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(57) ABSTRACT 

A semiconductor construct includes a semiconductor Sub 
strate and connection pads provided on the semiconductor 
Substrate. Some of the connection pads are connected to a 
common wiring and at least one of the remaining of the 
connection pads are connected to a wiring. The construct also 
includes a first columnar electrode provided to be connected 
to the common wiring and a second columnar electrode pro 
vided to be connected to a connection pad portion of the 
wiring. 
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SEMCONDUCTOR CONSTRUCT AND 
MANUFACTURING METHOD THEREOFAS 
WELL ASSEMCONDUCTORDEVICE AND 
MANUFACTURING METHOD THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a Continuation of U.S. application Ser. No. 
12/828,492, filed Jul. 1, 2010, which is based upon and claims 
the benefit of priority from prior Japanese Patent Applications 
No. 2009-1586.18, filed Jul. 3, 2009; No. 2009-158622, filed 
Jul. 3, 2009; and No. 2009-158629, filed Jul. 3, 2009, the 
entire contents of all of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. This invention relates to a semiconductor construct. 
0004 2. Description of the Related Art 
0005 Conventional semiconductor devices include a 
semiconductor device having a semiconductor construct 
called a chip size package (CSP) that is fixedly attached to a 
base plate greater in size than the semiconductor construct 
(e.g., see Jpn. Pat. Applin. KOKAI Publication No. 2006 
12885). In this case, the semiconductor construct called the 
CSP has a structure that includes a semiconductor substrate, 
wirings provided on the semiconductor Substrate, columnar 
electrodes respectively provided on connection pads of the 
wirings, and a sealing film provided around the columnar 
electrodes. 
0006 Furthermore, the lower surface of the semiconduc 
tor substrate of the semiconductor construct is fixedly 
attached to the base plate. An insulating layer is provided on 
the base plate around the semiconductor construct. An upper 
insulating film is provided over the semiconductor construct 
and the insulating layer. Upper wirings are provided on the 
upper insulating film So as to be connected to the columnar 
electrodes of the semiconductor construct. The upper wir 
ings, except for its connection pads, are covered with an 
overcoat film. Solder balls are provided on the connection 
pads of the upper wirings (e.g., see Jpn. Pat. Appln. KOKAI 
Publication No. 2006-12885). 
0007. In the meantime, the columnar electrodes are 
respectively provided on the connection pads of the wirings in 
the semiconductor construct of the above-mentioned conven 
tional semiconductor device. Thus, the relation between the 
wirings and the columnar electrodes is one-to-one. This is a 
disadvantage when the line width of the wirings is reduced to 
about 20 um or less due to an increase in the number of the 
wirings and columnar electrodes. In this case, when an exces 
sively high current originating from, for example, a power 
Supply Voltage, runs through the wirings, the wirings are 
burned off and broken. 

BRIEF SUMMARY OF THE INVENTION 

0008 According to an aspect of embodiments, a semicon 
ductor construct includes a semiconductor Substrate, connec 
tion pads provided on the semiconductor Substrate, a common 
wiring provided in a region including a predetermined num 
ber of connection pads among the connection pads so as to be 
connected to the predetermined number of connection pads, a 
wiring provided to be connected to the remaining of the 
connection pads, a first columnar electrode provided to be 
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connected to the common wiring, and a second columnar 
electrode provided to be connected to a connection pad por 
tion of the wiring. 
0009. According to another aspect of embodiments, a 
method of manufacturing a semiconductor construct includes 
forming a common wiring and a wiring on a semiconductor 
Substrate provided with connection pads, the common wiring 
being formed in a region including common Voltage connec 
tion pads among the connection pads so as to be connected to 
the common Voltage connection pads, the wiring being 
formed so as to be connected to the remaining of the connec 
tion pads, and forming a first columnar electrode on the 
common wiring, and forming a second columnar electrode on 
a connection pad portion of the wiring. 
0010 Advantages of the invention will be set forth in the 
description which follows, and in part will be obvious from 
the description, or may be learned by practice of the inven 
tion. The advantages of the invention may be realized and 
obtained by means of the instrumentalities and combinations 
particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0011. The accompanying drawings, which are incorpo 
rated in and constitute a part of the specification, illustrate 
embodiments of the invention, and together with the general 
description given above and the detailed description of the 
embodiments given below, serve to explain the principles of 
the invention. 
0012. The present invention will be fully understood by 
the following detailed description and the accompanying 
drawings, which only serve to explain the invention and do 
not limit the scope of the invention. In the drawings: 
0013 FIG. 1 is a transmitted plan view of a semiconductor 
device according to a first embodiment of the invention; 
0014 FIG. 2 is a sectional view of a proper part of the 
semiconductor device shown in FIG. 1; 
0015 FIG. 3 is a sectional view of an initially prepared 
assembly in one example of a method of manufacturing the 
semiconductor device shown in FIG. 1 and FIG. 2; 
0016 FIG. 4 is a sectional view of a step following FIG.3: 
(0017 FIG. 5 is a sectional view of a step following FIG. 4; 
(0018 FIG. 6 is a sectional view of a step following FIG.5; 
(0019 FIG. 7 is a sectional view of a step following FIG. 6; 
(0020 FIG. 8 is a sectional view of a step following FIG.7: 
(0021 FIG.9 is a sectional view of a step following FIG. 8: 
0022 FIG. 10 is a sectional view of a step following FIG. 

fols FIG. 11 is a sectional view of a step following FIG. 

Roza FIG. 12 is a sectional view of a step following FIG. 

Ros FIG. 13 is a sectional view of a step following FIG. 

Fiza, FIG. 14 is a sectional view of a step following FIG. 

ot FIG. 15 is a sectional view of a step following FIG. 

las FIG. 16 is a sectional view of a step following FIG. 

o FIG. 17 is a sectional view of a step following FIG. 

Rao FIG. 18 is a sectional view of a step following FIG. 
17; 
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0031 FIG. 19 is a transmitted plan view of a semiconduc 
tor device according to a second embodiment of the inven 
tion; 
0032 FIG. 20 is a sectional view of a proper part of the 
semiconductor device shown in FIG. 19: 
0033 FIG. 21 is a sectional view of an initially prepared 
assembly in one example of a method of manufacturing the 
semiconductor device shown in FIG. 19 and FIG. 20; 
0034 FIG.22 is a sectional view of a step following FIG. 

Ross FIG. 23 is a sectional view of a step following FIG. 

io FIG. 24 is a sectional view of a step following FIG. 

fast FIG.25 is a sectional view of a step following FIG. 

as FIG. 26 is a sectional view of a step following 
0039 FIG.25: 
0040 FIG. 27 is a sectional view of a step following FIG. 

Rail FIG. 28 is a sectional view of a step following FIG. 

final FIG. 29 is a sectional view of a step following FIG. 

s FIG.30 is a sectional view of a step following FIG. 

Ross FIG.31 is a sectional view of a step following FIG. 

Ross FIG.32 is a sectional view of a step following FIG. 

Ross FIG.33 is a sectional view of a step following FIG. 

it. FIG.34 is a sectional view of a step following FIG. 

fias FIG.35 is a sectional view of a step following FIG. 

s FIG. 36 is a sectional view of a step following FIG. 

so FIG.37 is a sectional view of a step following FIG. 

Risi FIG.38 is a transmitted plan view of a semiconduc 
tor device according to a third embodiment of the invention; 
0052 FIG. 39 is a sectional view of a proper part of the 
semiconductor device shown in FIG. 38; 
0053 FIG. 40 is a transmitted plan view of a semiconduc 
tor device according to a fourth embodiment of the invention; 
0054 FIG. 41 is a sectional view of a proper part of the 
semiconductor device shown in FIG. 40; 
0055 FIG. 42 is a sectional view of an initially prepared 
assembly in one example of a method of manufacturing the 
semiconductor device shown in FIG. 40 and FIG. 41; 
0056 FIG. 43 is a sectional view of a step following FIG. 

st FIG. 44 is a sectional view of a step following FIG. 

Ross FIG. 45 is a sectional view of a step following FIG. 

so FIG. 46 is a sectional view of a step following FIG. 

so FIG. 47 is a sectional view of a step following FIG. 

al FIG. 48 is a sectional view of a step following FIG. 
47; 
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0062 FIG. 49 is a sectional view of a step following FIG. 
48; 
0063 FIG.50 is a sectional view of a step following FIG. 
49; 
0064 FIG. 51 is a sectional view of a step following FIG. 
50; 
0065 FIG. 52 is a sectional view of a step following FIG. 
51; 
0066 FIG. 53 is a sectional view of a step following FIG. 
52: 
0067 FIG. 54 is a sectional view of a step following FIG. 
53; 
0068 FIG.55 is a sectional view of a step following FIG. 
54; 
0069 FIG. 56 is a sectional view of a step following FIG. 
55; 
(0070 FIG. 57 is a sectional view of a step following FIG. 
56; 
0071 FIG. 58 is a transmitted plan view of a semiconduc 
tor device according to a fifth embodiment of the invention; 
(0072 FIG. 59 is a sectional view of a proper part of the 
semiconductor device shown in FIG. 58: 
0073 FIG. 60 is a transmitted plan view of a semiconduc 
tor device according to a sixth embodiment of the invention; 
and 
0074 FIG. 61 is a sectional view of a semiconductor 
device according to a seventh embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

