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SEMICONDUCTOR INTEGRATED CIRCUIT AND 
PRINTED WIRING SUBSTRATE PROVIDED WITH 

THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a semiconductor inte 
grated circuit having a plurality of electrode pads disposed 
in an array-like form on the bottom surface thereof, and a 
printed Wiring substrate having the semiconductor inte 
grated circuit mounted thereon. 

[0003] 2. Related Background Art 

[0004] In recent years, the circuit scale of a semiconductor 
integrated circuit has groWn larger and larger. As the circuit 
scale of the semiconductor integrated circuit has groWn 
larger, the number of pins necessary for the connection of 
the integrated circuit and an eXternal circuit has been 
increased and therefore, an IC package having a plurality of 
electrode pads disposed in an array-like form on the bottom 
surface thereof has been developed. Since it is a semicon 
ductor integrated circuit, the electrode pads disposed in an 
array-like form on the bottom surface thereof include a 
poWer supply electrode pad for supplying a poWer source to 
this semiconductor integrated circuit, and a pad for a ground 
for connecting this semiconductor integrated circuit to the 
ground potential (ground) on the eXternal circuit side. Here 
tofore, in the semiconductor integrated circuit having a 
plurality of electrode pads provided in an array-like form on 
the bottom surface thereof, the disposition of the poWer 
supply electrode pad and the electrode pad for a ground has 
been determined With the ease of the circuit design of the 
semiconductor integrated circuit, the alloWable current value 
of an output buffer for an output signal, etc. taken into 
account, and the positional relationship betWeen the poWer 
supply electrode pad and the electrode pad for a ground has 
not particularly been taken into consideration. 

[0005] When the above-described prior-art semiconductor 
integrated circuit having the array-like electrode pads is 
mounted on a printed Wiring substrate, the position of a 
decoupling capacitor disposed on the printed Wiring sub 
strate becomes far from the poWer supply electrode pad and 
the electrode pad for the ground of the semiconductor 
integrated circuit or interferes With the latter by the geo 
metrical disposition With other Wiring pattern, depending on 
the Wiring pattern of the printed Wiring substrate side, 
because the positions of the poWer supply electrode pad and 
the electrode pad for the ground of the semiconductor 
integrated circuit are predetermined by only the convenience 
of the semiconductor integrated circuit side and therefore, it 
becomes difficult to dispose decoupling capacitors relative 
to individual poWer supply electrode pads and electrode 
pads for the ground. 

[0006] Therefore, When as represented by recent CPU’s 
and microprocessors, the higher speed of the operating 
frequency of the semiconductor integrated circuit is remark 
ably progressing, there arises the problem that the radiation 
noise of electromagnetic Waves from the printed Wiring 
substrates having mounted thereon the semiconductor inte 
grated circuit having the array-like electrode pads or an 
electronic apparatus carrying them thereon is increased and 
the standard for the unnecessary radiation noise regulated in 
various countries cannot be met. 
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SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to solve the 
above-noted problem and to provide a semiconductor inte 
grated circuit having the arrangement of array-like electrode 
pads Which can effectively dispose a decoupling capacitor 
When a semiconductor integrated circuit having a plurality 
of electrode pads disposed in an array-like form on the 
bottom surface thereof is mounted on a printed Wiring 
substrate. 

[0008] It is another object of the present invention to 
provide a semiconductor integrated circuit of a construction 
in Which a plurality of ground electrode pads and a plurality 
of poWer supply electrode pads are constructed as groups 
and they are disposed in the central portion With the groups 
opposed to each other to thereby suppress the creation of 
radiation noise. 

[0009] Other objects of the present invention Will become 
apparent from the folloWing detailed description of some 
speci?c embodiments of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a plan vieW of a printed Wiring substrate 
carrying thereon a semiconductor integrated circuit accord 
ing to a ?rst embodiment of the present invention. 

[0011] FIG. 2 is a longitudinal cross-sectional vieW of the 
printed Wiring substrate shoWn in FIG. 1. 

