickness approximately in the range of 0.8 
to 1.5 tim, taking into consideration that wire bonding is 
applied on the uppermost metal (Cu) interconnect layer. 
0213) As shown in FIG. 3, on the third metal (Cu) 
interconnect layer 100, a dense silicon nitride film 102a as 
a copper-diffusion preventive layer are deposited. Thereaf 
ter, a protective insulating film 102b, Such as made of a 
Silicon nitride film, a Silicon oxide film, a Silicon oxynitride 
film or a stacked structure film thereof is further stacked to 
a thickness of the order of 1.0 um. Then, a buffer coat film 
103 such as made of polyimide is formed to a thickness 
approximately in the range of 5 to 10 um depending on a 
necessity as a Second protective insulating film and then, an 
opening 104 is formed in the films 102a, 102b and 103 at a 
site thereon corresponding to the pad electrode 101 for 
connection to an external terminal (not shown) by means of 
a wire-boding method or the like. 
0214. As described above, according to the embodiment 
of the invention, since a shape of the pad electrode 101 is 
selected a regular octagon as shown in FIGS. 4 and 5, a 
stress concentration at a corner 108 of the pad electrode 101, 
as shown in FIG. 6A, is reduced compared to a case of a 
tetragon (see FIG. 6B) by a great margin even when a load 
106 or impact force 107 is imposed on the pad electrode 101 
in bonding of a wire 105. Accordingly, cracking can be 
prevented from occurring in the interlayer insulating film. 
0215. Therefore, since bonding can be performed in a 
condition in which a strength of connection with the external 
terminal is Sufficiently ensured, the connection can be 
effected in a stable manner with ease, which leads to an 
effect to obtain a high quality Semiconductor device at a low 
cost. Moreover, the embodiment of the invention is an 
effective method when a pad electrode is down Scaled, 
though the pad electrode requires a high allowable Setting 
value of a load or impact force receiving when bonding is 
effected in the sense of relativity. 
0216) While in FIG. 1A, the case where a shape of the 
pad electrode 101 is a regular octagon is described, the pad 
electrode 101 having a shape of a polygon, in which an 
internal angle of a Selected corner thereof is larger than 90 
degrees, also exerts a similar effect. 
0217 Further, in a pad electrode 101 with a sectional 
structure, which is shown in FIG. 7, various shapes of a plan 
View may be adopted: a circular pad electrode as shown in 
FIG. 8 of a elliptic pad electrode, and polygons in which 
Selected corners are rounded or chamfered as shown in 
FIGS. 9 and 10. Moreover, shapes obtained by adopting the 
shapes as described above partly or in combination thereof 
may be Selected. 
0218 While in the above described embodiment, 
described is the case where a main constituting metal of a 
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metal electrode, which is a bonding pad electrode, is copper, 
a similar effect is exerted even in a case of a metal electrode 
of other metals formed by a similar buried interconnect 
process. For example, the invention may be applied to a 
metal electrode made of aluminum or an alloy including 
aluminum, and a metal electrode including any of noble 
metals. Such as gold, Silver or platinum, as alterations or 
modifications of the embodiment. 

Second Embodiment 

0219. While in the first embodiment, described is the case 
where a pad electrode is formed in a metal (Cu) interconnect 
layer as the uppermost layer and has a uniform thickness, a 
Similar effect is exerted in a case where in order to alleviate 
a load or impact force imposed on the electrode when 
bonding is effected, a thickness of the pad electrode is 
partially larger and a shape of a plan view of a thicker 
portion is, as in the first embodiment, one Selected from the 
group consisting of a circle, an ellipse, a polygon with at 
least one internal angle larger than 90 degrees and a polygon 
with at least one corner chamfered or rounded, or alterna 
tively, one of Shapes obtained by adopting of the shapes as 
described above partly or in combination thereof. In FIGS. 
11A and 11B, shown is the structure of a semiconductor 
device according to Such an embodiment, which different 
from the above described of the invention. 

0220. As shown in FIG. 11B, a pad electrode 101 
includes a lower protruding section 150 and the other 
portion of the structure is similar to that shown in FIG. 1B. 
0221) Further, in FIGS. 12 and 13, shown is a fabrication 
process for the structure shown in FIGS. 11A and 11B. After 
the structure shown in FIG. 129 is formed, on the second 
metal (Cu) interconnect layer 14, as shown in FIG. 12, 
Stacked is a Second interlayer insulating film 15 of a four 
layer Structure composed of a Silicon nitride film 15a as a 
copper-diffusion preventive layer, an insulating film 15b 
Such as a Silicon oxide film, a Silicon nitride film 15c and an 
insulating film 15d such as a silicon oxide film by means of 
a plasma CVD method or the like method. 
0222. A second via hole 16 and a third interconnect 
trench 17 are formed in the second insulating film 15 at a 
desired site thereon using photolithography and an etching 
technique. At this time, a recess 150 is formed in a part of 
a pad electrode forming region Simultaneously with when 
the Second via hole is formed and a shape of a plan View of 
the receSS 150 is Selected a polygon with an internal angle 
larger than 90 degrees, for example a regular octagon as 
shown in FIG. 11A. Moreover, a trench is formed in a region 
which the pad electrode occupies and a shape thereof is 
Selected a polygon with an internal angle larger than 90 
degrees, for example a regular octagon, as in the case of the 
first embodiment. 

0223). By means of a method similar to the described 
above, an underlying film 100a, a copper seed film 100b and 
a copper plated film 100c are deposited over all the Surface, 
Such that the second via hole 16, the third interconnect 
trench 17(including that in a pad forming Section) and the 
recess 150 of the pad electrode forming region are filled with 
the films 100a, 100b and 100c. Thereafter, the copper films 
18c and 18b, and the underlying film 18a other than those in 
the second via hole 16, the third interconnect trench 17 and 
pat electrode are removed by means of a chemical mechani 
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cal polishing (CMP) process to form a third buried metal 
(Cu) interconnect layer 100 and a pad electrode 101. 

0224 Please note that as the uppermost metal (Cu) inter 
connect layer, generally used is a metal (Cu) interconnect 
with a relatively large thickness approximately in the range 
of 0.8 to 1.5 lum, taking wire bondability into consideration. 

0225. As shown in FIG. 13, on the third metal (Cu) 
interconnect layer 100, a dense silicon nitride film 102a as 
a copper-diffusion preventive layer is deposited. Thereafter, 
further stacked is a protective insulating film 102b such as 
made of a Silicon nitride film, a Silicon oxide film, a Silicon 
oxynitride film or a stacked structure film thereof to a 
thickness of the order of 1.0 lum. Then, on the protective 
insulating film 102b, a buffer coat film 103 such as made of 
polyimide is formed to a thickness approximately in the 
range of 5 to 10 um depending on a necessity as a Second 
protective insulating film and then, an opening 104 is formed 
in the desired site in the pad electrode 101 for connection to 
an external terminal (not shown) by means of a wire-boding 
method or the like. 

0226. As described above, according to the embodiment 
of the invention, as shown in FIGS. 11A and 11B, since the 
pad electrode 101 is selected a structure in which a lower 
protruding Section 150 is integrally included as a part of the 
pad electrode 101 so as to be an effective thickness larger 
and the lower protruding Section 150 assumes a regular 
octagon as a shape of a Sectional view, a load or impact force 
imposed on the pad electrode 101 can be alleviated by 
increase in the effective thickness of the pad electrode 
corresponding to a magnitude of the increase and StreSS 
concentration at a corner of the lower protruding Section 
150, where a stress is concentrated with ease, is reduced by 
a great margin compared to a case of a tetragon even when 
the load or impact force actually occur in bonding of a wire. 
Accordingly, cracking can be prevented from occurring in 
the interlayer insulating film. Therefore, Since bonding can 
be performed in a condition in which a strength of connec 
tion with the external terminal is Sufficiently ensured, the 
connection can be effected in a stable manner with ease, 
which leads to an effect to obtain a high quality Semicon 
ductor device at a low cost. 

0227 Moreover, the embodiment of the invention is an 
effective method when a pad electrode is down Scaled, 
though the pad electrode requires a high allowable Setting 
value of a load or impact force receiving when bonding is 
effected in the sense of relativity. 

0228. While in FIG. 11, the case where a shape in 
croSS-Section of the lower protruding Section 150 is a regular 
octagon, there may be available a variety of choice of shapes 
with which a similar effect is exerted: a polygon in which a 
internal angle of a Selected corner is larger than 90 degrees, 
a circular pad electrode as shown in FIGS. 14 and 15 or an 
elliptic pad electrode and a shape in which a Selected corner 
is rounded or chamfered as shown in FIGS. 16 and 17. 
Moreover, a pad electrode 101 of a conventional shape, for 
example a tetragon may be adopted, though with the lower 
protruding Section of a shape as described above, which is 
shown in FIG. 18. Furthermore, as a shape of the lower 
protruding Section, one obtained by adopting of the shapes 
as described above partly or in combination thereof may be 
employed with a similar effect exerted. 
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Third Embodiment 

0229. A similar effect is also exerted in a pad electrode 
with the following Structure and shapes of constituents 
thereof: A pad electrode is constructed of a first metal 
electrode and a Second metal electrode formed thereon and 
a shape of a plan View of the first metal electrode is one 
Selected from the group consisting of a circle, an ellipse, a 
polygon with at least one internal angle larger than 90 
degrees and a polygon with at least one corner chamfered or 
rounded, or alternatively, one of shapes obtained by adopt 
ing of the shapes as described above partly or in combination 
thereof. 