First Embodiment 

0075 FIG. 1 shows a transmitted plan view of a semicon 
ductor device according to a first embodiment of the inven 
tion. FIG. 2 shows a sectional view of a proper part of the 
semiconductor device shown in FIG. 1. This semiconductor 
device includes a base plate 1. The base plate 1 has a square 
planar shape, and made of for example, an epoxy resin con 
taining glass fabric as a base material. The lower Surface of a 
semiconductor construct2 is bonded to the center of the upper 
surface of the base plate 1 through a bonding layer 3 made of 
a die bond material. The semiconductor construct 2 has a 
square planar shape, and is slightly smaller in size than the 
base plate 1. 
0076. The semiconductor construct 2, which is generally 
called a CSP, includes a silicon substrate (semiconductor 
substrate) 4. The lower surface of the silicon substrate 4 is 
bonded to the center of the upper surface of the base plate 1 
through the bonding layer 3. Elements (not shown) Such as a 
transistor, diode, resistor, and condenser that constitute an 
integrated circuit having a predetermined function are formed 
on the upper Surface of the silicon Substrate 4. Connection 
pads 5a, 5b, 5c are provided on the peripheral portion of the 
upper Surface of the silicon Substrate 4. The connection pads 
5a, 5b, 5c are made of for example, an aluminum-based 
metal, and connected to the elements of the integrated circuit. 
0077. Here, by way of example, the four connection pads 
indicated by the sign 5a and arranged on the upper left part of 
the silicon substrate 4 in FIG. 1 are for a common power 
Supply Voltage. The four connection pads indicated by the 
sign 5b and arranged on the lower left part of the silicon 
Substrate 4 are for a common ground Voltage. The four con 
nection pads indicated by the sign 5c and arranged on the 
upper right part of the silicon Substrate 4 and the four con 
nection pads indicated by the sign 5c and arranged on the 
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lower right part of the silicon substrate 4 are for a normal 
Voltage. Here, in FIG. 2, the ground Voltage connection pads 
5b and associated parts are substantially similar to the power 
Supply Voltage connection pads 5a and associated parts, and 
are therefore indicated by signs in parentheses. 
0078. A passivation film (insulating film) 6 made of for 
example, silicon oxide is provided on the upper Surface of the 
silicon substrate 4 except for the peripheral portion of the 
silicon Substrate 4 and the centers of the connection pads 5a, 
5b, 5c. The centers of the connection pads 5a, 5b, 5c are 
exposed through openings 7a, 7b, 7c provided in the passiva 
tion film 6. A protective film (insulating film) 8 made of for 
example, a polyimide resin is provided on the upper Surface of 
the passivation film 6. Openings 9a, 9b, 9c are provided in 
parts of the protective film 8 that correspond to the openings 
7a, 7b, 7c of the passivation film 6. 
0079 Wirings 10a, 10b, 10c are provided on the upper 
surface of the protective film 8. The wirings 10a, 10b, 10c 
have a double-layer structure composed of foundation metal 
layers 11a, 11b, 11c and upper metal layers 12a, 12b, 12c. 
The foundation metal layers 11a, 11b, 11c are made of, for 
example, copper and provided on the upper Surface of the 
protective film 8. The upper metal layers 12a, 12b, 12c are 
made of copper and provided on the upper Surfaces of the 
foundation metal layers 11. 
0080. In this case, as shown in FIG. 1, the wiring indicated 
by the sign 10a (common wiring) is solidly disposed on the 
upper left part of the silicon Substrate 4 in a region that has a 
square planar shape and includes the four power supply Volt 
age connection pads 5a. The wiring 10a is connected to all of 
the four power Supply Voltage connection pads 5a via the 
openings 7a, 9a of the passivation film 6 and the protective 
film 8. 
0081. The wiring indicated by the sign 10b (common wir 
ing) is solidly disposed on the lower left part of the silicon 
Substrate 4 in a region that has a square planar shape and 
includes the four ground voltage connection pads 5b. The 
wiring 10b is connected to all of the four ground voltage 
connection pads 5b via the openings 7b,9b of the passivation 
film 6 and the protective film 8. 
0082. The wirings indicated by the sign 10c are disposed 
in the right region of the silicon substrate 4. Each wiring 10c 
has a connection portion 10c-1 connected to the normal volt 
age connection pad 5c via the openings 7c. 9c of the passiva 
tion film 6 and the protective film 8, a connection pad portion 
10c-2 having a circular planar shape, and an extension line 
10c-3 extending between the connection portion 10c-1 and 
the connection pad portion 10c-2. 
0083. Similarly to the wiring 10a, a columnar electrode 
(common columnar electrode, first columnar electrode) 13a 
is solidly provided in the region of the upper Surface, except 
for its peripheral portion, of the wiring indicated by the sign 
10a and having a square planar shape. The columnar elec 
trode 13a is made of copper and has a square planar shape. 
Similarly to the wiring 10b, a columnar electrode (common 
columnar electrode, first columnar electrode) 13b is solidly 
provided in the region of the upper Surface, except for the 
peripheral portion, of the wiring indicated by the sign 10b and 
having a square planar shape. The columnar electrode 13b is 
made of copper and has a square planar shape. Columnar 
electrodes (second columnar electrodes) 13c are provided on 
the upper surface of the connection pad portions 10C-2 of the 
wirings indicated by the sign 10c. The columnar electrodes 
13c are made of copper and have a circular planar shape. 
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Here, as shown in FIG. 1, eight columnar electrodes 13c 
having a circular planar shape are arranged in matrix form. 
I0084. A sealing film 14 made of for example, an epoxy 
resin is provided around the columnar electrodes 13a, 13b. 
13c on the upper surface of the protective film 8 including the 
wirings 10a, 10b, 10c. The columnar electrodes 13a, 13b, 13c 
are provided so that the upper surfaces thereof are flush with 
or several um lower than the upper Surface of the sealing film 
14. The explanation of the structure of the semiconductor 
construct 2 is completed now. 
I0085. An insulating layer 21 in a square frame shape is 
provided on the upper surface of the base plate 1 around the 
semiconductor construct 2. For example, the insulating layer 
21 is made of a thermosetting resin Such as an epoxy resin in 
which a reinforcer of an inorganic material Such as silica 
fuller is dispersed. Alternatively, the insulating layer 21 is 
only made of a thermosetting resin Such as an epoxy resin. 
I0086. An upper insulating film 22 is provided on the upper 
Surfaces of the semiconductor construct 2 and the insulating 
layer 21. The upper insulating film 22 is made of for example, 
a base glass fabric impregnated with a thermosetting resin 
Such as an epoxy resin. Alternatively, the upper insulating 
film 22 is only made of athermosetting resin Such as an epoxy 
resin. Openings (first openings) 23a, 23b having a circular 
planar shape are provided in parts of the upper insulating film 
22 that correspond to predetermined nine points on the Sur 
face of the columnar electrodes 13a, 13b of the semiconduc 
tor construct 2 having a square planar shape. Openings (sec 
ond openings) 23c having a circular planar shape are provided 
in parts of the upper insulating film 22 that correspond to the 
centers of the upper surfaces of the columnar electrodes 13c 
of the semiconductor construct 2 having a circular planar 
shape. 
I0087. In this case, the planar shape of the openings 23a, 
23b is the same as the planar shape of the opening 23c. 
Moreover, both the number of the openings 23a and the 
number of the openings 23b are nine, and are greater than the 
number (four) of the power Supply Voltage and ground Volt 
age connection pads 5a, 5b of the semiconductor construct 2. 
I0088 Upper wirings 24a, 24b, 24c are provided on the 
upper Surface of the upper insulating film 22. The upper 
wirings 24a, 24b, 24c have a double-layer structure com 
posed of foundation metal layers 25a, 25b, 25c and upper 
metal layers 26a, 26b, 26c. The foundation metal layers 25a, 
25b, 25c are made of, for example, copper and provided on 
the upper Surface of the upper insulating film 22. The upper 
metal layers 26a, 26b, 26c are made of copper and provided 
on the upper surfaces of the foundation metal layers 25a, 25b, 
25. 

I0089. In this case, as shown in FIG. 1, the upper wiring 
indicated by the sign 24a (common upper wiring, first upper 
wiring) is solidly disposed on the upper left part of the upper 
insulating film 22 in a region of the upper insulating film 22 
including nine openings 23a. The upper wiring 24a is con 
nected, via all of the nine openings 23a of the upper insulating 
film 22, to the predetermined nine points on the surface of the 
columnar electrode 13a of the semiconductor construct 2 
having a square planar shape. 
0090 The upper wiring indicated by the sign 24b (com 
mon upper wiring, first upper wiring) is solidly disposed on 
the lower left part of the upper insulating film 22 in a region 
of the upper insulating film 22 including nine openings 23b. 
The upper wiring 24b is connected, via all of the nine open 
ings 23b of the upper insulating film 22, to the predetermined 
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nine points on the Surface of the ground Voltage columnar 
electrode 13b of the semiconductor construct 2 having a 
Square planar shape. 
0091 Similarly to the wiring of the semiconductor con 
struct2 indicated by the sign 10c, each upper wiring indicated 
by the sign 24c (second upper wiring) has a connection por 
tion, a connection pad portion, and an extension line extend 
ing therebetween. The upper wiring 24c is connected, via the 
opening 23c of the upper insulating film 22, to the center of 
the upper surface of the columnar electrode 13c of the semi 
conductor construct 2 having a circular planar shape. 
0092 An overcoat film 27 made of, for example, a solder 
resist is provided on the upper Surface of the upper insulating 
film 22 including the upper wirings 24a, 24b, 24c. Openings 
28a, 28b are provided in parts of the overcoat film 27 that 
correspond to predetermined four points in the peripheral 
portions of the upper wirings 24a, 24b. An opening 28c is 
provided in a part of the overcoat film 27 that corresponds to 
the connection pad portion of the upper wiring 24c. 
0093 Solderballs 29a,29b, 29c are provided in and above 
the openings 28a, 28b, 28c of the overcoat film 27 so that 
these solderballs are connected to the upper wirings 24a, 24b, 
24c. In this case, as shown in FIG.1, the solder balls 29a, 29b, 
29c are only disposed around the semiconductor construct 2. 
Moreover, both the number of the solder balls 29a and the 
number of the solderballs 29b are four, and are the same as the 
number (four) of the power Supply Voltage and ground Volt 
age connection pads 5a, 5b of the semiconductor construct 2. 
0094. As described above, in this semiconductor device, 
the power Supply Voltage wiring 10a and the ground Voltage 
wiring 10.b of the semiconductor construct 2 are solidly 
formed in a square planar shape, and each connected to all of 
the four connection pads 5a, 5b. This allows the power supply 
Voltage wiring 10a and the ground Voltage wiring 10b not to 
be burned offeven if an excessively high current runs through 
these wirings. 
0095. Furthermore, since the power supply voltage colum 
nar electrode 13a and the ground Voltage columnar electrode 
13.b of the semiconductor construct 2 are solidly formed, the 
columnar electrodes 13a, 13b can be reduced in resistance, 
and current capacity can thus be improved. Moreover, since 
the power Supply Voltage upper wiring 24a and the ground 
Voltage upper wiring 24b are solidly formed, the upper wir 
ings 24a, 24b can be reduced in resistance, and current capac 
ity can thus be improved. 
0096. Still further, since the number (nine) of the openings 
23a, 23b provided in the upper insulating film 22 on the power 
Supply Voltage and ground Voltage columnar electrodes 13a, 
13.b of the semiconductor construct 2 is greater than the 
number (four) of the power Supply Voltage and ground Volt 
age connection pads 5a, 5b, the connection portions of the 
openings 23a, 23b can be reduced in resistance as a whole, 
and current capacity can thus be further improved. 
0097 Here, the sizes of the parts of this semiconductor 
device are mentioned. The size of the base plate 1 is 3x3 mm. 
The size of the semiconductor construct2 is 2x2 mm. The line 
width of the extension line 10c-3 of the wiring 10c of the 
semiconductor construct 2 is 20 Lum. The diameter of the 
columnar electrode 13c of the semiconductor construct 2 
having a circular planar shape is 0.2 mm. The pitch of the 
columnar electrodes 13c is 0.4 mm. The diameter of the 
opening 23a, 23b, 23c of the upper insulating film 22 is 100 
um. The diameter of the solder balls 29a, 29b, 29c is 0.3 mm. 
The pitch of the solder balls 29a, 29b, 29c is 0.65 mm. 
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0098. Now, one example of a method of manufacturing 
this semiconductor device is described. First, one example of 
a method of manufacturing the semiconductor construct 2 is 
described. In this case, the ground Voltage connection pad 5b 
and associated parts are Substantially similar to the power 
Supply Voltage connection pads 5a and associated parts, and 
are therefore not described. 
0099 First, as shown in FIG.3, an assembly is prepared. In 
this assembly, connection pads 5a, 5c, a passivation film 6 and 
a protective film 8 are formed on the upper surface of a silicon 
substrate in a wafer state (hereinafter referred to as a semi 
conductor wafer 31). Further, the centers of the connection 
pads 5a, 5c are exposed through openings 7a, 7c of the pas 
sivation film 6 and through openings 9a, 9c of the protective 
film 8. 
0100. In this case, the thickness of the semiconductor 
wafer 31 is greater than the thickness of a silicon substrate 4 
shown in FIG. 2. In FIG. 3, Zones indicated by the sign 32 are 
dicing streets. The parts of the passivation film 6 and the 
protective film 8 corresponding to the dicing street 32 and 
both its sides are removed. 