[0012] FIG. 3 is a plan vieW of a printed Wiring substrate 
carrying thereon a semiconductor integrated circuit accord 
ing to a second embodiment of the present invention. 

[0013] FIG. 4 is a plan vieW of a printed Wiring substrate 
carrying thereon a semiconductor integrated circuit accord 
ing to a third embodiment of the present invention. 

[0014] FIG. 5 is a plan vieW of a printed Wiring substrate 
carrying thereon a semiconductor integrated circuit accord 
ing to a fourth embodiment of the present invention. 

[0015] FIG. 6 is a perspective vieW of an electronic 
apparatus provided With a printed Wiring substrate having 
mounted thereon the semiconductor integrated circuit 
according to any one of the ?rst to fourth embodiments of 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] (First Embodiment) 
[0017] FIG. 1 is a plan vieW of a printed Wiring substrate 
carrying thereon a semiconductor integrated circuit accord 
ing to a ?rst embodiment of the present invention, and FIG. 
2 is a longitudinal cross-sectional vieW of the printed Wiring 
substrate of FIG. 1. FIG. 1 shoWs the printed Wiring 
substrate 8 carrying thereon the semiconductor integrated 
circuit 7 having array-like electrode pads as it is seen from 
a surface on Which the semiconductor integrated circuit 7 is 
mounted. 

[0018] In the bottom surface 10 of the package of the 
semiconductor integrated circuit 7, a plurality of connecting 
electrode pads 11 (in FIG. 1, indicated by dotted circles) for 
making the electrical connection betWeen the semiconductor 
integrated circuit 7 and an eXternal circuit are regularly 
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arranged at a full grid in a grid-like fashion. Of the con 
necting electrode pads 11, electrode pads 1 for ground 
(indicated by black painted-out circles) are connecting elec 
trode pads for grounding the semiconductor integrated cir 
cuit 7, and poWer supply electrode pads 2 (indicated by 
hatching) are connecting electrode pads for supplying elec 
tric poWer to the semiconductor integrated circuit 7. The 
electrode pads 1 for ground and the poWer supply electrode 
pads 2 are concentratedly disposed on the central portion of 
the array-like electrode pads, and are arranged so as to be 
opposed to each other. Also, the electrode pads 1 for ground 
are grouped into tWo sets and are connected together by 
Wiring patterns 91, and the poWer supply electrode pads 2 are 
all connected together by Wiring patterns 92. 

[0019] On the other hand, decoupling capacitors 3 Which 
are chip type capacitors are mounted on that surface 12 of 
the printed Wiring substrate 8 on Which the semiconductor 
integrated circuit 7 is not mounted. Also, the decoupling 
capacitors 3 are disposed on the printed Wiring substrate 8 so 
as to lie substantially just beneath the respective electrode 
pads 1 and 2 When they are seen While being projected from 
the electrode pads 1 for ground and the poWer supply 
electrode pads 2. A pair of carrying pads 4 provided on the 
printed Wiring substrate 8 to solder the decoupling capaci 
tors 3 are formed up to the outside of the electrodes of the 
decoupling capacitors 3 so that soldering ?llets may be 
sufficiently formed on the opposite sides of the decoupling 
capacitors 3. Adjacent to the carrying pads 4 on the opposite 
sides of the decoupling capacitors 3, ground connecting 
through-holes 5 and poWer source connecting through-holes 
6 for connecting the pair of carrying pads 4 to the electrode 
pads 1 for ground and the poWer supply electrode pads 2 of 
the semiconductor integrated circuit 7 are formed through 
the printed Wiring substrate 8. 

[0020] The electrode pads 1 for ground and the poWer 
supply electrode pads 2 of the semiconductor integrated 
circuit 7 are concentrated in the central portion of the 
semiconductor integrated circuit 7. Accordingly, the decou 
pling capacitors 3 and the carrying pads 4 for soldering can 
be disposed substantially just beneath the semiconductor 
integrated circuit 7 and therefore, if the ground connecting 
through-holes 5 and the poWer source connecting through 
holes 6 are disposed in proximity to the pads 4 for soldering, 
the electrode pads 1 for ground and the poWer supply 
electrode pads 2 of the semiconductor integrated circuit 7 to 
the decoupling capacitors 3 can be connected together 
substantially straightly in a vertical direction With a distance 
corresponding to the thickness of the printed Wiring sub 
strate 8. 