0230. In FIGS. 19A and 19B, shown is the structure of 
the Semiconductor in the embodiment. 

0231. As shown in FIG. 19B, an upper electrode layer 
201 contacts the upper side of a main electrode layer 101. 
The upper electrode layer 201 is exposed in a pad electrode 
opening 204. The other portions of the structure are similar 
to those shown in FIG. 1B. 

0232 Further, in FIGS. 20 and 21, shown is the fabri 
cation method for the structure shown in FIGS. 19A and 
19B. The procedure up to a step where the structure shown 
in FIG. 2 is fabricated is the same as that in the first 
embodiment. While an interconnect trench is formed in a 
portion where the pad electrode is provided when the third 
interconnect trench 17 shown in FIG. 2 is formed, a shape 
of the interconnect trench of the pad electrode is one with an 
internal angle larger than 90 degrees, for example a regular 
octagon, Similar to in the first embodiment. Thereafter, a 
third metal (Cu) interconnect layer 100 and the first pad 
electrode 101 are formed in a method similar to the above 
described. 

0233. As shown in FIG. 20, a fourth metal interconnect 
layer 200 and a second pad electrode 201 are formed so as 
to be Superimposed on the third metal (Cu) interconnect 
layer 100 and the first pad electrode 101. As the fourth metal 
interconnect layer, an interconnect made of, for example, 
aluminum as a main ingredient, can be adopted. An under 
lying film 200a composed of a titanium nitride film, a 
Stacked film of titanium and titanium nitride, a tantalum 
film, a tantalum nitride film, a Stacked film of tantalum and 
tantalum nitride, or the like are deposited over all the Surface 
using a PVD method or a CVD method in order to prevent 
a mutual reaction between the copper interconnect layer and 
aluminum thereon from occurring. On the underlying film 
200a, Sequentially deposited are an aluminum alloy film 
200b Such as a Al-Cu film and an antireflection film 200c 
Such as a titanium nitride film or a Silicon oxynitride film, 
followed by photolithography and an etching technique to 
form a fourth metal interconnect layer 200 and the second 
pad electrode 201. A thickness of the aluminum interconnect 
layer 200 and the pad electrode 201 may be approximately 
in the range of 0.3 to 1.0 um Since the Second pad electrode 
is Spaced apart from the first pad electrode. 

0234 Please note that the fourth metal (Al) interconnect 
layer 200 and the second pad electrode 201 are desirably 
formed so as to perfectly cover all of the third metal (Cu) 
interconnect layer 100 and the first pad electrode 101 as the 
underlying layer in order to prevent damaging of a Surface 
of the copper interconnect and oxidation thereof from occur 
ring in the aluminum interconnect formation Step. 
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0235. As shown in FIG. 21, a dense silicon nitride film 
202a as a copper-diffusion preventive film is deposited on 
the fourth metal (Al) interconnect layer 200 and the second 
pad electrode 201. Thereafter, a protective insulating film 
202b, Such as a Silicon nitride film, a Silicon oxide film, a 
Silicon oxynitride film or a Stacked film composed thereof, 
is Stacked to a thickness of approximately 1.0 lim. Moreover, 
on the protective insulating film 202b, formed is a buffer 
coat layer 203 Such as made of polyimide depending on a 
necessity as a Second protective insulating layer to a thick 
neSS of the order in the range of 5 to 10 um and an opening 
204 is formed in the desired site in the pad electrode 201 for 
connection to an external terminal (not shown) using a wire 
bonding method or the like. 
0236 AS described above, according to such an embodi 
ment of the invention, since as shown in FIGS. 19A and 
19B, the pad electrode has a structure in which the first pad 
electrode 101 formed with a buried interconnect layer and 
the Second pad electrode 201 formed using the etching 
method are Superimposed on each other and a shape of the 
first pad electrode 101 is a regular octagon, therefore, a load 
or impact force imposed on the pad electrodes can be 
alleviated by increase in the effective thickneSS in a corre 
sponding manner to a magnitude of the increase even when 
the load or impact force actually occur, and moreover, StreSS 
concentration at a corner of the first pad electrode 101 where 
the StreSS is concentrated with ease is also greatly reduced 
compared with a case of a tetragon as a shape. Accordingly, 
cracking can be prevented from occurring in the interlayer 
insulating film. 
0237) Therefore, since bonding can be performed in a 
condition in which a strength of connection with the external 
terminal is Sufficiently ensured, the connection can be 
effected in a stable manner with ease, which leads to an 
effect to obtain a high quality Semiconductor device at a low 
cost. Moreover, the embodiment of the invention is an 
effective method when a pad electrode is down Scaled, 
though the pad electrode requires a high allowable Setting 
value of a load or impact force receiving when bonding is 
effected in the Sense of relativity. Furthermore, Since a metal 
interconnect layer as the uppermost layer is constructed Such 
that the third metal interconnect layer 100 and the fourth 
metal interconnect 200 are Superimposed on each other, the 
effective thickneSS is larger and thereby a lower resistivity is 
realized, with the result that wiring delay or noise -margin 
can be effectively reduced. 
0238 While in FIGS. 19A and 19B, described is the case 
where the first pad electrode and the Second pad electrode 
are Superimposed on each other and a shape of the first pad 
electrode 101 is a regular octagon, a similar effect is exerted 
even when a polygon in which an internal angle of a Selected 
corner thereof is larger than 90 degrees. 
0239 Shapes of a pad electrode may be varied in many 
ways: a circular pad electrode as shown in FIGS. 22 and 23, 
or an elliptic pad electrode, or a shape in which a Selected 
corner is rounded or chamfered as shown in FIGS. 24 and 
25. Moreover, as shown in FIG. 26, only the first pad 
electrode 101 is shaped as described above, but the second 
pad electrode 201 and the pad electrode opening may be 
shaped to be conventional, for example of a tetragon. 
Furthermore, a shape of the first pad electrode may be one 
obtained by adopting of the shapes as described above partly 
or in combination thereof. 
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Fourth Embodiment 

0240 The following structure and shape of a pad elec 
trode have a similar effect to be exerted: A pad electrode has 
a structure in which a first metal electrode and a Second 
metal electrode are Superimposed on each other with a 
connection hole of a large cross-sectional area interposed 
therebetween, and a shape of a plan View of a main part of 
the connection hole may be one Selected from the group 
consisting of a circle, an ellipse, a polygon in which an 
internal angle of at least one corner thereof is larger than 90 
degrees and a polygon in which at least one corner thereof 
is rounded or chamfered, or a shape obtained by adopting of 
the shapes as described above partly or in combination 
thereof. Please note that the term “a connection hole of a 
large cross-sectional area” means a connection hole having 
an Outer periphery of a shape in the inside vicinity of and 
along the Outer periphery of the shape of a plan view of the 
main electrode layer. In FIGS. 27A and 27B, shown is the 
Structure of a Semiconductor device according to Such an 
embodiment, which different from the above described of 
the invention. 

0241 As shown in FIG. 27B, the pad electrode includes 
a lower electrode layer 250 beneath the main electrode layer 
101. The main electrode layer 101 is exposed in a pad 
electrode opening 204. The main electrode layer 101 and the 
lower electrode layer 250 are connected by the connection 
hole 251 interposed therebetween. The connection hole 251 
is a So-called a large area connection hole as shown in FIG. 
27A, that is a connection hole having an outer periphery of 
a shape in the inside vicinity of and along the outer periphery 
of the shape of a plan view of the main electrode layer 101. 
The other portions of the structure are similar to those shown 
in FIG. 11B. 

0242. In FIGS. 28 to 30, shown is a fabrication process 
for the structure shown in FIGS. 27A and 27B. 

0243 As shown in FIG. 28, the fabrication process is the 
same as the fabrication process (FIGS. 123 to 126) for the 
conventional semiconductor device shown in FIGS. 122A 
and 122B up to a step where the first metal (W) interconnect 
layer 10 is formed. 
0244. On the first metal (W) interconnect 10, stacked is 
a first interlayer insulating film 11 of a three-layer Structure 
composed of an insulating film 11a. Such as a Silicon oxide 
film, a silicon nitride film 11b, an insulating film 11c such as 
a silicon oxide film by means of a plasma CVD method or 
the like. 