0101 Then, as shown in FIG. 4, a foundation metal layer 
33 is formed on the entire upper surface of the protective film 
8 including the upper surfaces of the connection pads 5a, 5c 
exposed through openings 7a, 7c of the passivation film 6 and 
through openings 9a, 9c of the protective film 8. In this case, 
the foundation metal layer 33 may only be a copper layer 
formed by electroless plating, may only be a copper layer 
formed by sputtering, or may be a copper layer formed by 
sputtering on a thin film layer of, for example, titanium 
formed by sputtering. 
0102 Then, a plating resist film 34 made of a positive 
liquid resist is patterned and formed on the upper Surface of 
the foundation metal layer 33. In this case, openings 35a, 35c 
are formed in parts of the plating resist film 34 corresponding 
to regions where upper metal layers 12a, 12c are to be formed. 
Further, electrolytic plating with copper is carried out using 
the foundation metal layer 33 as a plating current path, 
thereby forming the upper metal layers 12a, 12c on the upper 
surface of the foundation metal layer 33 within the openings 
35a, 35c in the plating resist film 34. Subsequently, the plat 
ing resist film 34 is released. 
0103) Then, as shown in FIG. 5, a plating resist film 36 
made of a negative dry film resist is patterned and formed on 
the upper surface of the foundation metal layer 33. In this 
case, openings 37a, 37c are formed in parts of the plating 
resist film 36 corresponding to parts of the upper metal layer 
12a except for its peripheral portion (a region where a colum 
nar electrode 13a is to be formed) and corresponding to the 
connection pad portion of the upper metal layer 12c (a region 
where a columnar electrode 13c is to be formed). 
0104. Then, electrolytic plating with copper is carried out 
using the foundation metal layer 33 as a plating current path. 
As a result, the columnar electrode 13a is formed on the upper 
surface of the upper metal layer 12a within the openings 37a 
in the plating resist film 36. Moreover, the columnar electrode 
13c is formed on the upper surface of the connection pad 
portion of the upper metal layer 12c within the openings 37c 
in the plating resist film 36. Subsequently, the plating resist 
film 36 is released. 
0105. Then, using the upper metal layers 12a, 12c as 
masks, the foundation metal layer 33 located in parts other 
than parts under the upper metal layers 12a, 12c is etched and 
removed. Thus, as shown in FIG. 6, foundation metal layers 
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11a, 11c remain under the upper metal layers 12a, 12c alone. 
In this state, wirings 10a, 10c having a double-layer structure 
are formed by the upper metal layers 12a, 12c and the foun 
dation metal layers 11a, 11c remaining thereunder. 
0106 Then, as shown in FIG. 7, a sealing film 14 made of, 
for example, an epoxy resin is formed by, for example, a spin 
coat method on the upper Surface of the semiconductor wafer 
31 corresponding to the dicing street 32 and both its sides and 
on the upper surface of the protective film 8 including the 
wirings 10a, 10c and the columnar electrodes 13a, 13c so that 
the thickness of this sealing film 14 is slightly greater than the 
height of the columnar electrodes 13a, 13c. Thus, in this state, 
the upper surfaces of the columnar electrodes 13a, 13c are 
covered with the sealing film 14. 
0107 Then, the upper side of the sealing film 14 is prop 
erly ground to expose the upper Surfaces of the columnar 
electrodes 13a, 13c as shown in FIG. 8, and the upper surface 
of the sealing film 14 including the exposed upper Surfaces of 
the columnar electrodes 13a, 13c is planarized. Further, as 
shown in FIG.9, the lower side of the semiconductor wafer 31 
is properly ground to reduce the thickness of the semiconduc 
tor wafer 31. 
0108. Then, as shown in FIG. 10, a bonding layer 3 is 
bonded to the lower surface of the semiconductor wafer 31. 
The bonding layer 3 is made of a die bond material such as an 
epoxy resin, and is fixedly attached in a semi-cured State by 
heating and pressurization to the lower Surface of the semi 
conductor wafer 31. Further, as shown in FIG. 11, the sealing 
film 14, the semiconductor wafer 31 and the bonding layer3 
are cut along the dicing Streets 32, thereby obtaining semi 
conductor constructs 2 having the bonding layers 3 on the 
lower surface. 
0109) Now, one example of how to manufacture the semi 
conductor device shown in FIG. 2 using the semiconductor 
construct 2 shown in FIG. 11 is described. In this case as well, 
parts associated with the ground Voltage connection pad 5b 
are substantially similar to parts associated with the power 
Supply Voltage connection pads 5a, and are therefore not 
described. 
0110 First, as shown in FIG. 12, a base plate 1 is prepared. 
This base plate 1 is made of, for example, an epoxy resin 
containing glass fabric as a base material, and has an area that 
allows the completed semiconductor devices shown in FIG.2 
to be formed thereon. For example, the base plate 1 has, but 
not exclusively, a square planar shape. In addition, Zones 
indicated by the sign 41 in FIG. 12 correspond to cut lines for 
division. 
0111. Then, the bonding layers 3 fixedly attached to the 
lower surfaces of the silicon substrates 4 of the semiconductor 
constructs 2 are bonded to semiconductor construct place 
ment regions on the upper Surface of the base plate 1 to leave 
space in between. In this bonding, the bonding layers 3 are 
fully cured by heating and pressurization. 
0112 Then, as shown in FIG. 13, a lattice-shaped insulat 
ing layer formation sheet 21a is positioned by, for example, 
pins and thus disposed on the upper Surface of the base plate 
1 around the semiconductor construct 2. The lattice-shaped 
insulating layer formation sheet 21a is prepared by dispersing 
a reinforcer in a thermosetting resin Such as an epoxy resin, 
semi-curing the thermosetting resin into a sheet form, and 
forming square holes in the sheet by, for example, punching. 
0113. Then, an upper insulating film formation sheet 22a 

is disposed on the upper Surfaces of the semiconductor con 
struct 2 and the insulating layer formation sheet 21a. The 
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upper insulating film formation sheet 22a is prepared by 
impregnating, for example, glass fabric with a thermosetting 
resin Such as an epoxy resin, and semi-curing the thermoset 
ting resin into a sheet form. 
0114. Then, the insulating layer formation sheet 21a and 
the upper insulating film formation sheet 22a are heated and 
pressurized from the top and bottom using a pair of heating/ 
pressurization plates 42, 43. By Subsequent cooling, an insu 
lating layer 21 in a square frame shape is formed on the upper 
Surface of the base plate 1 around the semiconductor con 
struct 2, and an upper insulating film 22 is formed on the 
upper Surfaces of the semiconductor construct 2 and the insu 
lating layer 21. In this case, the upper Surface of the upper 
insulating film 22 is pressed by the lower surface of the upper 
heating/pressurization plate 42, and is therefore a flat surface. 
0115 Then, as shown in FIG. 14, by laser processing to 
radiate a laser beam, openings 23a are formed in parts of the 
upper insulating film 22 that correspond to predetermined 
nine points on the upper Surface of the columnar electrode 
13a of the semiconductor construct2. Also, an opening 23c is 
formed in a part of the upper insulating film 22 that corre 
sponds to the center of the upper Surface of the columnar 
electrode 13c of the semiconductor construct 2. 

0116. Then, as shown in FIG. 15, a foundation metal layer 
44 is formed on the entire upper Surface of the upper insulat 
ing film 22 including the upper Surfaces of the columnar 
electrodes 13a, 13c of the semiconductor construct 2 that are 
exposed through the openings 23a, 23c of the upper insulat 
ing film 22. In this case as well, the foundation metal layer 44 
may only be a copper layerformed by electroless plating, may 
only be a copper layer formed by Sputtering, or may be a 
copper layer formed by Sputtering on a thin film layer of for 
example, titanium formed by Sputtering. 
0117 Then, a plating resist film 45 is patterned and formed 
on the upper surface of the foundation metal layer 44. In this 
case, openings 46a, 46c are formed in parts of the plating 
resist film 45 corresponding to regions where upper metal 
layers 26a, 26c are to be formed. Further, electrolytic plating 
with copper is carried out using the foundation metal layer 44 
as a plating current path, thereby forming the upper metal 
layers 26a, 26c on the upper surface of the foundation metal 
layer 44 within the openings 46a, 46c in the plating resist film 
45. 

0118. Then, the plating resist film 45 is released. Further, 
using the upper metal layers 26a, 26c as masks, the founda 
tion metal layer 44 located in parts other than parts under the 
upper metal layers 26a, 26c is etched and removed. Thus, as 
shown in FIG. 16, foundation metal layers 25a, 25c remain 
under the upper metal layers 26a, 26c alone. In this state, 
upper wirings 24a, 24b are formed by the upper metal layers 
26a, 26c and the foundation metal layers 25a, 25c remaining 
thereunder. 
0119 Then, as shown in FIG. 17, an overcoat film 27 made 
of for example, a solder resist is formed by, for example, a 
screen printing method or spin coat method on the upper 
Surface of the upper insulating film 22 including the upper 
wirings 24a, 24c. In this case, openings 28a, 28b are formed 
in parts of the overcoat film 27 that correspond to predeter 
mined four points of the upper Surface of the upper wiring 24a 
and to the connection pad portion of the upper wiring 24c. 
0.120. Then, solder balls 29a, 29c are formed in and above 
the openings 28a, 28c of the overcoat film 27 so that these 
solder balls are connected to the predetermined four points of 
the upper Surface of the upper wiring 24a and to the connec 
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tion pad portion of the upper wiring 24c. Further, as shown in 
FIG. 18, the overcoat film 27, the upper insulating film 22, the 
insulating layer 21 and the base plate 1 are cut along the cut 
lines 41 between adjacent semiconductor constructs 2, 
thereby obtaining semiconductor devices shown in FIG. 2. 