[0021] By adopting such a construction, as shoWn in FIG. 
2, the electrode pads 1 for ground and the poWer supply 
electrode pads 2 of the semiconductor integrated circuit 7 to 
the decoupling capacitors 3 disposed on the printed Wiring 
substrate 8 can be electrically connected together at the 
shortest distance through the ground connecting through 
holes 5 and the poWer source connecting through-holes 6. 
Accordingly, the inductance of the Wiring pattern from the 
decoupling capacitors 3 to the electrode pads 1 for ground 
and the poWer supply electrode pads 2 of the semiconductor 
integrated circuit 7 can be made small and the radiation 
noise of electromagnetic Waves from the printed Wiring 
substrate 8 is reduced. 
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[0022] Also, at the same time, the electrode pads 1 for 
ground and the poWer supply electrode pads 2 are concen 
trated in the central portion of the semiconductor integrated 
circuit and therefore, the draWing-out of the Wiring from the 
other electrode pads for signals to the surrounding parts 
becomes easy and this is also effective for the higher density 
of the printed Wiring substrate. 

[0023] (Second Embodiment) 
[0024] FIG. 3 is a plan vieW of a printed Wiring substrate 
carrying thereon a semiconductor integrated circuit accord 
ing to a second embodiment of the present invention. In this 
embodiment, as shoWn in FIG. 3, the poWer supply elec 
trode pads 2 of the semiconductor integrated circuit 7 of 
FIGS. 1 and 2 are disposed on the innermost side and the 
electrode pads 1 for ground are disposed so as to surround 
the poWer supply electrode pads 2, and all of the poWer 
supply electrode pads 2 and all of the electrode pads 1 for 
ground are connected by a Wiring pattern 92 and a Wiring 
pattern 91, respectively. In the other points, the construction 
of the present embodiment is the same as that of the ?rst 
embodiment. 

[0025] Again in such a construction, as in the ?rst embodi 
ment, the radiation noise of electromagnetic Waves from the 
printed Wiring substrate 8 is reduced and the draWing-out of 
the Wiring from the electrode pads for signals to the sur 
rounding parts becomes easy, and this is also effective for the 
higher density of the printed Wiring substrate. 

[0026] (Third Embodiment) 
[0027] FIG. 4 is a plan vieW of a printed Wiring substrate 
carrying thereon a semiconductor integrated circuit accord 
ing to a third embodiment of the present invention. This 
embodiment is such that in the ?rst embodiment, the elec 
trode pads 1 for ground and the poWer supply electrode pads 
2 are disposed in spirally opposed relationship With each 
other and in the other points, the construction of the present 
embodiment is the same as that of the ?rst embodiment. 

[0028] Again in such a construction, as in the ?rst embodi 
ment, the radiation noise of electromagnetic Waves from the 
printed Wiring substrate 8 is reduced and the draWing-out of 
the Wiring from the electrode pads for signals to the sur 
rounding parts becomes easy, and this is also effective for the 
higher density of the printed Wiring substrate. 

[0029] (Fourth Embodiment) 
[0030] FIG. 5 is a plan vieW of a printed Wiring substrate 
carrying thereon a semiconductor integrated circuit accord 
ing to a fourth embodiment of the present invention. In this 
embodiment, the array-like electrode pads of the semicon 
ductor integrated circuit 7 are disposed in a peripheral state, 
and as in the ?rst present, the electrode pads 1 for ground 
and the poWer supply electrode pads 2 are opposed to each 
other in pairs, and the electrode pads 1 for ground and the 
poWer supply electrode pads 2 are each grouped into four 
sets and are connected by Wiring patterns 91, and Wiring 
patterns 92, respectively. In the other points, the construction 
of the present embodiment is the same as that of the ?rst 
embodiment. 