0245. Then, a first via hole 12 and a second interconnect 
trench 13 are formed in the first interlayer insulating film 11 
using photolithography and an etching technique at a desired 
site on a Surface thereof. While an interconnect trench is 
formed at a site where the first pad electrode is provided 
simultaneously with when the second interconnect trench 13 
is formed, a shape of the interconnect trench of the first pad 
electrode is Selected a polygon in which an internal angle of 
a corner thereof is larger than 90 degrees, for example a 
regular octagon. 
0246 Thereafter, an underlying film 14a and copper film 
14b and 14c are deposited over all the surface such that the 
first via hole 12 and the second interconnect trench 13 
(including a section in which the lower electrode layer is 
formed) are filled with the films 14a, 14b and 14c, and the 
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copper films 14c and 14b and the underlying film 14a other 
than those in the first via hole 12 and the second interconnect 
trench 13 are removed by means of a chemical mechanical 
polishing process to form the Second buried metal (Cu) 
interconnect layer 14 and the lower electrode layer. 
0247 As shown in FIG. 29, on the second metal (Cu) 
interconnect layer 14, Stacked is a Second interlayer insu 
lating film 15 of a four-layer Structure composed of a Silicon 
nitride film 15a, an insulating film 15b such as a silicon 
oxide film, a silicon nitride film 15c and an insulating film 
15d such as a silicon oxide film by means of a plasma CVD 
method or the like. A second via hole 16 and a third 
interconnect trench 17 are formed in the second interlayer 
insulating layer 15 at a desired site on a Surface thereof using 
photolithography and an etching technique. At this time, a 
connection hole 251 is also formed on the lower electrode 
layer simultaneously with when the Second via hole is 
formed and a shape of a plan View of the connection hole is 
Selected a polygon in which an internal angle of a corner is 
larger than 90 degrees, for example a regular octagon. 

0248. Further, while when the third interconnect trench is 
formed, an interconnect trench is also formed in a portion 
where the main electrode layer is provided, the interconnect 
trench of the main electrode layer is also of a shape of a 
polygon with an internal angle lager than 90 degrees, for 
example a regular octagon. 
0249. An underlying film 100a and copper films 100b 
and 100c are deposited over all the surface such that the 
second via hole 16, the third interconnect trench 17, the 
connection hole 251 on the lower electrode layer and the 
main electrode layer 101 are filled with the films 100a, 100b 
and 100c using a method similar to the above described. 
Thereafter, unnecessary portions of the deposited films 
100a, 100b and 100c are removed by a chemical mechanical 
polishing process to form a third buried metal (Cu) inter 
connect layer 100 and the main electrode layer 101. 
0250) As shown in FIG. 30, a dense silicon nitride film 
202a as a copper-diffusion preventive layer is deposited on 
the third metal (Cu) interconnect layer 100 and the second 
pad electrode 101 and thereafter, a protective insulating film 
202b Such as a silicon nitride film, a silicon oxide film, a 
Silicon oxynitride film or a Stacked Structure film thereof is 
stacked to a thickness of the order of 1.0 lum. Then, on the 
protective insulating film 202b, a buffer coat layer 203 Such 
as made of polyimide is formed as a Second protective 
insulating film depending a necessity to a thickness approxi 
mately in the range of 5 to 10 um and an opening 204 is 
further formed in the desired site in the main electrode layer 
101 for connection to an external terminal (not shown) using 
a wire bonding method or the like method. 
0251 AS described above, according to the embodiment 
of the invention, Since the pad electrode has a structure, as 
shown in FIGS. 27A and 27B, in which the lower electrode 
layer 250 formed as a buried metal interconnect layer and 
the main electrode layer 101 are Superimposed on each other 
with a large area connection hole 251 interposed therebe 
tween and at least one of the lower electrode layer 250 and 
the connection hole 251 is of a shape of a regular octagon, 
therefore, a load or impact force imposed on the pad 
electrode can be alleviated by increase in an effective 
thickness of the pad electrode in a corresponding manner to 
the magnitude of the increase when the load or impact force 
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actually occurs in connection to an external terminal using 
wire bonding or the like and moreover, StreSS concentration 
at corners of the lower electrode layer 250 and the connec 
tion hole 251, where a streSS is concentrated with ease, can 
greatly decreases compared with a case of a pad electrode 
with a shape of a tetragon. Accordingly, cracking can be 
prevented from occurring in the interlayer insulating film. 

0252) Therefore, since bonding can be performed in a 
condition in which a strength of connection with the external 
terminal is Sufficiently ensured, the connection can be 
effected in a stable manner with ease, which leads to an 
effect to obtain a high quality Semiconductor device at a low 
COSt. 

0253 Moreover, the embodiment of the invention is an 
effective method when a pad electrode is down Scaled, 
though the pad electrode requires a high allowable Setting 
value of a load or impact force receiving when bonding is 
effected in the sense of relativity. 

0254 Furthermore, since a metal interconnect layer as 
the uppermost layer is constructed Such that the third metal 
interconnect layer 100 and the fourth metal interconnect200 
are Superimposed on each other, the effective thickneSS is 
larger and thereby a lower resistivity is realized, with the 
result that wiring delay or noise margin can be effectively 
reduced. 

0255 Moreover, while a metal (Cu) interconnect layer of 
a relative large thickness of the order in the range of 0.8 to 
1.5 um is generally adopted as the uppermost layer taking 
into consideration reliability of connection with an external 
terminal using wire bonding or the like, the metal (Cu) 
interconnect layer as the uppermost layer can be thinner So 
as to be more Suitable for micro-fabrication Since an effec 
tive thickness of the pad electrode is larger by employing the 
pad electrode of a Superimposing Structure with an inter 
posing connection hole of a large cross-sectional area, as 
adopted in the embodiment. 
0256 While in FIGS. 27A and 27B, description is given 
of the case where the lower electrode layer and the main 
electrode layer are Superimposed on each other with a 
large-area connection hole interposed therebetween and the 
lower electrode layer 250 is in the shape of a regular 
octagon, a similar effect is also exerted in a case of a polygon 
in which an internal angle of a Selected corner is larger than 
90 degrees as well. 

0257 Moreover, various shapes of a pad electrode may 
be available: a pad electrode, whose Sectional view is shown 
in FIG. 31, and in which a plan view of the lower electrode 
layer 250 is of a shape of a circle as shown in FIG. 32 or an 
ellipse and a pad electrode having the main electrode layer, 
large-area connection hole and lower electrode each of a 
shape of a polygon with a corner of interest rounded or 
chamfered as shown in FIGS. 33 and 34, Moreover, as 
shown in FIG. 35, a pad electrode may be adopted in which 
only the lower electrode layer 250 has a shape as described 
above, but the connection hole 251, the main electrode layer 
101 and the pad electrode opening 204 each have a conven 
tional shape, for example a tetragon. Furthermore, a shape of 
the lower electrode layer 250 is not limited to the described 
above variations, but one obtained by adopting of the shapes 
as described above partly or in combination thereof may be 
adopted. 
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Fifth Embodiment 

0258. A similar effect is also exerted in a pad electrode 
with the following Structure and shapes of constituents 
thereof. A pad electrode has a structure in which a lower 
electrode layer and a main electrode layer are Superimposed 
on each other with a large-area connection hole interposed 
therebetween, wherein a thickness of the lower electrode 
layer is partially larger So as to form a lower protruding 
Section. A shape of a plan view of the lower protruding 
Section is one Selected from the group consisting of a circle, 
an ellipse, a polygon with at least one internal angle larger 
than 90 degrees and a polygon with at least one corner 
chamfered or rounded, or alternatively, one of shapes 
obtained by adopting of the shapes as described above partly 
or in combination thereof. In FIG. 36, shown is the structure 
of a Semiconductor device according to Such an embodi 
ment, which different from the above described of the 
invention. 

0259. As shown in FIG. 36B, a pad electrode includes a 
lower protruding section 240 beneath the lower electrode 
250. The other portions are similar to those shown in the 
fourth embodiment. 

0260. In FIGS. 37 to 39, shown is a fabrication process 
for the structure shown in FIGS. 36A and 36B. 

0261. As shown in FIG. 37, the fabrication process is the 
same as the fabrication process (FIGS. 123 to 124) for the 
convention semiconductor device shown in FIGS. 122A 
and 122B up to a step where the first metal (W) interconnect 
layer 10 is formed. 
0262 On the first metal (W) interconnect 10, stacked is 
a first interlayer insulating film 230 of a four-layer structure 
composed of a silicon nitride film 230a, an insulating film 
230b Such as a silicon oxide film, a silicon nitride film 230c 
and an insulating film 230d such as a silicon oxide film by 
means of a plasma CVD method or the like. Then, a first via 
hole 12 and a second interconnect trench 13 are formed in 
the desired site in the first interlayer insulating film 11 using 
photolithography and an etching technique at a desired site 
on a Surface thereof. 