Second Embodiment 

0121 FIG. 19 shows a transmitted plan view of a semi 
conductor device according to a second embodiment of the 
invention. FIG. 20 shows a sectional view of a proper part of 
the semiconductor device shown in FIG. 19. This semicon 
ductor device includes a base plate 1. The base plate 1 has a 
square planar shape, and made of for example, an epoxy resin 
containing glass fabric as a base material. The lower Surface 
of a semiconductor construct 2 is bonded to the center of the 
upper surface of the base plate 1 through a bonding layer 3 
made of a die bond material. The semiconductor construct 2 
has a square planar shape, and is slightly smaller in size than 
the base plate 1. 
0122) The semiconductor construct 2, which is generally 
called a CSP, includes a silicon substrate (semiconductor 
substrate) 4. The lower surface of the silicon substrate 4 is 
bonded to the center of the upper surface of the base plate 1 
through the bonding layer 3. Elements (not shown) Such as a 
transistor, diode, resistor, and condenser that constitute an 
integrated circuit having a predetermined function are formed 
on the upper Surface of the silicon Substrate 4. Connection 
pads 5a, 5b, 5c are provided on the peripheral portion of the 
upper Surface of the silicon Substrate 4. The connection pads 
5a, 5b, 5c are made of, for example, an aluminum-based 
metal, and connected to the elements of the integrated circuit. 
0123. Here, by way of example, the four connection pads 
indicated by the sign 5a and arranged on the upper left part of 
the silicon substrate 4 in FIG. 19 are for a common power 
Supply Voltage. The four connection pads indicated by the 
sign 5b and arranged on the lower left part of the silicon 
Substrate 4 are for a common ground Voltage. The four con 
nection pads indicated by the sign 5c and arranged on the 
upper right part of the silicon Substrate 4 and the four con 
nection pads indicated by the sign 5c and arranged on the 
lower right part of the silicon substrate 4 are for a normal 
Voltage. Here, in FIG. 20, the ground Voltage connection pads 
5b and associated parts are substantially similar to the power 
Supply Voltage connection pads 5a and associated parts, and 
are therefore indicated by signs in parentheses. 
0.124. A passivation film (insulating film) 6 made of for 
example, silicon oxide is provided on the upper Surface of the 
silicon substrate 4 except for the peripheral portion of the 
silicon Substrate 4 and the centers of the connection pads 5a, 
5b, 5c. The centers of the connection pads 5a, 5b, 5c are 
exposed through openings 7a, 7b, 7c provided in the passiva 
tion film 6. A protective film (insulating film) 8 made of for 
example, a polyimide resin is provided on the upper Surface of 
the passivation film 6. Openings 9a, 9b, 9c are provided in 
parts of the protective film 8 that correspond to the openings 
7a, 7b, 7c of the passivation film 6. 
0125 Wirings 10a, 10b, 10c are provided on the upper 
surface of the protective film 8. The wirings 10a, 10b, 10c 
have a double-layer structure composed of foundation metal 
layers 11a, 11b, 11c and upper metal layers 12a, 12b, 12c. 
The foundation metal layers 11a, 11b, 11c are made of, for 
example, copper and provided on the upper Surface of the 
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protective film 8. The upper metal layers 12a, 12b, 12c are 
made of copper and provided on the upper Surfaces of the 
foundation metal layers 11. 
I0126. In this case, as shown in FIG. 19, the wiring indi 
cated by the sign 10a (common wiring) is solidly disposed on 
the upper left part of the silicon Substrate 4 in a region that has 
a square planar shape and includes the four power Supply 
Voltage connection pads 5a. The wiring 10a is connected to 
all of the four power Supply Voltage connection pads 5a via 
the openings 7a,9a of the passivation film 6 and the protective 
film 8. 
I0127. The wiring indicated by the sign 10b (common wir 
ing) is solidly disposed on the lower left part of the silicon 
Substrate 4 in a region that has a square planar shape and 
includes the four ground voltage connection pads 5b. The 
wiring 10b is connected to all of the four ground voltage 
connection pads 5b via the openings 7b, 9b of the passivation 
film 6 and the protective film 8. 
I0128. The wirings indicated by the sign 10c are disposed 
in the right region of the silicon substrate 4. Each wiring 10c 
has a connection portion 10c-1 connected to the normal volt 
age connection pad 5c via the openings 7c. 9c of the passiva 
tion film 6 and the protective film 8, a connection pad portion 
10c-2 having a circular planar shape, and an extension line 
10c-3 extending between the connection portion 10c-1 and 
the connection pad portion 10c-2. 
I0129. Columnar electrodes (common columnar elec 
trodes, first columnar electrodes) 13a are provided at prede 
termined four points on the upper surface of the wiring indi 
cated by the sign 10a and having a square planar shape. The 
columnar electrodes 13a are made of copper and have a 
circular planar shape. Columnar electrodes (common colum 
nar electrodes, first columnar electrodes) 13b are provided at 
predetermined four points on the upper Surface of the wiring 
indicated by the sign 10b and having a square planar shape. 
The columnar electrodes 13b are made of copper and have a 
circular planar shape. Columnar electrodes (second columnar 
electrodes) 13c are provided on the upper surface of the 
connection pad portions 10C-2 of the wirings indicated by the 
sign 10c. The columnar electrodes 13c are made of copper 
and have a circular planar shape. 
0.130 Here, the number of the columnar electrodes 13a 
and the number of the columnar electrodes 13b are the same 
as the number of the power Supply Voltage connection pads 5a 
and the number of the ground Voltage connection pads 5b, 
respectively. Moreover, the columnar electrodes 13a, 13b 
have the same shape as the columnar electrodes 13c. In addi 
tion, as shown in FIG. 19, a total of 16 columnar electrodes 
13a, 13b, 13c are arranged in matrix form. 
I0131) A sealing film 14 made of for example, an epoxy 
resin is provided around the columnar electrodes 13a, 13b. 
13c on the upper surface of the protective film 8 including the 
wirings 10a, 10b, 10c. The columnar electrodes 13a, 13b, 13c 
are provided so that the upper surfaces thereof are flush with 
or several um lower than the upper Surface of the sealing film 
14. The explanation of the structure of the semiconductor 
construct 2 is completed now. 
0.132. An insulating layer 21 in a square frame shape is 
provided on the upper surface of the base plate 1 around the 
semiconductor construct 2. For example, the insulating layer 
21 is made of a thermosetting resin Such as an epoxy resin in 
which a reinforcer of an inorganic material Such as silica 
fuller is dispersed. Alternatively, the insulating layer 21 is 
only made of a thermosetting resin Such as an epoxy resin. 
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0133. An upper insulating film 22 is provided on the upper 
Surfaces of the semiconductor construct 2 and the insulating 
layer 21. The upper insulating film 22 is made of for example, 
a base glass fabric impregnated with a thermosetting resin 
Such as an epoxy resin. Alternatively, the upper insulating 
film 22 is only made of athermosetting resin Such as an epoxy 
resin. 
0134 Openings (first openings) 23a, 23b having a square 
planar shape are provided in parts of the upper insulating film 
22 that correspond to regions that have a square planar shape 
and include four columnar electrodes 13a, 13b of the semi 
conductor construct 2. An opening (second opening) 23c 
having a circular planar shape is provided in a part of the 
upper insulating film 22 that corresponds to the center of the 
upper surface of the columnar electrode 13c of the semicon 
ductor construct 2. 
0135 Upper wirings 24a, 24b, 24c are provided on the 
upper Surface of the upper insulating film 22. The upper 
wirings 24a, 24b, 24c have a double-layer structure com 
posed of foundation metal layers 25a, 25b, 25c and upper 
metal layers 26a, 26b, 26c. The foundation metal layers 25a, 
25b, 25c are made of, for example, copper and provided on 
the upper Surface of the upper insulating film 22. The upper 
metal layers 26a, 26b, 26c are made of copper and provided 
on the upper surfaces of the foundation metal layers 25a, 25b, 
25. 

0136. In this case, as shown in FIG. 19, the upper wiring 
indicated by the sign 24a (common upper wiring, first upper 
wiring) is solidly disposed on the upper left part of the upper 
insulating film 22 in a region of the upper insulating film 22 
including an opening 23a having a square planar shape. The 
upper wiring 24a is connected, via one opening 23a of the 
upper insulating film 22 having a square planar shape, to the 
upper Surfaces of all the four power Supply Voltage columnar 
electrodes 13a of the semiconductor construct 2. Here, within 
the opening 23a of the upper insulating film 22, the upper 
wiring 24a is provided on the upper Surfaces of the four 
columnar electrodes 13a of the semiconductor construct 2 
and on the upper Surface of the sealing film 14 therearound. 
0.137 The upper wiring indicated by the sign 24b (com 
mon upper wiring, first upper wiring) is solidly disposed on 
the lower left part of the upper insulating film 22 in a region 
of the upper insulating film 22 including the opening 23b 
having a square planar shape. The upper wiring 24b is con 
nected, via one opening 23b of the upper insulating film 22 
having a square planar shape, to the upper Surfaces of all the 
four ground voltage columnar electrodes 13.b of the semicon 
ductor construct2. In this case as well, within the opening 23b 
of the upper insulating film 22, the upper wiring 24b is pro 
vided on the upper surfaces of the four columnar electrodes 
13.b of the semiconductor construct2 and on the upper surface 
of the sealing film 14 therearound. 
0138 Similarly to the wiring of the semiconductor con 
struct2 indicated by the sign 10c, each upper wiring indicated 
by the sign 24c (second upper wiring) has a connection por 
tion, a connection pad portion, and an extension line extend 
ing therebetween. The upper wiring 24c is connected to the 
center of the upper surface of the columnar electrode 13c of 
the semiconductor construct 2 via the opening 23c of the 
upper insulating film 22 having a circular planar shape. Here, 
as shown in FIG. 20, the upper surfaces of the upper wirings 
24a, 24b, 24c are flush. 
0.139. An overcoat film 27 made of, for example, a solder 
resist is provided on the upper Surface of the upper insulating 
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film 22 including the upper wirings 24a, 24b, 24c. Openings 
28a, 28b are provided in parts of the overcoat film 27 that 
correspond to predetermined four points of the peripheral 
portion of the upper wirings 24a, 24b. An opening 28c is 
provided in a part of the overcoat film 27 that corresponds to 
the connection pad portion of the upper wiring 24c. 
(O140 Solder balls 29a,29b, 29c are provided in and above 
the openings 28a, 28b, 28c of the overcoat film 27 so that 
these solderballs are connected to the upper wirings 24a, 24b, 
24c. In this case, as shown in FIG. 19, the solder balls 29a, 
29b, 29c are only disposed around the semiconductor con 
struct 2. Moreover, both the number of the solder balls 29a 
and the number of the solder balls 29b are four, and are the 
same as the number (four) of the power Supply Voltage and 
ground Voltage connection pads 5a, 5b of the semiconductor 
construct 2. 