[0031] Again in such a construction, as in the ?rst embodi 
ment, the radiation noise of electromagnetic Waves from the 
printed Wiring substrate 8 is reduced and this is also effective 
for the higher density of the printed Wiring substrate. 
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[0032] FIG. 6 illustrates an electronic apparatus having 
mounted thereon the semiconductor integrated circuit shoWn 
as one of the ?rst to fourth embodiments of the present 
invention. 

[0033] The electronic apparatus 13 of FIG. 6 incorporates 
therein the printed Wiring substrate 8 having the semicon 
ductor integrated circuit 7 of any one of FIGS. 1 to 5 
mounted thereon. 

[0034] In the electronic apparatus of this embodiment, the 
radiation noise of electromagnetic Waves from the semicon 
ductor integrated circuit 7 is little and therefore, the radiation 
noise of electromagnetic Waves from the electronic appara 
tus 13 is more reduced than the radiation noise of electro 
magnetic Waves from a conventional electronic apparatus 
and the printed Wiring substrate 8 is suited for higher density 
and therefore, higher performance is possible by small 
measure. 

[0035] While the embodiments of the present invention 
have been described above, the total number of the connect 
ing electrode pads of the semiconductor integrated circuit 
and the number of the decoupling capacitors are not limited 
to those shoWn in the ?gures, and the positions of the 
electrode pads for ground and the poWer supply electrode 
pads may change places With each other, and can be changed 
in conformity With the design. Also, the printed Wiring 
substrate having the semiconductor integrated circuit 
mounted thereon is not restricted to a tWo-layer plate, but a 
multi-layer plate can be used. 

[0036] As described above, according to the present 
invention, the ground connecting electrode pads and the 
poWer source connecting electrode pads are concentratedly 
disposed on the central portion of the semiconductor inte 
grated circuit having array-like electrode pads, Whereby 
When the semiconductor integrated circuit is mounted on the 
printed Wiring substrate and the decoupling capacitors are 
disposed on the surface opposite to the surface on Which the 
semiconductor integrated circuit is mounted, the Wiring 
distance among the electrode pads for ground and the poWer 
supply electrode pads and the decoupling capacitors 
becomes shortest and the inductance of the Wiring pattern 
for ground and the poWer supply Wiring pattern becomes 
small, and the radiation noise of electromagnetic Waves 
from the printed Wiring substrate and the electronic appa 
ratus carrying it thereon is reduced and at the same time, the 
Wiring of the semiconductor integrated circuit and parts 
disposed around it can be effected highly densely and easily, 
and this contributes to the higher density of the printed 
Wiring substrate, Which in turn leads to the effect that the 
doWnsiZing and higher Weight of a high-performance elec 
tronic apparatus are realiZed. 

What is claimed is: 
1. Asemiconductor integrated circuit having a plurality of 

connecting electrode pads disposed in an array-like form on 
the bottom surface thereof, including: 

a plurality of ground electrode pads of said plurality of 
connecting electrode pads Which are for the connection 
to the ground potential, said plurality of ground elec 
trode pads being disposed on the central portion; 

a ?rst Wiring pattern connecting said plurality of ground 
electrode patterns together; 
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a plurality of poWer supply electrode pads of said plurality 
of connecting electrode pads Which are for supplying a 
poWer source, said plurality of poWer supply electrode 
pads being disposed on the central portion; and 

a second Wiring pattern connecting said plurality of poWer 
supply electrode pads together. 

2. A semiconductor integrated circuit according to claim 
1, Wherein said ?rst Wiring pattern connects said plurality of 
ground electrode pads together into at least one group and 
said second Wiring pattern connects said plurality of poWer 
supply electrode pads together into at least one group. 

3. A semiconductor integrated circuit according to claim 
2, Wherein said plurality of gland electrode pads connected 
together into at least one group are disposed in individually 
opposed relationship With said plurality of poWer supply 
electrode pads connected together into at least one group. 