0263. While a recess 240 is formed in a part of a lower 
electrode layer forming region Simultaneously with when 
the first via hole 12 is formed, a shape of the recess 240 is 
Selected a polygon with an internal angle larger than 90 
degrees, for example a regular octagon. 

0264. Please note that the silicon nitride film 230a is to 
prevent the recess 240 of the lower electrode layer forming 
region from being excessively etched when the first via hole 
12 is formed and after dry etching is effected with the silicon 
nitride film 230a as a stopper film, the silicon nitride film 
230a is lightly etched and thereby, the recess 240 can be 
processed with good controllability. 

0265. Further, while when the second interconnect trench 
13 is formed, an interconnect trench is formed in a region 
where the lower electrode is provided, a shape of the latter 
interconnect trench is also Selected a polygon with an 
internal angle larger than 90 degrees, for example a regular 
Octagon. 

0266 Thereafter, an underlying film 14a, copper films 
14b and 14c are deposited over all the surface such that the 
first via hole 12, the second interconnect trench 13 and the 
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lower electrode layer forming region are filled with the films 
14a and 14b and 14c, and unnecessary portions of the copper 
films 14c and 14b, and the underlying film 14a are removed 
by means of a chemical mechanical method or the like to 
form a Second buried metal (Cu) interconnect layer 14 and 
a lower electrode layer 250 with a section 240 which is part 
of the lower electrode layer whose thickneSS is partially 
larger than the rest of the layer. 

0267 As shown in FIG. 38, on the second buried metal 
(Cu) interconnect layer 14 and the lower electrode layer 250, 
Stacked is a Second interlayer insulating film 15 of a four 
layer Structure composed of a Silicon nitride film 15a, an 
insulating film 15b Such as a Silicon oxide film, a Silicon 
nitride film 15c and an insulating film 15d such as a silicon 
oxide film by means of a plasma CVD method or the like. 
Then, a second via hole 16 and a third interconnect trench 
17 are formed in the desired site in the second interlayer 
insulating film 15 using photolithography and an etching 
technique at a desired Site on a Surface thereof. 

0268. At this time, a connection hole 251 is also formed 
on the lower electrode layer simultaneously with when the 
Second via hole is formed, and a shape of a plan View of the 
connection hole is Selected a polygon with an internal angle 
larger than 90 degrees, for example a regular octagon. 

0269. Further, while when the third interconnect trench is 
formed, an interconnect trench is also formed in a portion 
where the main electrode layer is provided, the interconnect 
trench of the main electrode layer is also of a shape of a 
polygon with an internal angle lager than 90 degrees, for 
example an octagon. 

0270. An underlying film 100a and copper films 100b 
and 100c are deposited over all the surface such that the 
Second via hole 16, the third interconnect trench 17, the 
connection hole 251 on the first electrode pad and the second 
pad electrode forming section 101 are filled with the films 
100a, 100b and 100c using a method similar to the above 
described. Thereafter, unnecessary portions of the deposited 
films 100a, 100b and 100c are removed by a chemical 
mechanical polishing process to form a third buried metal 
(Cu) interconnect layer 100 and the main electrode layer 
101. 

0271 As shown in FIG. 39, a dense silicon nitride film 
202a as a copper-diffusion preventive layer is deposited on 
the third metal (Cu) interconnect layer 100 and the main 
electrode layer 101 and thereafter, a protective insulating 
film 202b Such as a silicon nitride film, a silicon oxide film, 
a Silicon oxynitride film or a Stacked Structure film thereof 
is stacked to a thickness of the order of 1.0 lum. Then, on the 
protective insulating film 202b, a buffer coat layer 203 Such 
as made of polyimide is formed as a Second protective 
insulating film depending a necessity to a thickness approxi 
mately in the range of 5 to 10 um and an opening 204 is 
further formed in the desired site in the pad electrode 101 for 
connection to an external terminal (not shown) using a wire 
bonding method or the like. 

0272. As described above, according to the embodiment 
of the invention, Since the pad electrode has a structure, as 
shown in FIGS. 36A and 36B, in which the lower electrode 
layer 250 and the main electrode layer 101, both being 
formed in respective buried metal interconnect layers, are 
Superimposed on each other with the large area insulating 
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film hole 251 interposed therebetween, a thickness of the 
lower electrode layer 250 is partially larger downward to 
form the lower protruding section 240 and the lower pro 
truding Section 240 is of a plan view shape of a regular 
octagon; therefore, a load or impact force imposed on the 
pad electrode can be alleviated by increase in an effective 
thickness of the pad electrode in a corresponding manner to 
the magnitude of the increase even when the load or impact 
force actually occurs in connection to an external terminal 
using wire bonding or the like method and moreover, StreSS 
concentration at a corner of the lower protruding Section 240 
of the lower electrode layer, where StreSS is concentrated 
with ease, can greatly decreases compared with a case of a 
lower protruding Section with a tetragonal shape. Accord 
ingly, cracking can be prevented from occurring in the 
interlayer insulating film. 
0273. Therefore, bonding can be performed in a condi 
tion in which a Strength of connection with the external 
terminal is Sufficiently ensured, the connection can be 
effected in a stable manner with ease, which leads to an 
effect to obtain a high quality Semiconductor device at a low 
COSt. 

0274) Further, the embodiment of the invention is an 
effective method when a pad electrode is down Scaled, 
though the pad electrode requires a high allowable Setting 
value of a load or impact force receiving when bonding is 
effected in the sense of relativity. 
0275 Moreover, while a metal (Cu) interconnect layer of 
a relative large thickness of the order in the range of 0.8 to 
1.5 um is generally adopted as the uppermost layer taking 
into consideration reliability of connection with an external 
terminal by wire bonding or the like, the metal (Cu) inter 
connect layer as the uppermost layer in the embodiment can 
be thinner So as to be more Suitable for micro-fabrication 
Since an effective thickness of the pad electrode is larger by 
employing the pad electrode of a Superimposing structure 
with an interposing connection hole of a large croSS-Sec 
tional area. 

0276 While in FIGS. 36A and 36B, description is given 
of the case where the lower electrode layer and the main 
electrode layer are Superimposed on each other with a 
large-area connection hole interposed therebetween and the 
lower protruding section 240 of the lower electrode layer is 
in the shape of a regular octagon, a similar effect is exerted 
in a case of a polygon in which an internal angle of a Selected 
corner is larger than 90 degrees as well. 
0277 Moreover, various shapes of a lower protruding 
Section of the lower electrode layer electrode may be avail 
able: a lower protruding section 240, whose sectional view 
is shown in FIG. 40, and whose plan view is of a shape of 
a circle as shown in FIG. 41 or an ellipse; and a lower 
protruding Section 240 with a Selected corner rounded or 
chamfered as shown in FIGS. 42 and 43. 

0278. Furthermore, as shown in FIG.44, a pad electrode 
may be adopted in which only the lower protruding Section 
240 of the lower electrode 20 layer has a shape as described 
above, but the lower electrode layer 250, the connection hole 
251, the main electrode layer 101 and the pad electrode 
opening 204 each have a conventional shape, for example a 
tetragon. 

0279. In addition, a shape of the lower protruding section 
240 of the lower electrode layer is not limited to the 
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described above variations, but one obtained by adopting of 
the shapes as described above partly or in combination 
thereof. 

Sixth Embodiment 

0280 A similar effect is also exerted in a structure of a 
pad electrode in which at least part is made of a buried metal 
interconnect layer and a StreSS buffer insulating partition is 
provided at a corner of the pad electrode. 
0281. In FIGS. 45A to 45C, shown is a structure of the 
Semiconductor device according to the Sixth embodiment. 
0282. As shown in FIG. 45A, a stress buffer insulating 
partition 301 is provided in a corner region of a pad 
electrode Such that a corner portion is divided and Separated 
as a buffer metal (Cu) layer 300. The other portions of the 
structure are similar to those shown in FIG. 1. 

0283. A fabrication method for the semiconductor device 
shown in FIGS. 45A to 45C is similar to that in the first 
embodiment shown in FIGS. 1A and 1B. 

0284. That is, after the structure shown in FIG. 129 is 
formed based on a conventional technique, on the Second 
metal (Cu) interconnect layer 14, as shown in FIG. 2, 
Stacked is a Second interlayer insulating film 15 of a four 
layer structure composed of a silicon nitride film (SiN) 15a 
as a copper(Cu)-diffusion preventive layer, an insulating 
film 15b such as a silicon oxide film (SiO), a silicon nitride 
film (SiN) 15c and an insulating film 15d such as a silicon 
oxide film (SiO) by means of a plasma CVD method or the 
like. 