0.141. As described above, in this semiconductor device, 
the power Supply Voltage wiring 10a and the ground Voltage 
wiring 10.b of the semiconductor construct 2 are solidly 
formed in a square planar shape, and each connected to all of 
the four connection pads 5a, 5b. This allows the power supply 
Voltage wiring 10a and the ground Voltage wiring 10b not to 
be burned offeven if an excessively high current runs through 
these wirings. 
0.142 Furthermore, since one opening 23a, 23b having a 
square planar shape is provided in each of the parts of the 
upper insulating film 22 that correspond to the four power 
Supply Voltage columnar electrodes 13a and the four ground 
voltage columnar electrodes 13b of the semiconductor con 
struct 2. The solidly-formed upper wirings 24a, 24b are pro 
vided on the upper insulating film 22 so that these upper 
wirings are connected to all the four columnar electrodes 13a 
and all the four columnar electrodes 13b of the semiconductor 
construct 2 via the opening 23a, 23b of the upper insulating 
film 22, the parts corresponding to the opening 23a, 23b of the 
upper insulating film 22 can be reduced in resistance, and 
current capacity can thus be improved. 
0.143 Here, the sizes of the parts of this semiconductor 
device are mentioned. The size of the base plate 1 is 3x3 mm. 
The size of the semiconductor construct2 is 2x2 mm. The line 
width of the extension line 10c-3 of the wiring 10c of the 
semiconductor construct 2 is 20 Lum. The diameter of the 
columnar electrode 13a, 13b, 13c of the semiconductor con 
struct 2 is 0.2 mm. The pitch of the columnar electrode 13a, 
13b, 13c is 0.4 mm. The diameter of the opening 23c of the 
upper insulating film 22 having a circular planar shape is 100 
um. The diameter of the solder balls 29a, 29b, 29c is 0.3 mm. 
The pitch of the solder balls 29a, 29b, 29c is 0.65 mm. 
0144. Now, one example of a method of manufacturing 
this semiconductor device is described. First, one example of 
a method of manufacturing the semiconductor construct 2 is 
described. In this case, the ground Voltage connection pad 5b 
and associated parts are Substantially similar to the power 
Supply Voltage connection pads 5a and associated parts, and 
are therefore not described. 

0145 First, as shown in FIG. 21, an assembly is prepared. 
In this assembly, connection pads 5a, 5c., a passivation film 6 
and a protective film 8 are formed on the upper surface of a 
silicon substrate in a wafer state (hereinafter referred to as a 
semiconductor wafer 31). Further, the centers of the connec 
tion pads 5a, 5c are exposed through openings 7a, 7c of the 
passivation film 6 and through openings 9a, 9c of the protec 
tive film 8. 
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0146 In this case, the thickness of the semiconductor 
wafer 31 is greater than the thickness of a silicon substrate 4 
shown in FIG. 20. In FIG. 21, Zones indicated by the sign 32 
are dicing streets. The parts of the passivation film 6 and the 
protective film 8 corresponding to the dicing street 32 and 
both its sides are removed. 

0147 Then, as shown in FIG.22, a foundation metal layer 
33 is formed on the entire upper surface of the protective film 
8 including the upper surfaces of the connection pads 5a, 5c 
exposed through openings 7a, 7c of the passivation film 6 and 
through openings 9a, 9c of the protective film 8. In this case, 
the foundation metal layer 33 may only be a copper layer 
formed by electroless plating, may only be a copper layer 
formed by Sputtering, or may be a copper layer formed by 
sputtering on a thin film layer of, for example, titanium 
formed by sputtering. 
0148. Then, a plating resist film 34 made of a positive 
liquid resist is patterned and formed on the upper Surface of 
the foundation metal layer 33. In this case, openings 35a, 35c 
are formed in parts of the plating resist film 34 corresponding 
to regions where upper metal layers 12a, 12c are to be formed. 
Further, electrolytic plating with copper is carried out using 
the foundation metal layer 33 as a plating current path, 
thereby forming the upper metal layers 12a, 12c on the upper 
surface of the foundation metal layer 33 within the openings 
35a, 35c in the plating resist film 34. Subsequently, the plat 
ing resist film 34 is released. 
014.9 Then, as shown in FIG. 23, a plating resist film 36 
made of a negative dry film resist is patterned and formed on 
the upper surface of the foundation metal layer 33. In this 
case, openings 37a, 37c are formed in parts of the plating 
resist film 36 corresponding to predetermined four points of 
the upper metal layer 12a (a region where a columnar elec 
trode 13a is to be formed) and corresponding to the connec 
tion pad portion of the upper metal layer 12c (a region where 
a columnar electrode 13c is to be formed). 
0150. Then, electrolytic plating with copper is carried out 
using the foundation metal layer 33 as a plating current path. 
As a result, the columnar electrode 13a is formed on the upper 
surface of the upper metal layer 12a within the openings 37a 
in the plating resist film 36. Moreover, the columnar electrode 
13c is formed on the upper surface of the connection pad 
portion of the upper metal layer 12c within the openings 37c 
in the plating resist film 36. Subsequently, the plating resist 
film 36 is released. 

0151. Then, using the upper metal layers 12a, 12c as 
masks, the foundation metal layer 33 located in parts other 
than parts under the upper metal layers 12a, 12c is etched and 
removed. Thus, as shown in FIG. 24, foundation metal layers 
11a, 11c remain under the upper metal layers 12a, 12c alone. 
In this state, wirings 10a, 10c having a double-layer structure 
are formed by the upper metal layers 12a, 12c and the foun 
dation metal layers 11a, 11c remaining thereunder. 
0152 Then, as shown in FIG. 25, a sealing film 14 made 
of for example, an epoxy resin is formed by, for example, the 
spin coat method on the upper Surface of the semiconductor 
wafer 31 corresponding to the dicing street 32 and both its 
sides and on the upper surface of the protective film 8 includ 
ing the wirings 10a, 10c and the columnar electrodes 13a, 13c 
so that the thickness of this sealing film 14 is slightly greater 
than the height of the columnar electrodes 13a, 13c. Thus, in 
this state, the upper surfaces of the columnar electrodes 13a, 
13c are covered with the sealing film 14. 
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0153. Then, the upper side of the sealing film 14 is prop 
erly ground to expose the upper Surfaces of the columnar 
electrodes 13a, 13c as shown in FIG. 26, and the upper sur 
face of the sealing film 14 including the exposed upper Sur 
faces of the columnar electrodes 13a, 13c is planarized. Fur 
ther, as shown in FIG. 27, the lower side of the semiconductor 
wafer 31 is properly ground to reduce the thickness of the 
semiconductor wafer 31. 

0154 Then, as shown in FIG. 28, a bonding layer 3 is 
bonded to the lower surface of the semiconductor wafer 31. 
The bonding layer 3 is made of a die bond material such as an 
epoxy resin, and is fixedly attached in a semi-cured State by 
heating and pressurization to the lower Surface of the semi 
conductor wafer 31. Further, as shown in FIG. 29, the sealing 
film 14, the semiconductor wafer 31 and the bonding layer3 
are cut along the dicing Streets 32, thereby obtaining semi 
conductor constructs 2 having the bonding layers 3 on the 
lower surface. 

0.155. Now, one example of how to manufacture the semi 
conductor device shown in FIG. 20 using the semiconductor 
construct 2 shown in FIG.29 is described. In this case as well, 
parts associated with the ground Voltage connection pad 5b 
are substantially similar to parts associated with the power 
Supply Voltage connection pads 5a, and are therefore not 
described. 

0156 First, as shown in FIG.30, a base plate 1 is prepared. 
This base plate 1 is made of, for example, an epoxy resin 
containing glass fabric as a base material, and has an area that 
allows the completed semiconductor devices shown in FIG. 
20 to be formed thereon. For example, the base plate 1 has, but 
not exclusively, a square planar shape. In addition, Zones 
indicated by the sign 41 in FIG.30 correspond to cut lines for 
division. 

0157. Then, the bonding layers 3 fixedly attached to the 
lower surfaces of the silicon substrates 4 of the semiconductor 
constructs 2 are bonded to semiconductor construct place 
ment regions on the upper Surface of the base plate 1 to leave 
space in between. In this bonding, the bonding layers 3 are 
fully cured by heating and pressurization. 
0158. Then, as shown in FIG. 31, a lattice-shaped insulat 
ing layer formation sheet 21a is positioned by, for example, 
pins and thus disposed on the upper Surface of the base plate 
1 around the semiconductor construct 2. The lattice-shaped 
insulating layerformation sheet 21a is prepared by dispersing 
a reinforcer in a thermosetting resin Such as an epoxy resin, 
semi-curing the thermosetting resin into a sheet form, and 
forming square holes in the sheet by, for example, punching. 
0159. Then, an upper insulating film formation sheet 22a 

is disposed on the upper Surfaces of the semiconductor con 
struct 2 and the insulating layer formation sheet 21a. The 
upper insulating film formation sheet 22a is prepared by 
impregnating, for example, glass fabric with a thermosetting 
resin Such as an epoxy resin, and semi-curing the thermoset 
ting resin into a sheet form. 
0160 Then, the insulating layer formation sheet 21a and 
the upper insulating film formation sheet 22a are heated and 
pressurized from the top and bottom using a pair of heating/ 
pressurization plates 42, 43. By Subsequent cooling, an insu 
lating layer 21 in a square frame shape is formed on the upper 
Surface of the base plate 1 around the semiconductor con 
struct 2, and an upper insulating film 22 is formed on the 
upper Surfaces of the semiconductor construct 2 and the insu 
lating layer 21. In this case, the upper Surface of the upper 
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insulating film 22 is pressed by the lower surface of the upper 
heating/pressurization plate 42, and is therefore a flat surface. 
0161 Then, as shown in FIG. 32, by laser processing to 
radiate a laser beam, an opening 23a having a square planar 
shape is formed in a part of the upper insulating film 22 that 
corresponds to a region of the semiconductor construct 2 
having a square planar shape and including the four columnar 
electrodes 13a. Also, an opening 23c having a circular planar 
shape is formed in a part of the upper insulating film 22 that 
corresponds to the center of the upper Surface of the columnar 
electrode 13c of the semiconductor construct 2. 

0162. In this state, the upper surface of the sealing film 14 
around the columnar electrodes 13a is exposed through the 
opening 23a having a square planar shape. 
0163 Then, as shown in FIG.33, a foundation metal layer 
44 is formed on the entire upper Surface of the upper insulat 
ing film 22 including the upper Surfaces of the columnar 
electrodes 13a and the sealing film 14 of the semiconductor 
construct 2 that are exposed through the opening 23a of the 
upper insulating film 22 and including the upper Surface of the 
columnar electrode 13c of the semiconductor construct 2 
exposed through the opening 23c of the upper insulating film 
22. In this case as well, the foundation metal layer 44 may 
only be a copper layer formed by electroless plating, may 
only be a copper layer formed by Sputtering, or may be a 
copper layer formed by Sputtering on a thin film layer of for 
example, titanium formed by Sputtering. 
0164. Then, a plating resist film 45 is patterned and formed 
on the upper surface of the foundation metal layer 44. In this 
case, openings 46a, 46c are formed in parts of the plating 
resist film 45 corresponding to regions where upper metal 
layers 26a, 26c are to be formed. Further, electrolytic plating 
with copper is carried out using the foundation metal layer 44 
as a plating current path, thereby forming the upper metal 
layers 26a, 26c on the upper surface of the foundation metal 
layer 44 within the openings 46a, 46c in the plating resist film 
45. 