4. A semiconductor integrated circuit according to claim 
1, Wherein said plurality of ground electrode pads and said 
plurality of poWer supply electrode pads are formed into a 
predetermined shape by said ?rst Wiring pattern and said 
second Wiring pattern. 

5. A semiconductor integrated circuit according to claim 
1, Wherein said ?rst Wiring pattern connects said plurality of 
ground electrode pads together into tWo groups, said second 
Wiring pattern connects said plurality of poWer supply 
electrode pads together into tWo groups, and said plurality of 
ground electrode pads and said plurality of poWer supply 
electrode pads are opposed to each other betWeen the 
groups. 

6. A semiconductor integrated circuit according to claim 
1, Wherein said plurality of ground electrode pads and said 
plurality of poWer supply electrode pads are formed so as to 
provide a peripheral portion in said ?rst Wiring pattern and 
said second Wiring pattern. 

7. Asemiconductor integrated circuit having a plurality of 
connecting electrode pads disposed in an array-like form on 
the bottom surface thereof, including: 

a plurality of ground electrode pads of said plurality of 
connecting electrode pads Which are for the connection 
to the ground potential, said plurality of ground elec 
trode pads being disposed on the central portion; 

a ?rst Wiring pattern connecting said plurality of ground 
electrode pads together, said ?rst Wiring pattern con 
necting said plurality of ground electrode pads together 
into at least one group; 

a plurality of poWer supply electrode pads of said plurality 
of connecting electrode pads Which are for supplying a 
poWer source, said plurality of poWer supply electrode 
pads being disposed on the central portion; and 

a second Wiring pattern connecting said plurality of poWer 
supply electrode pads together, said second Wiring 
pattern connecting said plurality of poWer supply elec 
trode pads together into at least one group, said plu 
rality of poWer supply electrode pads being opposed to 
said plurality of ground electrode pads betWeen the 
groups. 

8. A printed Wiring substrate having a semiconductor 
integrated circuit mounted thereon, including; 

a semiconductor integrated circuit having a plurality of 
connecting electrode pads disposed in an array-like 
form on the bottom surface thereof, said semiconductor 
integrated circuit having: 
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(a) a plurality of ground electrode pads of said plurality of 
connecting electrode pads Which are connected to the 
ground potential; and 

(b) a plurality of poWer supply electrode pads of said 
plurality of connecting electrode pads Which supply a 
poWer source, 

said plurality of ground electrode pads and said plurality 
of poWer supply electrode pads being disposed on the 
central portion in opposed relationship With each other 
so as to form groups, 

a printed Wiring substrate carrying said semiconductor 
integrated circuit thereon, said printed Wiring substrate 
having: 

(c) a decoupling capacitor mounted on the surface oppo 
site to the surface carrying said semiconductor inte 
grated circuit thereon; and 

(d) a through-hole in the printed Wiring substrate; said 
through-hole connecting said decoupling capacitor to 
any of said plurality of ground electrode pads and said 
plurality of poWer supply electrode pads. 

9. Aprinted Wiring substrate according to claim 8, further 
including: 

a ?rst Wiring pattern connecting said plurality of ground 
electrode pads together into at least one group, and a 
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second Wiring pattern connecting said plurality of 
poWer supply electrode pads together into at least one 
group. 

10. A printed Wiring substrate according to claim 9, 
Wherein said plurality of ground electrode pads and said 
plurality of poWer supply electrode pads are formed into a 
predetermined shape by said ?rst Wiring pattern and said 
second Wiring pattern. 

11. A printed Wiring substrate according to claim 9, 
Wherein said plurality of ground electrode pads and said 
plurality of poWer supply electrode pads are formed so as to 
provide a peripheral portion in said ?rst Wiring pattern and 
said second Wiring pattern. 

12. A printed Wiring substrate according to claim 8, 
further including: 

a ?rst Wiring pattern connecting said plurality of ground 
electrode pads together into tWo groups, and a second 
Wiring pattern connecting said plurality of poWer sup 
ply electrode pads together into tWo groups, said plu 
rality of ground electrode pads and said plurality of 
poWer supply electrode pads being opposed to each 
other among the groups. 