0285) A recess as a second via hole 16 and a third 
interconnect trench 17 is formed in the second interlayer 
insulating film 15 at a desired site on a Surface thereon using 
photolithography and an etching technique. At this time, 
Simultaneously, a receSS is also formed at a Site where a pad 
electrode is provided, and an insulating partition receSS for 
forming a StreSS buffer insulating partition is formed in a 
corner region of the pad electrode receSS. The insulating 
partition recess is to form a stress buffer metal layer 300 of 
FIG. 48 and a plan view shape thereof is one like stress 
buffer metal layers 300 exemplified in FIGS. 45A, 49 to 51, 
52A and 53A. 

0286 An underlying film 100a, a copper seed film 100b 
and a copper plated film 100c are deposited over all the 
Surface Such that the second via hole 16 and the third 
interconnect trench 17 are filled with the films 100a, 100b 
and 100c to a thickness approximately in the range of 1.5 to 
3 um using a method similar to the above described. 
Thereafter, unnecessary portions of the copper films 100c 
and 100b and the underlying film 100a are removed by 
means of a chemical mechanical polishing processing to 
form a third buried metal (Cu) interconnect layer 100, a pad 
electrode 101 and a stress buffer metal layer 300. 
0287 Process steps following the last step in the above 
described procedure are the same as those described in the 
first embodiment. 

0288 According to the embodiment of the invention, as 
shown in FIGS. 46 and 47, the stress buffer metal layer 300 
is placed at a corner of the pad electrode and the StreSS buffer 
insulating partition 301 is interposed between the pad elec 
trode 101 and the stress buffer metal layer 300. With such a 
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structure adopted, when a load 304 or impact force 305 is 
imposed on the pad electrode 101 in connection to an 
external terminal by means of wire bonding or the like, a 
stress is buffered at a corner of the pad electrode where the 
StreSS is especially concentrated with ease by a slight elastic 
deformation of the stress buffer insulating partition 301, 
such that only a small stress (impact force) 306 acts on the 
interlayer insulation film around the corner of the pad 
electrode. Accordingly, cracking can be prevented from 
occurring in the interlayer insulating film around the corner 
of the pad electrode 101. 
0289 While in FIGS. 45A to 45C, the stress buffer 
insulating partition 301 is formed by providing the stress 
buffer metal (Cu) layer 300 of a shape of a triangle at an 
corner of the pad electrode 101, insulating partitions of 
another shape also exerts a similar effect. A plurality of 
stress buffer partitions may be formed. 
0290 For example, the following case also exerts more 
of the effect: A plurality of stress buffer insulating partitions 
301 are formed by providing a plurality of stress buffer metal 
layers 300 at corners of the pad electrode 101, as shown in 
a sectional view of FIG. 48 and in plan views of FIGS. 49 
to 52B. Further, alterations in structure and shape may be 
available: As shown in FIGS. 53A and 53B, a thickness of 
the stress buffer metal layer 300, which is located at a corner 
of the pad electrode 101, may be changed so as to be 
different from the other parts of the pad electrode. 

Seventh Embodiment 

0291. A similar effect is also exerted in a structure of a 
pad electrode in which at least part is made of a buried metal 
interconnect layer, a thickness of a metal electrode is par 
tially larger downward than the rest thereof and a StreSS 
buffer insulating partition is provided at a corner of the metal 
electrode. 

0292. In FIGS. 54A to 54C, shown is a structure of the 
Semiconductor device in this embodiment of Such a struc 
ture. A pad Section includes a lower protruding Section 150. 
The lower protruding section 150 includes a stress buffer 
insulating partition 311 by which a corner portion is sepa 
rated as a stress buffer metal layer 310 in the corner region 
thereof. 

0293 According to this embodiment, as shown in FIGS. 
54A to 54C, the structure is such that the stress buffer metal 
(Cu) layer 310 is formed at a corner of the lower protruding 
Section of the pad electrode and the StreSS buffer insulating 
partition 311 is interposed between the lower protruding 
section 150 of the pad electrode and the stress buffer 
metal(Cu) layer 310. 
0294 With such a structure adopted, when a load or 
impact force is imposed on the lower protruding section 150 
of the pad electrode in connection to an external terminal by 
means of wire bonding or the like, a StreSS is buffered at a 
corner of the lower protruding Section where the StreSS is 
especially concentrated with ease by a slight elastic defor 
mation of the stress buffer insulating partition 311, such that 
only a Small Stress (impact force) acts on the interlayer 
insulation film around the corner of the lower protruding 
Section. Accordingly, cracking can be prevented from occur 
ring in the interlayer insulating film around the corner of a 
thicker section 150 of the pad electrode. 
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0295) While in FIGS. 54A to 54C, the stress buffer 
insulating partition 311 is formed by providing the StreSS 
buffer metal layer 310 of a shape of a triangle at a corner of 
the thicker section 150 of the pad electrode, a similar effect 
is also exerted with an insulating partition of another shape. 
A plurality of StreSS buffer insulating partitions may be 
formed. 

0296 For example, as shown in FIGS. 55 to 57, a 
tetragon, a quartered circle and the like can be adopted as a 
shape of a stress buffer metal (Cu) layer 310 placed at a 
corner of the thicker section 150 of the pad electrode. 
0297 As shown in FIGS. 58,59A and 59B, more of the 
effect can be exerted using a plurality of StreSS buffer 
insulating partitions 311 together with a plurality of StreSS 
buffer metal (Cu) layers 310 located at corners of a thicker 
section 150 of the pad electrode. 
0298. A further modification may be available: as shown 
in FIGS. 60A and 60B, a stress buffer metal (Cu) layer 310 
placed at a corner of the lower protruding section 150 and a 
StreSS buffer metal layer placed at a corner of the pad 
electrode 101 as the upper portion are Superimposed on each 
other and thereby, as shown in FIG. 60B, formed is an 
insulating partition layers 301 and 311 combined extending 
up to a Surface of the pad electrode. 

Eighth Embodiment 

0299. A similar effect is also exerted in a structure of a 
pad electrode in which at least part is made of a buried metal 
interconnect layer, and a main electrode layer 101 and an 
upper electrode layer 201 formed on the main electrode 
layer 101 are included, and as shown in FIGS. 61A to 61C, 
a StreSS buffer insulating partition 321 is provided at a corner 
of the main electrode layer 101. The structure is similar to 
that in the third embodiment (see FIGS. 19A and 19B) with 
the exception that the StreSS buffer insulating partition 321 is 
at a corner of the main electrode 101. 

0300. According to this embodiment, as shown in FIGS. 
61A to 61C, the stress buffer insulating partition 321 is 
interposed between the main electrode layer 101 and the 
stress buffer metal layer 320 located at a corner of the main 
electrode layer 101. 
0301 With such a structure adopted, when a load or 
impact force is imposed on the pad electrode in connection 
to an external terminal by means of wire bonding or the like, 
a stress is buffered at a corner of the main electrode layer 101 
where the StreSS is especially concentrated with ease by a 
Slight elastic deformation of the StreSS buffer insulating 
partition 321, Such that only a Small stress (impact force) 
acts on the interlayer insulation film around the corner of the 
main electrode layer 101. Accordingly, cracking can be 
prevented from occurring in the interlayer insulating film 
around the corner of the main electrode layer 101. 
0302) While in FIGS. 61A to 61C, the stress buffer 
insulating partition 321 is formed by providing the StreSS 
buffer metal layer 320 of a shape of a triangle at a corner of 
the main electrode layer 101, a similar effect is also exerted 
with an insulating partition of another shape. A plurality of 
StreSS buffer insulating partitions may be formed. 
0303 For example, as shown in a sectional view of FIG. 
62 and plan views of FIGS. 63 and 64, a tetragon, a 
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quartered circle and the like can be adopted as a shape of a 
stress buffer metal layer 320 placed at a corner of the main 
electrode layer 101. 
0304 More of the effect can be exerted using a plurality 
of StreSS buffer insulating partitions 321 by providing plu 
rality of stress buffer metal (Cu) layers 320 located at 
corners of the main electrode layer 101 as shown in FIGS. 
65, 66A and 66B. A further modification may be available: 
As shown in FIGS. 67A and 67B, a thickness downward of 
the stress buffer metal layer 320 placed at a corner of the 
main electrode layer 101 is changed to be different from a 
depth of the rest of the main electrode layer 101. 

Ninth Embodiment 

0305) A similar effect is also exerted in a structure of a 
pad electrode in which at least part is made of a buried metal 
interconnect layer, and an lower electrode layer and a main 
electrode layer are Superimposed on each other with a 
large-area connection hole interposed therebetween, and 
StreSS buffer insulating partitions are provided at corners of 
the lower electrode layer and the connection hole. The 
Structure of the Semiconductor device in this embodiment is 
shown in FIGS. 68A to 68C. 

0306 The structure is similar to that of the structure (see 
FIGS. 27A and 27B) in the fourth embodiment with the 
exception that the StreSS buffer insulating partition is pro 
Vided at at least one of corners of the lower electrode layer 
and the connection hole. 