0.165. In this case, since the copper plating is isotropically 
formed on the upper surface of the foundation metal layer 44. 
the thinnest portion of the upper metal layer 26.a formed on 
the upper surface of the foundation metal layer 44 within the 
opening 23a of the upper insulating film 22 is set at a thick 
ness equal to or greater than the thickness of the upper metal 
layer 26a shown in FIG. 20. Then, the plating resist film 45 is 
released. Further, the upper side of the upper metal layers 26a. 
26c is properly ground so that the upper Surfaces of the upper 
metal layers 26a, 26c may be flush, as shown in FIG. 34. 
0166 Then, using the upper metal layers 26a, 26c as 
masks, the foundation metal layer 44 located in parts other 
than parts under the upper metal layers 26a, 26c is etched and 
removed. Thus, as shown in FIG.35, foundation metal layers 
25a, 25c remain under the upper metal layers 26a, 26c alone. 
In this state, upper wirings 24a, 24c are formed by the upper 
metal layers 26a, 26c and the foundation metal layers 25a, 
25c remaining thereunder. 
0167. Then, as shown in FIG.36, an overcoat film 27 made 
of for example, a solder resist is formed by, for example, the 
screen printing method or spin coat method on the upper 
Surface of the upper insulating film 22 including the upper 
wirings 24a, 24c. In this case, openings 28a, 28b are formed 
in parts of the overcoat film 27 that correspond to predeter 
mined four points of the upper Surface of the upper wiring 24a 
and to the connection pad portion of the upper wiring 24c. 
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(0168 Then, solder balls 29a, 29c are formed in and above 
the openings 28a, 28c of the overcoat film 27 so that these 
solder balls are connected to the predetermined four points of 
the upper Surface of the upper wiring 24a and to the connec 
tion pad portion of the upper wiring 24c. Further, as shown in 
FIG.37, the overcoat film 27, the upper insulating film 22, the 
insulating layer 21 and the base plate 1 are cut along the cut 
lines 41 between adjacent semiconductor constructs 2, 
thereby obtaining semiconductor devices shown in FIG. 20. 

Third Embodiment 

0169 FIG. 38 shows a transmitted plan view of a semi 
conductor device according to a third embodiment of the 
invention. FIG. 39 shows a sectional view of a proper part of 
the semiconductor device shown in FIG. 38. This semicon 
ductor device is different from the semiconductor device 
shown in FIG. 19 and FIG. 20 in that, in a semiconductor 
construct 2, columnar electrodes 13a, 13b having a square 
planar shape are solidly provided, in similar fashion to power 
Supply Voltage and ground Voltage wirings that are indicated 
by the signs 10a, 10b and have a square planar shape, in 
regions of the upper surfaces of the wirings 10a, 10b except 
for the peripheral portions thereof. 
0170 In this case, openings 23a, 23b of an upper insulat 
ing film 22 are provided in parts corresponding to the upper 
surfaces of the columnar electrodes 13a, 13b except for the 
peripheral portions thereof. Further, upper wirings 24a, 24b 
are connected, via the openings 23a, 23b of the upper insu 
lating film 22, to the upper Surfaces of the columnar elec 
trodes 13a, 13b except for the peripheral portions thereof. 
0171 As described above, since the power supply voltage 
columnar electrode 13a and the ground Voltage columnar 
electrode 13 of the semiconductor construct 2 are solidly 
formed in this semiconductor device, the columnar electrodes 
13a, 13b can be reduced in resistance, and current capacity 
can thus be further improved. 

Fourth Embodiment 

0172 FIG. 40 shows a transmitted plan view of a semi 
conductor device according to a fourth embodiment of the 
invention. FIG. 41 is a sectional view of a proper part of the 
semiconductor device shown in FIG. 41. This semiconductor 
device includes a base plate 1. The base plate 1 has a square 
planar shape, and made of for example, an epoxy resin con 
taining glass fabric as a base material. The lower Surface of a 
semiconductor construct2 is bonded to the center of the upper 
surface of the base plate 1 through a bonding layer 3 made of 
a die bond material. The semiconductor construct 2 has a 
square planar shape, and is slightly smaller in size than the 
base plate 1. 
0173 The semiconductor construct 2, which is generally 
called a CSP, includes a silicon substrate (semiconductor 
substrate) 4. The lower surface of the silicon substrate 4 is 
bonded to the center of the upper surface of the base plate 1 
through the bonding layer 3. Elements (not shown) Such as a 
transistor, diode, resistor, and condenser that constitute an 
integrated circuit having a predetermined function are formed 
on the upper Surface of the silicon Substrate 4. Connection 
pads 5a, 5b, 5c are provided on the peripheral portion of the 
upper Surface of the silicon Substrate 4. The connection pads 
5a, 5b, 5c are made of for example, an aluminum-based 
metal, and connected to the elements of the integrated circuit. 
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0.174. Here, by way of example, the four connection pads 
indicated by the sign 5a and arranged on the upper left part of 
the silicon substrate 4 in FIG. 40 are for a common power 
Supply Voltage. The four connection pads indicated by the 
sign 5b and arranged on the lower left part of the silicon 
Substrate 4 are for a common ground Voltage. The four con 
nection pads indicated by the sign 5c and arranged on the 
upper right part of the silicon Substrate 4 and the four con 
nection pads indicated by the sign 5c and arranged on the 
lower right part of the silicon substrate 4 are for a normal 
Voltage. Here, in FIG. 41, the ground Voltage connection pads 
5b and associated parts are substantially similar to the power 
Supply Voltage connection pads 5a and associated parts, and 
are therefore indicated by signs in parentheses. 
0.175. A passivation film (insulating film) 6 made of for 
example, silicon oxide is provided on the upper Surface of the 
silicon substrate 4 except for the peripheral portion of the 
silicon Substrate 4 and the centers of the connection pads 5a, 
5b, 5c. The centers of the connection pads 5a, 5b, 5c are 
exposed through openings 7a, 7b, 7c provided in the passiva 
tion film 6. A protective film (insulating film) 8 made of for 
example, a polyimide resin is provided on the upper Surface of 
the passivation film 6. Openings 9a, 9b, 9c are provided in 
parts of the protective film 8 that correspond to the openings 
7a, 7b, 7c of the passivation film 6. 
(0176 Wirings 10a, 10b, 10c are provided on the upper 
surface of the protective film 8. The wirings 10a, 10b, 10c 
have a double-layer structure composed of foundation metal 
layers 11a, 11b, 11c and upper metal layers 12a, 12b, 12c. 
The foundation metal layers 11a, 11b, 11c are made of, for 
example, copper and provided on the upper Surface of the 
protective film 8. The upper metal layers 12a, 12b, 12c are 
made of copper and provided on the upper Surfaces of the 
foundation metal layers 11. 
0177. In this case, as shown in FIG. 40, the wiring indi 
cated by the sign 10a (common wiring) is solidly disposed on 
the upper left part of the silicon Substrate 4 in a region that has 
a square planar shape and includes the four power Supply 
Voltage connection pads 5a. The wiring 10a is connected to 
all of the four power Supply Voltage connection pads 5a via 
the openings 7a,9a of the passivation film 6 and the protective 
film 8. 
0.178 The wiring indicated by the sign 10b (common wir 
ing) is solidly disposed on the lower left part of the silicon 
Substrate 4 in a region that has a square planar shape and 
includes the four ground voltage connection pads 5b. The 
wiring 10b is connected to all of the four ground voltage 
connection pads 5b via the openings 7b,9b of the passivation 
film 6 and the protective film 8. 
0179 The wirings indicated by the sign 10c are disposed 
in the right region of the silicon substrate 4. Each wiring 10c 
has a connection portion 10c-1 connected to the normal volt 
age connection pad 5c via the openings 7c. 9c of the passiva 
tion film 6 and the protective film 8, a connection pad portion 
10c-2 having a circular planar shape, and an extension line 
10c-3 extending between the connection portion 10c-1 and 
the connection pad portion 10c-2. 
0180 Columnar electrodes (common columnar elec 
trodes, first columnar electrodes) 13a made of copper are 
provided at predetermined four points on the upper surface of 
the wiring indicated by the sign 10a and having a square 
planar shape. Columnar electrodes (common columnar elec 
trodes, first columnar electrodes) 13b made of copper are 
provided at predetermined four points on the upper surface of 
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the wiring indicated by the sign 10b and having a square 
planar shape. A columnar electrode (second columnar elec 
trode) 13c made of copper is provided on the upper surface of 
the connection pad portion 10c-2 of the wiring indicated by 
the sign 10c. Here, as shown in FIG. 40, a total of 16 columnar 
electrodes 13a, 13b, 13c are arranged in matrix form. 
0181. A sealing film 14 made of for example, an epoxy 
resin is provided around the columnar electrodes 13a, 13b. 
13c on the upper surface of the protective film 8 including the 
wirings 10a, 10b, 10c. The columnar electrodes 13a, 13b, 13c 
are provided so that the upper surfaces thereof are flush with 
or several um lower than the upper Surface of the sealing film 
14. The explanation of the structure of the semiconductor 
construct 2 is completed now. 
0182 An insulating layer 21 in a square frame shape is 
provided on the upper surface of the base plate 1 around the 
semiconductor construct 2. For example, the insulating layer 
21 is made of a thermosetting resin Such as an epoxy resin in 
which a reinforcer of an inorganic material Such as silica 
fuller is dispersed. Alternatively, the insulating layer 21 is 
only made of a thermosetting resin Such as an epoxy resin. 
0183 An upper insulating film 22 is provided on the upper 
Surfaces of the semiconductor construct 2 and the insulating 
layer 21. The upper insulating film 22 is made of for example, 
a base glass fabric impregnated with a thermosetting resin 
Such as an epoxy resin. Alternatively, the upper insulating 
film 22 is only made of athermosetting resin Such as an epoxy 
resin. Openings 23a, 23b, 23c are provided in parts of the 
upper insulating film 22 that correspond to the centers of the 
upper surfaces of the columnar electrodes 13a, 13b, 13c of the 
semiconductor construct 2. 
0.184 Upper wirings 24a, 24b, 24c are provided on the 
upper Surface of the upper insulating film 22. The upper 
wirings 24a, 24b, 24c have a double-layer structure com 
posed of foundation metal layers 25a, 25b, 25c and upper 
metal layers 26a, 26b, 26c. The foundation metal layers 25a, 
25b, 25c are made of, for example, copper and provided on 
the upper Surface of the upper insulating film 22. The upper 
metal layers 26a, 26b, 26c are made of copper and provided 
on the upper surfaces of the foundation metal layers 25a, 25b, 
25. 

0185. In this case, similarly to the wiring of the semicon 
ductor construct2 indicated by the sign 10c, each of the upper 
wirings 24a, 24b, 24c includes a connection portion, a con 
nection pad portion, and an extension line extending therebe 
tween. The connection portions of the upper wirings (com 
mon upper wirings, first upper wirings) 24a, 24b are 
connected to the upper Surfaces of the columnar electrodes 
13a, 13.b of the semiconductor construct 2 via the openings 
23a, 23b of the upper insulating film 22. The connection 
portion of the upper wiring (second upper wiring) 24c is 
connected to the upper surface of the columnar electrode 13c 
of the semiconductor construct 2 via the opening 23c of the 
upper insulating film 22. 
0186. An overcoat film 27 made of, for example, a solder 
resist is provided on the upper Surface of the upper insulating 
film 22 including the upper wirings 24a, 24b, 24c. Openings 
28a, 28b, 28c are provided in parts of the overcoat film 27 that 
correspond to the connection pad portions of the upper wir 
ings 24a, 24b, 24c. Solder balls 29a, 29b, 29c are provided in 
and above the openings 28a, 28b, 28c so that these solder 
balls are connected to the connection pad portions of the 
upper wirings 24a, 24b, 24c. Here, as shown in FIG. 40, the 
connection pad portions of the upper wirings 24a, 24b, 24c 
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and the solder balls 29a, 29b, 29c are only disposed around 
the semiconductor construct 2. 