0307 According to this embodiment, as shown in FIGS. 
68A to 68C, a stress buffer metal layer 330 is placed at an 
corner of a lower electrode layer 250 and the stress buffer 
insulating partition 331 is interposed between the lower 
electrode layer 250 and the stress buffer metal layer 330. 
0308 With such a structure adopted, when a load or 
impact force is imposed on the pad electrode in connection 
to an external terminal by means of wire bonding or the like, 
a stress is buffered at a corner of the lower electrode layer 
250 where the stress is especially concentrated with ease by 
a slight elastic deformation of the StreSS buffer insulating 
partition 331, Such that only a Small stress (impact force) 
acts on the interlayer insulation film around the corner of the 
lower electrode layer 250. Accordingly, cracking can be 
prevented from occurring in the interlayer insulating film 
around the corner of the lower electrode layer 250. 
0309 While in FIGS. 68A to 68C, the stress buffer 
insulating partition 331 is formed by providing the StreSS 
buffer metal layer 330 of a shape of a triangle at a corner of 
the lower electrode layer 250, a similar effect is also exerted 
with an insulating partition of another shape. A plurality of 
StreSS buffer insulating partitions may be formed. 
0310 For example, as shown in a sectional view of FIG. 
69 and plan views of FIGS. 70 and 71, a tetragon, a 
quartered circle and the like can be adopted as a shape of a 
stress buffer metal layer 330 placed at a corner of the lower 
electrode layer 250. More of the effect can be exerted using 
a plurality of stress buffer insulating partitions 331 by 
providing a plurality of stress buffer metal layers 330 located 
at corners of the lower electrode layer 250 a shown in FIGS. 
72, 73A and 73B. Another modification may be available: as 
shown in FIGS. 74A and 74B, and 75A and 75B, not only 
is a stress buffer metal layer 330 provided at a corner of the 
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lower electrode layer 250, but stress buffer metal layers 320 
and 300, similar to the stress buffer metal layer 330, are also 
provided at corners of the connection hole 251 and the main 
electrode layer 101 So as to be integrally Superimposed on 
one another to form stress buffer insulating partitions 331, 
321 and 301. 

0311. A still another modification may also be available: 
As shown in FIG. 76A and 76B, a stress buffer metal layer 
320 is provided only at a corner of a large-area connection 
hole 251 and a stress buffer insulating partition 321 is 
provided only between the connection hole 251 and the 
stress buffer metal layer 320. 

Tenth Embodiment 

0312. A similar effect is also exerted in a structure of a 
pad electrode in which at least part is made of a buried metal 
interconnect layer, a lower electrode layer and a main 
electrode layer are Superimposed on each other and a thick 
neSS of the lower electrode layer is partially larger So as to 
form a lower protruding Section, wherein a StreSS buffer 
insulating partition is provided at corner of the lower pro 
truding Section. The Structure of the Semiconductor device in 
this embodiment is shown in FIGS. 77A to 77C. 

0313 The structure is similar to that of the structure (see 
FIGS. 36A and 36B) in the fifth embodiment with the 
exception that the StreSS buffer insulating partition is pro 
Vided at a corner of the lower protruding Section. 
0314. According to this embodiment, as shown in FIGS. 
77A to 77C, a stress buffer metal layer 340 is placed at an 
corner of a lower protruding section 240 of a lower electrode 
layer 250 and the stress buffer insulating partition 341 is 
interposed between the lower protruding section 240 and the 
stress buffer metal layer 340. With Such a structure adopted, 
when a load or impact force is imposed on a main electrode 
layer 101 in connection to an external terminal by means of 
wire bonding or the like, a StreSS is buffered at a corner of 
the lower protruding Section 240 where the StreSS is espe 
cially concentrated with ease by a slight elastic deformation 
of the stress buffer insulating partition 341, such that only a 
Small stress (impact force) acts on the interlayer insulation 
film around the corner of the lower protruding section 240. 
Accordingly, cracking can be prevented from occurring in 
the interlayer insulating film around the corner of the lower 
protruding section 240. 

0315) While in FIGS. 77A to 77C, the stress buffer 
insulating partition 341 is formed by providing the StreSS 
buffer metal layer 340 of a shape of a triangle at a corner of 
the lower protruding Section 240, a similar effect is also 
exerted with an insulating partition of another shape. A 
plurality of StreSS buffer insulating partitions may be formed. 

0316 For example, as shown in a sectional view of FIGS. 
78 to 80, a tetragon, a quartered circle and the like can be 
adopted as a shape of a stress buffer metal layer 340 placed 
at a corner of the first pad electrode thick film section 240. 
More of the effect, as shown in FIGS. 81 and 82, can be 
exerted using a plurality of StreSS buffer insulating partitions 
341 by providing a plurality of stress buffer metal layers 340 
located at corners of the first pad electrode thick film Section 
240. Another modification may be available: As shown in 
FIGS. 83A and 83B, 84A and 84B, and 85A and 85B, not 
only is a stress buffer metal layer 340 provided at a corner 
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of the lower protruding section 240, but stress buffer metal 
layers 330, 320 and 300, similar to the stress buffer metal 
layer 340, are also provided at corners of the lower electrode 
layer 250, the connection hole 251 and the main electrode 
layer 101 So as to be integrally Superimposed on one another 
to form stress buffer insulating partitions 341, 331, 321 and 
301. 

Eleventh Embodiment 

0317. A similar effect is also exerted in a structure of a 
pad electrode in which at least part thereof is made of a 
buried metal interconnect layer and a stress buffer protrud 
ing Section is provided at a corner thereof. The Structure of 
the Semiconductor device in this embodiment is shown in 
FIGS. 86A to 86C. 

0318. The structure is similar to that of the structure 
(FIGS. 1A and 1B) in the first embodiment with the 
exception that the stress buffer protruding section 400 is 
provided at a corner of the pad electrode 101. 
03.19. A fabrication process for the semiconductor device 
shown in FIGS. 86A to 86C is similar to that in the first 
embodiment shown in FIGS. 1A and 1B. 

0320 That is, after the structure shown in FIG. 129 is 
fabricated based on a conventional technique, on a Second 
metal (Cu) interconnect layer 14, as shown in FIG. 2, 
Stacked is a Second interlayer insulating film 15 of a four 
layer structure composed of a silicon nitride (SiN) 15a as a 
copper(Cu)-diffusion preventive layer, an insulating film 
15b Such as a silicon oxide film (SiO), a silicon nitride film 
(SiN) 15c and an insulating film 15d such as a silicon oxide 
film (SiO) by means of a plasma CVD method or the like 
method. 

0321) A recess as the second via hole 16 and the third 
interconnect trench 17 is formed in the interlayer insulating 
film 15 at a desired site thereon using photolithography and 
an etching technique. At this time, a receSS is also formed at 
a site where a pad electrode is provided and a buffer receSS 
for forming a StreSS buffer protrusion is formed at a corner 
of the receSS. The buffer receSS is a receSS used for forming 
the stress buffer protruding section 400 of FIGS. 86A and 
86B, and FIG. 89, having a plan view like stress buffer 
protruding sections 400, 401 and 402 exemplified in FIGS. 
90 to 92 and 93A 

0322) An underlying film 100a, a copper seed film 100b 
and a copper plated film 100c are deposited over all the 
Surface to a thickneSS approximately in the range of 1.5 to 
3.0 lum, such that the second via hole 16 and the third 
interconnect trench 17 are filled with the films 100a, 100b 
and 100c by means of a method similar to the above 
described. Thereafter, unnecessary portions of the copper 
films 100c and 100b, and the underlying film 100a are 
removed by means of a chemical mechanical polishing 
process to form a third buried metal (Cu) interconnect layer 
100, a pad electrode 101 and stress buffer protruding sec 
tions 400, 401 and 402. 
0323 Process steps following the last step in the above 
described procedure are the same as those described in the 
first embodiment. 

0324. According to this embodiment, as shown in FIGS. 
86A to 86C, a stress buffer protruding section 400 is placed 
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at an corner of the pad electrode 101. With such a structure 
adopted, when a load 304 or impact force 305 is imposed on 
a pad electrode 101 in connection to an external terminal by 
means of wire bonding or the like, a stress (impact force) is 
buffered at a corner of the pad electrode 101 where the stress 
is especially concentrated with ease by a slight elastic 
deformation of the stress buffer protruding section 400 as 
shown in FIGS. 87 and 88, such that only a small stress 
(impact force) 306 acts on the interlayer insulation film 
around the corner of the pad electrode 101. Accordingly, 
cracking can be prevented from occurring in the interlayer 
insulating film around the corner of the pad electrode 101. 
0325 While in FIGS. 86A to 86C, the stress buffer 
protruding Section 400 of a shape of a tetragon is formed at 
a corner of the pad electrode 101, a similar effect is also 
exerted with an StreSS buffer protruding Section of another 
shape. A plurality of StreSS buffer protruding Sections may be 
formed in combination. 