0187. As described above, in this semiconductor device, 
the power Supply Voltage wiring 10a and the ground Voltage 
wiring 10.b of the semiconductor construct 2 are solidly 
formed in a square planar shape, and each connected to all of 
the four connection pads 5a, 5b. This allows the power supply 
Voltage wiring 10a and the ground Voltage wiring 10b not to 
be burned offeven if an excessively high current runs through 
these wirings. 
0188 Here, the sizes of the parts of this semiconductor 
device are mentioned. The size of the base plate 1 is 3x3 mm. 
The size of the semiconductor construct2 is 2x2 mm. The line 
width of the extension line 10c-3 of the wiring 10c of the 
semiconductor construct 2 is 20 Lum. The diameter of the 
columnar electrode 13a, 13b, 13c of the semiconductor con 
struct 2 is 0.2 mm. The pitch of the columnar electrode 13a, 
13b, 13c is 0.4 mm. The diameter of the opening 23 of the 
upper insulating film 22 is 100 um. The diameter of the 
connection pad portion of the upper wiring is 0.3 mm. The 
pitch of the connection pad portion of the upper wiring is 0.65 

0189 In the meantime, since the base plate 1 is greater in 
size than the semiconductor construct 2, even if the extension 
line 10c-3 of the normal voltage wiring 10c of the semicon 
ductor construct 2 has a relatively small line width of 20 um, 
the extension line of the upper wiring 24a, 24b, 24c can have 
a relatively great line width of about 100 Lum. This makes it 
possible to prevent the power supply voltage upper wiring 
24a and the ground Voltage upper wiring 24b from being 
easily burned off even if an excessively high current runs 
through these upper wirings. 
0190. Now, one example of a method of manufacturing 

this semiconductor device is described. First, one example of 
a method of manufacturing the semiconductor construct 2 is 
described. In this case, the ground Voltage connection pad 5b 
and associated parts are substantially similar to the power 
Supply Voltage connection pads 5a and associated parts, and 
are therefore not described. 

0191 First, as shown in FIG. 42, an assembly is prepared. 
In this assembly, connection pads 5a, 5c., a passivation film 6 
and a protective film 8 are formed on the upper surface of a 
silicon substrate in a wafer state (hereinafter referred to as a 
semiconductor wafer 31). Further, the centers of the connec 
tion pads 5a, 5c are exposed through openings 7a, 7c of the 
passivation film 6 and through openings 9a, 9c of the protec 
tive film 8. 

0192 In this case, the thickness of the semiconductor 
wafer 31 is greater than the thickness of a silicon substrate 4 
shown in FIG. 41. In FIG. 42, Zones indicated by the sign 32 
are dicing streets. The parts of the passivation film 6 and the 
protective film 8 corresponding to the dicing street 32 and 
both its sides are removed. 

0193 Then, as shown in FIG. 43, a foundation metal layer 
33 is formed on the entire upper surface of the protective film 
8 including the upper surfaces of the connection pads 5a, 5c 
exposed through openings 7a, 7c of the passivation film 6 and 
through openings 9a, 9c of the protective film 8. In this case, 
the foundation metal layer 33 may only be a copper layer 
formed by electroless plating, may only be a copper layer 
formed by Sputtering, or may be a copper layer formed by 
sputtering on a thin film layer of, for example, titanium 
formed by sputtering. 
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0194 Then, a plating resist film 34 made of a positive 
liquid resist is patterned and formed on the upper Surface of 
the foundation metal layer 33. In this case, openings 35a, 35c 
are formed in parts of the plating resist film 34 corresponding 
to regions where upper metal layers 12a, 12c are to be formed. 
Further, electrolytic plating with copper is carried out using 
the foundation metal layer 33 as a plating current path, 
thereby forming the upper metal layers 12a, 12c on the upper 
surface of the foundation metal layer 33 within the openings 
35a, 35c in the plating resist film 34. Subsequently, the plat 
ing resist film 34 is released. 
0.195 Then, as shown in FIG. 44, a plating resist film 36 
made of a negative dry film resist is patterned and formed on 
the upper surface of the foundation metal layer 33. In this 
case, openings 37a, 37c are formed in parts of the plating 
resist film 36 corresponding to predetermined four points of 
the upper metal layer 12a (a region where a columnar elec 
trode 13a is to be formed) and corresponding to the connec 
tion pad portion of the upper metal layer 12c (a region where 
a columnar electrode 13c is to be formed). 
0196. Then, electrolytic plating with copper is carried out 
using the foundation metal layer 33 as a plating current path. 
As a result, the columnar electrodes 13a, 13c are formed on 
the upper surface of the upper metal layer 12a within the 
openings 37a in the plating resist film 36 and on the upper 
Surface of the connection pad portion of the upper metal layer 
12c within the openings 37c in the plating resist film 36. 
Subsequently, the plating resist film 36 is released. 
0.197 Then, using the upper metal layers 12a, 12c as 
masks, the foundation metal layer 33 located in parts other 
than parts under the upper metal layers 12a, 12c is etched and 
removed. Thus, as shown in FIG. 45, foundation metal layers 
11a, 11c remain under the upper metal layers 12a, 12c alone. 
In this state, wirings 10a, 10c having a double-layer structure 
are formed by the upper metal layers 12a, 12c and the foun 
dation metal layers 11a, 11c remaining thereunder. 
0198 Then, as shown in FIG. 46, a sealing film 14 made 
of for example, an epoxy resin is formed by, for example, the 
spin coat method on the upper Surface of the semiconductor 
wafer 31 corresponding to the dicing street 32 and both its 
sides and on the upper surface of the protective film 8 includ 
ing the wirings 10a, 10c and the columnar electrodes 13a, 13c 
so that the thickness of this sealing film 14 is slightly greater 
than the height of the columnar electrodes 13a, 13c. Thus, in 
this state, the upper surfaces of the columnar electrodes 13a, 
13c are covered with the sealing film 14. 
0199 Then, the upper side of the sealing film 14 is prop 
erly ground to expose the upper Surfaces of the columnar 
electrodes 13a, 13c as shown in FIG. 47, and the upper sur 
face of the sealing film 14 including the exposed upper Sur 
faces of the columnar electrodes 13a, 13c is planarized. Fur 
ther, as shown in FIG. 48, the lower side of the semiconductor 
wafer 31 is properly ground to reduce the thickness of the 
semiconductor wafer 31. 
0200. Then, as shown in FIG. 49, a bonding layer 3 is 
bonded to the lower surface of the semiconductor wafer 31. 
The bonding layer 3 is made of a die bond material such as an 
epoxy resin, and is fixedly attached in a semi-cured State by 
heating and pressurization to the lower Surface of the semi 
conductor wafer 31. Further, as shown in FIG.50, the sealing 
film 14, the semiconductor wafer 31 and the bonding layer3 
are cut along the dicing Streets 32, thereby obtaining semi 
conductor constructs 2 having the bonding layers 3 on the 
lower surface. 
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0201 Now, one example of how to manufacture the semi 
conductor device shown in FIG. 41 using the semiconductor 
construct 2 shown in FIG.50 is described. In this case as well, 
parts associated with the ground Voltage connection pad 5b 
are substantially similar to parts associated with the power 
Supply Voltage connection pads 5a, and are therefore not 
described. 
0202 First, as shown in FIG. 51, a base plate 1 is prepared. 
This base plate 1 is made of, for example, an epoxy resin 
containing glass fabric as a base material, and has an area that 
allows the completed semiconductor devices shown in FIG. 
41 to be formed thereon. For example, the base plate 1 has, but 
not exclusively, a square planar shape. In addition, Zones 
indicated by the sign 41 in FIG. 51 correspond to cut lines for 
division. 
0203 Then, the bonding layers 3 fixedly attached to the 
lower surfaces of the silicon substrates 4 of the semiconductor 
constructs 2 are bonded to semiconductor construct place 
ment regions on the upper Surface of the base plate 1 to leave 
space in between. In this bonding, the bonding layers 3 are 
fully cured by heating and pressurization. 
0204 Then, as shown in FIG. 52, a lattice-shaped insulat 
ing layer formation sheet 21a is positioned by, for example, 
pins and thus disposed on the upper Surface of the base plate 
1 around the semiconductor construct 2. The lattice-shaped 
insulating layer formation sheet 21a is prepared by dispersing 
a reinforcer in a thermosetting resin Such as an epoxy resin, 
semi-curing the thermosetting resin into a sheet form, and 
forming square holes in the sheet by, for example, punching. 
0205 Then, an upper insulating film formation sheet 22a 

is disposed on the upper Surfaces of the semiconductor con 
struct 2 and the insulating layer formation sheet 21a. The 
upper insulating film formation sheet 22a is prepared by 
impregnating, for example, glass fabric with a thermosetting 
resin Such as an epoxy resin, and semi-curing the thermoset 
ting resin into a sheet form. 
0206. Then, the insulating layer formation sheet 21a and 
the upper insulating film formation sheet 22a are heated and 
pressurized from the top and bottom using a pair of heating/ 
pressurization plates 42, 43. By Subsequent cooling, an insu 
lating layer 21 in a square frame shape is formed on the upper 
Surface of the base plate 1 around the semiconductor con 
struct 2, and an upper insulating film 22 is formed on the 
upper Surfaces of the semiconductor construct2 and the insu 
lating layer 21. In this case, the upper Surface of the upper 
insulating film 22 is pressed by the lower surface of the upper 
heating/pressurization plate 42, and is therefore a flat surface. 
0207. Then, as shown in FIG. 53, by laser processing to 
radiate a laser beam, openings 23a, 23c are formed in parts of 
the upper insulating film 22 that correspond to the centers of 
the upper surfaces of the columnar electrodes 13a, 13c of the 
semiconductor construct 2. 
0208. Then, as shown in FIG. 54, a foundation metal layer 
44 is formed on the entire upper Surface of the upper insulat 
ing film 22 including the upper Surfaces of the columnar 
electrodes 13a, 13c of the semiconductor construct 2 that are 
exposed through the openings 23a, 23c of the upper insulat 
ing film 22. In this case as well, the foundation metal layer 44 
may only be a copper layerformed by electroless plating, may 
only be a copper layer formed by Sputtering, or may be a 
copper layer formed by Sputtering on a thin film layer of for 
example, titanium formed by Sputtering. 
0209. Then, a plating resist film 45 is patterned and formed 
on the upper surface of the foundation metal layer 44. In this 
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case, openings 46a, 46c are formed in parts of the plating 
resist film 45 corresponding to regions where upper metal 
layers 26a, 26c are to be formed. Further, electrolytic plating 
with copper is carried out using the foundation metal layer 44 
as a plating current path, thereby forming the upper metal 
layers 26a, 26c on the upper surface of the foundation metal 
layer 44 within the openings 46a, 46c in the plating resist film 
45. 