0326 For example, as shown in FIGS. 89 to 91, other 
patterns. Such as parts of a circle and an ellipse and a part of 
a polygon can be adopted as a shape of a StreSS buffer 
protruding section 400 disposed at a corner of the pad 
electrode 101. The effect can be exerted using a plurality of 
stress buffer protruding sections 401 and 402 in combination 
located at corners of the pad electrode 101 as shown in FIG. 
92. Another modification may be available with still more of 
the stress buffer effect: As shown in FIGS. 93A and 93B, the 
protective insulating films 102 and 103 on the stress buffer 
protruding section 400 are removed. 

Twelfth Embodiment 

0327. A similar effect is also exerted in a structure of a 
pad electrode in which at least part thereof is made of a 
buried metal interconnect layer and a thickness of the pad 
electrode layer is partially larger downward So as to form a 
lower protruding Section, wherein a StreSS buffer protruding 
Section is provided at corner of the lower protruding Section. 
The structure of the semiconductor in this embodiment is 
shown in FIGS. 94A to 94C. 

0328. According to this embodiment, as shown in FIGS. 
94A to 94C, a stress buffer protruding section 410 is placed 
at an corner of a lower protruding section 150. With such a 
Structure adopted, when a load or impact force is imposed on 
a pad electrode 101 in connection to an external terminal by 
means of wire bonding or the like, a stress (impact force) is 
buffered at a corner of the lower protruding section 150 
where the StreSS is especially concentrated with ease by a 
Slight elastic deformation of the StreSS buffer protruding 
Section, Such that only a Small Stress (impact force) acts on 
the interlayer insulation film around the corner of the lower 
protruding Section 150. Accordingly, cracking can prevented 
from occurring in the interlayer insulating film around the 
corner of the lower protruding section 150. 
0329. While in FIGS. 94A to 94C, the stress buffer 
protruding Section 410 of a shape of a tetragon is formed at 
a corner of the lower protruding section 150, a similar effect 
is also exerted with an StreSS buffer protruding Section of 
another shape. A plurality of StreSS buffer protruding Sections 
may be formed in combination. 
0330 For example, as shown in a sectional view of FIGS. 
95 to 97, other patterns such as parts of a circle and an 
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ellipse, a part of a polygon and the like can be adopted as a 
shape of a StreSS buffer protruding Section 410 disposed at a 
corner of the lower protruding section 150. Another struc 
ture may adopted: As shown in FIG. 98, a plurality of stress 
buffer protruding sections 421 and 412 are disposed at 
corners of the lower protruding section 150 in combination. 
In order to attain more of the StreSS buffering effect, a 
Structure may be adopted in which protective insulating 
films 102 and 103 on the stress buffer protruding section 410 
are removed as shown in FIG. 99A and 99B. Another 
modification may be available in combination of a plurality 
of countermeasures: As shown in FIG. 100, stress buffer 
protruding sections 410 and 400 are provided at corners of 
both of the lower protruding section 150 and the pad 
electrode 101 and in addition, the protective insulating films 
102 and 103 on the stress buffer protruding section are 
removed. 

Thirteenth Embodiment 

0331. A similar effect is also exerted in a structure of a 
pad electrode in which at least part thereof is made of a 
buried metal interconnect layer and a main electrode layer 
and an upper electrode layer formed thereon are included, 
wherein a StreSS buffer protruding Section is provided at a 
corner of the main electrode layer. The structure of the 
semiconductor device in this embodiment is shown in FIGS. 
101A to 101C. The structure is similar to that in the third 
embodiment (see FIGS. 19A and 19B) with the exception 
that the StreSS buffer protruding Section is disposed at a 
corner of the main electrode layer. 
0332. According to this embodiment, as shown in FIGS. 
101A to 101C, a stress buffer protruding section 420 is 
placed at an corner of a main electrode layer 101. With such 
a structure adopted, when a load or impact force is imposed 
on an upper electrode layer 201 in connection to an external 
terminal by means of wire bonding or the like, a StreSS 
(impact force) is buffered at a corner of the main electrode 
layer 101 where the stress is especially concentrated with 
ease by a slight elastic deformation of the StreSS buffer 
protruding Section 420, Such that only a Small stress (impact 
force) acts on the interlayer insulation film around the corner 
of the main electrode layer 101. Accordingly, cracking can 
prevented from occurring in the interlayer insulating film 
around the corner of the corner of the main electrode layer 
101. 

0333 While in FIGS. 101A to 101C, the stress buffer 
protruding Section 420 of a shape of a tetragon is formed at 
a corner of the main electrode layer 101, a similar effect is 
also exerted with an StreSS buffer protruding Section of 
another shape. A plurality of StreSS buffer protruding Sections 
may be formed in combination. 
0334) For example, as shown in FIGS. 102 to 104, other 
patterns. Such as parts of a circle and an ellipse, a part of a 
polygon and the like can be adopted as a shape of a StreSS 
buffer protruding section 420 disposed at a corner of the 
main electrode layer 101. Another structure may be adopted: 
as shown in FIGS. 105A and 105B, a plurality of stress 
buffer protruding sections 421 and 412 are disposed at 
corners of the main electrode layer 101 in combination. In 
order to attain more of the StreSS buffering effect, a structure 
may be adopted in which protective insulating films 202 and 
203 on the stress buffer protruding section 420 are removed 
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as shown in FIG. 106A and 106B. Another modification 
may be available in combination of a plurality of counter 
measures: as shown in FIGS. 107A and 107B, stress buffer 
protruding sections 420 and 430 are provided at corners of 
both of the main electrode layer 101 and the upper electrode 
layer 201, respectively, and in addition, the protective insu 
lating films 102 and 103 on the stress buffer protruding 
Section 430 are removed. 

Fourteenth Embodiment 

0335) A similar effect is also exerted in a structure of a 
pad electrode in which at least part thereof is made of a 
buried metal interconnect layer, and a lower electrode layer 
and a main electrode layer are Superimposed on each other 
with a connection hole interposed therebetween, wherein a 
StreSS buffer protruding Section is provided at a corner of the 
lower electrode layer. The structure of the semiconductor 
device in this embodiment is shown in FIGS. 108A to 108C. 
The structure is similar to that in the fourth embodiment (see 
FIGS. 27A and 27B) with the exception that the stress 
buffer protruding Section is disposed at a corner of the lower 
electrode layer. 
0336 According to this embodiment, as shown in FIGS. 
108A to 108C, a stress buffer protruding section 440 is 
placed at an corner of a lower electrode layer 250. 
0337 With such a structure adopted, when a load or 
impact force is imposed on a main electrode layer 101 in 
connection to an external terminal by means of wire bonding 
or the like, a stress (impact force) is buffered at a corner of 
the lower electrode layer 250 where the stress is especially 
concentrated with ease by a slight elastic deformation of the 
stress buffer protruding section 440, such that only a small 
stress (a small impact force) acts on the interlayer insulation 
film around the corner of the lower electrode layer 250. 
Accordingly, cracking can be prevented from occurring in 
the interlayer insulating film around the corner of the lower 
electrode layer 250. 
0338 While in FIGS. 108A to 108C, the stress buffer 
protruding Section 440 of a shape of a tetragon is formed at 
a corner of the lower electrode layer 250, a similar effect is 
also exerted with an StreSS buffer protruding Section of 
another shape. A plurality of StreSS buffer protruding Sections 
may be formed in combination. 
0339 For example, as shown in FIGS. 109 to 111, other 
patterns. Such as parts of a circle and an ellipse, a part of a 
polygon and the like can be adopted as a shape of a StreSS 
buffer protruding section 440 disposed at a corner of the 
lower electrode layer 250. Another structure may be 
adopted: As shown in FIGS. 112A and 112B, a plurality of 
StreSS buffer protruding Sections 441 and 442 are disposed at 
corners of the lower electrode layer 250 in combination. In 
order to attain more of the stress buffer effect, a structure 
may be adopted in which as shown in FIGS. 113A and 
113B, the stress buffer protruding section 440 at a corner of 
the lower electrode layer and a StreSS buffer protruding 
Section 443 at a corner of a connection hole 251 are 
Superimposed on each other and in addition, protective 
insulating films 102 and 103 thereon are removed. 

0340 Another modification may be available in combi 
nation of a plurality of countermeasures: As shown in FIGS. 
114A and 114B, stress buffer protruding sections 440, 443 
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and 400 are provided at corners of all of the lower electrode 
layer 250, the connection hole 251 and the main electrode 
layer 101, respectively, and in addition, the protective insu 
lating films 102 and 103 on the stress buffer protruding 
Section 400 are removed. 

Fifteenth Embodiment 

0341. A similar effect is also exerted in a structure of a 
pad electrode in which at least part thereof is made of a 
buried metal interconnect layer, a lower electrode layer and 
a main electrode layer are Superimposed on each other with 
a connection hole interposed therebetween and a thickneSS 
of the lower electrode layer is partially larger downward So 
as to form a lower protruding Section, wherein a StreSS buffer 
protruding Section is provided at a corner of the lower 
protruding Section. The Structure of the Semiconductor 
device in this embodiment is shown in FIGS. 115A to 115C. 

0342. The structure is similar to that in the fifth embodi 
ment (see FIGS. 36A and 36B) with the exception that the 
StreSS buffer protruding Section is disposed at a corner of the 
lower protruding Section. 

0343 According to this embodiment, as shown in FIGS. 
115A to 115C, a stress buffer protruding section 450 is 
placed at an corner of a lower protruding Section 240 of the 
lower electrode layer. 

0344) With such a structure adopted, when a load or 
impact force is imposed on a main electrode layer 101 in 
connection to an external terminal by means of wire bonding 
or the like, a stress (impact force) is buffered at a corner of 
the lower protruding Section 240 where the StreSS is espe 
cially concentrated with ease by a slight elastic deformation 
of the stress buffer protruding section 450, such that only a 
Small stress (impact force) acts on the interlayer insulation 
film around the corner of the lower protruding section 240. 
Accordingly, cracking can be prevented from occurring in 
the interlayer insulating film around the corner of the lower 
protruding section 240. 

0345 While in FIGS. 115A to 115C, the stress buffer 
protruding Section 450 of a shape of a tetragon is formed at 
a corner of the lower protruding Section 240, a similar effect 
is also exerted with an StreSS buffer protruding Section of 
another shape. A plurality of StreSS buffer protruding Sections 
may be formed in combination. 

0346 For example, as shown in FIGS. 116 to 118, other 
patterns. Such as parts of a circle and an ellipse, a part of a 
polygon and the like can be adopted as a shape of a StreSS 
buffer protruding section 450 disposed at a corner of the 
lower protruding section 240. 

0347 Another structure may be adopted: As shown in 
FIG. 119, a plurality of stress buffer protruding sections 451 
and 452 are disposed at corners of the lower protruding 
Section 240 in combination. In order to attain more of the 
StreSS buffer effect, a structure may be adopted in which as 
shown in FIGS. 120A and 120B, a stress buffer protruding 
section 450 at a corner of the lower protruding section 240, 
a stress buffer protruding section 453 at a corner of the lower 
electrode layer 250 and a stress buffer protruding section 454 
at a corner of a connection hole 251 are Superimposed on 
one another and in addition, protective insulating films 102 
and 103 thereon are removed. 

Jan. 17, 2002 

0348 Another modification may be available in combi 
nation of a plurality of countermeasures: As shown in FIG. 
121, stress buffer protruding sections 450, 453,454 and 400 
are provided at corners of all of the lower protruding Section 
240, the lower electrode layer 250, the connection hole 251 
and the main electrode layer 101, respectively, and in 
addition, the protective insulating films 102 and 103 on the 
stress buffer protruding section 400 are removed. 
0349 According to the invention, since a pad electrode 
has a prescribed plan view shape and includes a lower 
protruding Section, a StreSS buffer insulating partition, a 
StreSS buffer protruding Section and the like in a proper 
combination, when a load or impact force is imposed on the 
pad electrode in connection to an external terminal by means 
of wire bonding or the like, a StreSS concentration is allevi 
ated around a corner of the pad electrode. Accordingly, 
cracking can prevented from occurring in the interlayer 
insulating film around a corner of the pad electrode. With 
Such a structure adopted, Since a load and impact allowable 
in wire bonding increases, the wire bonding can be effected 
So as to attain a Sufficient connection Strength, thereby 
enabling a Semiconductor device with high reliability to be 
realized. 

0350 Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
is by way of illustration and example only and is not to be 
taken by way of limitation, the Spirit and Scope of the present 
invention being limited only by the terms of the appended 
claims. 

What is claimed is: 
1. A Semiconductor device comprising: a pad electrode 

comprising: a pad Section made of Substantially a conductive 
electrode material; and 

an underlying film covering at least part of Said pad 
Section at least at a bottom and a side wall of Said pad 
Section, wherein 

a material of Said underlying film is harder than Said 
electrode material and at least part of an upper Surface 
of Said pad Section is exposed for connection to a wire, 

a shape of a plan view of Said pad electrode is one Selected 
from the group consisting of a near circle, a near 
ellipse, a near polygon with at least one internal angle 
larger than 90 degrees and a near polygon with at least 
one corner chamfered or rounded, 

Said pad electrode comprises: a lower protruding Section 
protruding downward from Said pad electrode, Said 
lower protruding Section having a croSS-Sectional area 
Smaller than Said pad electrode and 

a shape of a plan view of Said lower protruding Section is 
one Selected from the group consisting of a near circle, 
a near ellipse, a near polygon with at least one internal 
angle larger than 90 degrees and a near polygon with at 
least one corner chamfered or rounded. 

2. A Semiconductor device according to claim 1, wherein 
Said lower protruding Section comprises: a StreSS buffer 
insulating partition dividing Said pad Section in a corner 
region thereof. 

3. A Semiconductor device according to claim 1, wherein 
Said lower protruding Section comprises: a StreSS buffer 
protruding Section protruding at a corner thereof. 
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4. A Semiconductor device comprising: 
a pad electrode comprising: a pad Section made of Sub 

Stantially a conductive electrode material; and an 
underlying film covering at least part of Said pad 
Section at least at a bottom and a side wall of Said pad 
Section, wherein 

a material of Said underlying film is harder than Said 
electrode material and at least part of an upper Surface 
of Said pad Section is exposed for connection to a wire, 

a shape of a plan view of Said pad electrode is one Selected 
from the group consisting of a near circle, a near 
ellipse, a near polygon with at least one internal angle 
larger than 90 degrees and a near polygon with at least 
one corner chamfered or rounded, 

Said pad electrode includes a main electrode layer made of 
Said electrode material and an upper electrode layer 
contacting an upper Surface of Said main electrode 
layer, and 

a shape of a plan View of Said upper electrode layer is one 
Selected from the group consisting of a near circle, a 
near ellipse, a near polygon with at least one internal 
angle larger than 90 degrees and a near polygon with at 
least one corner chamfered or rounded. 

5. A Semiconductor device according to claim 4, wherein 
Said main electrode layer comprises: a StreSS buffer insulat 
ing partition dividing Said pad Section in a corner region 
thereof. 

6. A semiconductor device according to claim 4, wherein 
Said main electrode layer comprises: a StreSS buffer protrud 
ing Section protruding at a corner thereof. 

7. A Semiconductor device comprising: 
a pad electrode comprising: a pad Section made of Sub 

Stantially a conductive electrode material; and 
an underlying film covering at least part of the pad Section 

at least at a bottom and a Side wall of Said pad Section, 
wherein 

a material of the underlying film is harder than Said 
electrode material and at least part of an upper Surface 
of the pad Section is exposed for connection to a wire, 

a shape of a plan view of Said pad electrode is one Selected 
from the group consisting of a near circle, a near 
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ellipse, a near polygon with at least one internal angle 
larger than 90 degrees and a near polygon with at least 
one corner chamfered or rounded, 

Said pad electrode comprises: a main electrode layer made 
of Said electrode material; and a lower electrode layer 
connected to Said main electrode layer, on a lower Side 
of Said main electrode layer, via a connection hole 
interposed therebetween, Said connection hole having 
an outer periphery of a shape along and in the inside 
vicinity of an outer periphery of a shape of a plan view 
of Said main electrode layer, and 

a shape of a plan view of at least one of Said lower 
electrode layer and Said connection hole is one Selected 
from the group consisting of a near circle, a near 
ellipse, a near polygon with at least one internal angle 
larger than 90 degrees and a near polygon with at least 
one corner chamfered or rounded. 

8. A Semiconductor device according to claim 7, wherein 
at least one of Said lower electrode layer and Said connection 
hole comprises: a StreSS buffer insulating partition dividing 
Said pad Section in an corner region thereof. 

9. A Semiconductor device according to claim 7, wherein 
at least one of Said lower electrode layer and Said connection 
hole comprises: a StreSS buffer protruding Section protruding 
at a corner thereof. 

10. A Semiconductor device according to claim 7, wherein 
Said lower electrode layer comprises: a lower protruding 
Section protruding downward from Said lower electrode 
layer, Said lower protruding Section having a cross-sectional 
area Smaller than Said lower electrode layer and a shape of 
a plan view of Said lower protruding Section being one 
Selected from the group consisting of a near circle, a near 
ellipse, a near polygon with at least one internal angle larger 
than 90 degrees and a near polygon with at least one corner 
chamfered or rounded. 

11. A Semiconductor device according to claim 10, 
wherein Said lower protruding Section comprises: a StreSS 
buffer insulating partition dividing Said pad Section in a 
corner region thereof. 

12. A Semiconductor device according to claim 10, 
wherein Said lower protruding Section comprises: a StreSS 
buffer protruding Section protruding at a corner thereof. 