0210. Then, the plating resist film 45 is released. Further, 
using the upper metal layers 26a, 26c as masks, the founda 
tion metal layer 44 located in parts other than parts under the 
upper metal layers 26a, 26c is etched and removed. Thus, as 
shown in FIG.55, foundation metal layers 25a, 25c remain 
under the upper metal layers 26a, 26c alone. In this state, 
upper wirings 24a, 24b are formed by the upper metal layers 
26a, 26c and the foundation metal layers 25a, 25c remaining 
thereunder. 

0211. Then, as shown in FIG. 56, an overcoat film 27 made 
of for example, a solder resist is formed by, for example, the 
screen printing method or spin coat method on the upper 
Surface of the upper insulating film 22 including the upper 
wirings 24a, 24c. In this case, openings 28a, 28c are formed 
in parts of the overcoat film 27 that correspond to the connec 
tion pad portions of the upper wirings 24a, 24c. 
0212. Then, solder balls 29a, 29c are formed in and above 
the openings 28a, 28c of the overcoat film 27 so that these 
solder balls are connected to the connection pad portions of 
the upper wirings 24a, 24c. Further, as shown in FIG. 57, the 
overcoat film 27, the upper insulating film 22, the insulating 
layer 21 and the base plate 1 are cut along the cut lines 41 
between adjacent semiconductor constructs 2, thereby 
obtaining semiconductor devices shown in FIG. 41. 

Fifth Embodiment 

0213 FIG. 58 shows a transmitted plan view of a semi 
conductor device according to a fifth embodiment of the 
invention. FIG. 59 shows a sectional view of a proper part of 
the semiconductor device shown in FIG. 58. This semicon 
ductor device is different from the semiconductor device 
shown in FIG. 40 and FIG. 41 in that a solidly-formed power 
Supply Voltage upper wiring 24a and a solidly-formed ground 
voltage upper wiring 24b are provided instead of the above 
mentioned power Supply Voltage upper wiring 24a and the 
ground Voltage upper wiring 24b. The power Supply Voltage 
upper wiring 24a is provided in a region that includes four 
power Supply Voltage columnar electrodes 13a and includes 
places where four power supply voltage solder balls 29a are 
arranged. The ground Voltage upper wiring 24b is provided in 
a region that includes four ground Voltage columnar elec 
trodes 13b and includes places where four ground voltage 
solder balls 29b are arranged. 
0214. As described above, since the power supply voltage 
upper wiring 24a and the ground Voltage upper wiring 24b are 
solidly formed in this semiconductor device, the upper wir 
ings 24a, 24b can be reduced in resistance, and current capac 
ity can thus be improved, as compared with the semiconduc 
tor device shown in FIG. 40 and FIG. 41. 

Sixth Embodiment 

0215 FIG. 60 shows a transmitted plan view of a semi 
conductor device according to a sixth embodiment of the 
invention. This semiconductor device is different from the 
semiconductor device shown in FIG. 48 in that nine power 
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Supply Voltage columnar electrodes 13a are provided in 
matrix form on the upper surface of a solidly-formed power 
Supply Voltage upper wiring 24a and in that nine ground 
voltage columnar electrodes 13b are provided in matrix form 
on the upper Surface of a solidly-formed ground Voltage upper 
wiring 24b. 
0216. Thus, since this semiconductor device has nine 
power Supply Voltage columnar electrodes 13a and nine 
ground Voltage columnar electrodes 13b, the parts corre 
sponding to the columnar electrodes 13a, 13b can be reduced 
in resistance as a whole, and current capacity can thus be 
improved, as compared with the semiconductor device shown 
in FIG.58 and FIG. 59. In this case, the pitch of the columnar 
electrodes 13a, 13b is, by way of example, 0.25. 

Seventh Embodiment 

0217 FIG. 61 shows a sectional view of a semiconductor 
device according to a seventh embodiment of the invention. 
This semiconductor device is greatly different from the semi 
conductor device shown in FIG. 41 in that two upper insulat 
ing films and two upper wirings are provided. That is, on the 
upper Surface of a first upper insulating film 22A including a 
first upper wiring 24A, a second upper insulating film 22B 
made of the same material as the first upper insulating film 
22A is provided. On the upper surface of the second upper 
insulating film 22B, a second upper insulating film 24B simi 
lar in structure to the first upper wiring 24A is provided. 
0218. One end of the first upper wiring 24A is connected to 
a columnar electrode 13 via an opening 23A of the first upper 
insulating film 22A. One end of the second upper insulating 
film 24B is connected to the connection pad portion of the first 
upper wiring 24A via an opening 23B of the second upper 
insulating film 22B. A solder ball 29 is connected to the 
connection pad portion of the second upper insulating film 
24B via an opening 28 of an overcoat film 27. In addition, 
three or more upper insulating films and three or more upper 
wirings may be provided. 
0219. Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the inven 
tion in its broader aspects is not limited to the specific details 
and representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva 
lents. 

1. (canceled) 
2. A semiconductor device comprising: 
a semiconductor Substrate; 
connection pads provided on the semiconductor Substrate, 

the connection pads comprising common power Supply 
Voltage connection pads, common ground Voltage con 
nection pads, and normal Voltage connection pads; 

an insulating film provided on the semiconductor Substrate 
and having openings in regions corresponding to the 
connection pads; 

at least one first common wiring serving for a power Supply 
Voltage and provided solidly on the insulating film so as 
to be connected to the common power Supply Voltage 
connection pads via corresponding openings in the insu 
lating film; 

at least one second common wiring serving for a ground 
Voltage and provided solidly on the insulating film so as 
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to be connected to the common ground Voltage connec 
tion pads via corresponding openings in the insulating 
film; and 

at least two normal wirings each provided on the insulating 
film So as to be connected to a normal Voltage connection 
pad via a corresponding opening in the insulating film. 

3. The semiconductor device according to claim 2, wherein 
a line width of the at least two normal wirings is approxi 
mately 20 um or less. 

4. The semiconductor device according to claim 2, further 
comprising: 

at least one first electrode provided on the at least one first 
common wiring; 

at least one second electrode provided on the at least one 
second common wiring; and 

at least two third electrodes provided on connection pad 
portions of the at least two normal wirings, respectively, 

wherein the first, second, third electrodes have a substan 
tially same shape. 

5. The semiconductor device according to claim 4, wherein 
at least one of: 

(i) the at least one first electrode comprises at least two first 
electrodes, and a distance between the at least two first 
electrodes is smaller than a distance between the at least 
two third electrodes, and 

(ii) the at least one second electrode comprises at least two 
second electrodes, and a distance between the at least 
two second electrodes is Smaller thana distance between 
the at least two third electrodes. 

6. The semiconductor device according to claim 2, wherein 
a total number of the common power Supply Voltage connec 
tion pads and the common ground Voltage connection pads is 
not less than a total number of the normal Voltage connection 
pads. 

7. The semiconductor device according to claim 6, wherein 
at least one of: 

(i) the first common wiring is connected to a third common 
wiring provided solidly and serving for the power Supply 
Voltage, and 

(ii) the second common wiring is connected to a fourth 
common wiring provided Solidly and serving for the 
ground Voltage. 

8. The semiconductor device according to claim 7, wherein 
at least one of: 

(i) the first and third common wirings are connected via at 
least two first connection portions, and a distance 
between the at least two first connection portions is 
Smaller than a distance between the at least two normal 
wirings, and 

(ii) the second and fourth common wirings are connected 
via at least two second connection portions, and a dis 
tance between the at least two second connection por 
tions is smaller than the distance between the normal 
wirings. 

9. The semiconductor device according to claim 2, 
wherein: 

the insulating film comprises a passivation film and a pro 
tective film; 

the first common wiring, the second common wiring, and 
the normal wirings have a double-layer structure com 
prising foundation metal layers and upper metal layers; 
and 
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the foundation metal layers are provided on an upper Sur 
face of the protective film, and the upper metal layers are 
provided on upper Surfaces of the foundation metal lay 
CS. 

10. The semiconductor device according to claim 4. 
wherein the first, second, and third electrodes are columnar 

electrodes made of copper, and 
wherein the semiconductor device further comprises a 

sealing film provided around the first, second, and third 
electrodes. 

11. The semiconductor device according to claim 4. 
wherein one of the first and second electrodes is disposed in a 
region other than for a peripheral portion of the semiconduc 
tor substrate. 

12. A semiconductor device comprising: 
a semiconductor Substrate; 
connection pads provided on the semiconductor Substrate, 

the connection pads comprising common Voltage con 
nection pads and normal Voltage connection pads; 

an insulating film provided on the semiconductor Substrate 
and having openings in regions corresponding to the 
connection pads; 

at least one common wiring provided solidly on the insu 
lating film So as to be connected to the common Voltage 
connection pads via corresponding openings in the insu 
lating film; 

at least two normal wirings each provided on the insulating 
film so as to be connected to a normal Voltage connection 
pad via a corresponding opening in the insulating film; 

at least one first electrode provided on the first common 
wiring; 

at least two second electrodes provided on connection pad 
portions of the at least two normal wirings, respectively; 

an upper insulating film having at least one first opening in 
apart corresponding to the first electrode and at least two 
second openings in parts corresponding to the second 
electrodes; 

at least one first upper wiring provided to be connected to 
the first electrode via the first opening; and 

at least two second upper wirings provided to be connected 
to the second electrodes via the second openings. 
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13. The semiconductor device according to claim 12, 
wherein the at least one common wiring comprises two com 
mon wirings, one of the common wirings serving for a power 
Supply Voltage and the other common wiring serving for a 
ground Voltage. 

14. The semiconductor device according to claim 13, 
wherein a line width of the at least two normal wirings is 
approximately 20 um or less. 

15. The semiconductor device according to claim 12, 
wherein a total number of the common Voltage connection 
pads is not less than a total number of the normal Voltage 
connection pads. 

16. The semiconductor device according to claim 12, 
wherein the at least one first upper wiring is an upper common 
wiring provided solidly on the upper insulating film, and the 
common wiring is connected to the upper common wiring via 
the at least one first electrode. 

17. The semiconductor device according to claim 16, 
whereina total area of the upper common wiring is larger than 
a total area of the common wiring. 

18. The semiconductor device according to claim 12, 
wherein the at least one first electrode comprises at least two 
first electrodes, and a distance between the at least two first 
electrodes is smaller than a distance between the at least two 
second electrodes. 

19. The semiconductor device according to claim 15, 
wherein: 

the insulating film comprises a passivation film and a pro 
tective film; 

the common wiring, the normal wirings, and the first and 
second upper wirings have a double-layer structure 
comprising foundation metal layers and upper metal 
layers; 

the foundation metal layers of the common wiring and the 
normal wirings are provided on an upper Surface of the 
insulating film, and the foundation metal layers of the 
first and second upper wirings are provided on an upper 
Surface of the upper insulating film, and 

the upper metal layers are made of copper and provided on 
upper Surfaces of the foundation metal layers. 

k k k k k 


