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(57) ABSTRACT 

In a semiconductor integrated circuit, since resistance com 
ponent is included in a power-supply Wiring, a power-supply 
voltage supplied to a cell on a clock path is dropped to cause 
a clock skeW. To avoid this problem, a cell-placement prohib 
iting area is set centering on a cell 10 on the clock path, and no 
cell for performing a logical operation is placed in this cell 
placement prohibiting area. Also, a cell-placement prohibit 
ing area may be set for each of cell groups formed of a 
plurality of cells closely placed together. Furthermore, a 
capacitive cell may be placed in the cell-placement prohibit 
ing area. 
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SEMICONDUCTOR INTEGRATED CIRCUIT 
AND METHOD OF DESIGNING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a semiconductor 
integrated circuit and a method of designing a semiconductor 
integrated circuit. More particularly, the present invention 
relates to a semiconductor integrated circuit designed in con 
sideration of an IR-drop on a poWer-supply Wiring, and a 
method of designing such a semiconductor integrated circuit. 
[0003] 2. Description of the Background Art 
[0004] A large majority of semiconductor integrated cir 
cuits operate in synchronization With a clock signal externally 
supplied or internally generated based on an externally-sup 
plied signal. In general, a semiconductor integrated circuit 
includes a plurality of ?ip-?ops and a circuit for generating a 
clock signal to be supplied to each ?ip-?op based on a clock 
signal (hereinafter referred to as a clock circuit). To cause the 
semiconductor integrated circuit to operate accurately, it is 
required that the clock signal is accurately supplied to each 
?ip-?op. Also, to reduce poWer consumption of the semicon 
ductor integrated circuit, it is effective to stop supplying the 
clock signal to circuit blocks that are not caused to operate. 
For this reason, the structure of a clock circuit and the method 
of supplying the clock signal are recogniZed as being impor 
tant issues in designing a semiconductor integrated circuit. 
[0005] To design a logic circuit, a cell-based designing 
scheme is Widely used, in Which rectangular cells correspond 
ing to logical elements are placed in a tWo-dimensional area. 
Particularly in the cell-based designing scheme, for the pur 
pose of facilitating cell placement, cells having the same 
height (standard cells) are often used. FIG. 19 is an illustra 
tion shoWing layout results of a conventional semiconductor 
integrated circuit. In FIG. 19, rectangular areas provided With 
characters C each represent a single cell (standard cell). These 
cells are placed Within a plurality of strip areas 91 provided in 
parallel With each other in the tWo-dimensional area so as to 
be aligned at top. BetWeen tWo strip areas 91, a poWer-supply 
Wiring 92 is provided for supplying poWer to each cell. The 
poWer-supply Wiring 92 includes a poWer-supply Wiring 92a 
applied With a poWer-supply voltage VDD and a poWer-sup 
ply Wiring 92b applied With a ground voltage VSS. These tWo 
types of poWer-supply Wirings 92a and 92b are alternately 
placed in the tWo-dimensional area Where the strip areas 91 
are arranged. 
[0006] In semiconductor integrated circuits of recent years, 
a phenomenon called an IR-drop is particularly a problem. A 
poWer-supply Wiring includes a resistance component. 
Therefore, When poWer is supplied to each cell via such a 
poWer-supply Wiring, a voltage at each cell is loWer than a 
voltage supplied from the outside of the semiconductor inte 
grated circuit. FIG. 20 is an illustration shoWing a state Where 
an IR-drop occurs. FIG. 20 shoWs a distribution of poWer 
supply voltages at the respective cells included in the semi 
conductor integrated circuit 93 When a poWer-supply voltage 
of 3.0V is supplied via a poWer-supply terminal 94 to the 
semiconductor integrated circuit 93. Since a resistance com 
ponent 96 is included in a poWer-supply Wiring 95, even 
through a poWer-supply voltage of 3.0V is supplied from the 
poWer-supply terminal 94, a voltage at each cell included in 
the semiconductor integrated circuit 93 is loWer than 3.0V. 
For example, a poWer-supply voltage at a cell 97 is approxi 
mately 2.7V. 
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[0007] The reason for such occurrence of an IR-drop is as 
folloWs. When a cell is operated to cause changes in value of 
an output signal from the cell, a current ?oWs from the poWer 
supply Wiring through a terminal of a transistor included in 
the cell. With this, the voltage supplied from the outside of the 
semiconductor integrated circuit is decreased at the time of 
reaching the cell by an amount equivalent to the product of the 
?oWing current and the resistance component of the poWer 
supply Wiring. Particularly When an IR-drop occurs in a 
poWer-supply voltage supplied to a cell on a clock path, a 
delay time at the time of a real operation of the cell on the 
clock path becomes different from a delay time Without 
occurrence of an IR-drop, thereby causing a clock skeW more 
than assumed at the time of designing the circuit. Such a clock 
skeW may cause a malfunction of the circuit. 

[0008] As schemes of placing cells included in a semicon 
ductor integrated circuit and measures for coping With an 
IR-drop, various technologies are conventionally knoWn. Of 
these, examples of technologies associated With the present 
invention are disclosed in the folloWing documents. Japanese 
Patent Laid-Open Publication No. 7-14927 discloses an auto 
matic placement designing method and apparatus in Which 
timing analysis is performed after placement and routing and, 
if timing restrictions are not satis?ed, a delay cell is automati 
cally inserted, replaced, or deleted. Japanese Patent Laid 
Open Publication No. 11-25 1439 discloses a method in Which 
a clock buffer for supplying a clock signal to a plurality of 
cells is placed at a position closer to a poWer-supply Wiring 
than any of the plurality of cells. Japanese Patent Laid-Open 
Publication No. 2002-110802 discloses a layout apparatus 
and method in Which timing analysis and voltage-drop analy 
sis are performed after placement and routing and, if a voltage 
drop is present, an additional poWer-supply Wiring is routed 
betWeen a voltage-supply I/O and an anti-voltage-drop ele 
ment that is placed together With logical elements. 
[0009] HoWever, in the semiconductor integrated circuits 
of recent years, With the progress of microfabrication, the 
Width of the poWer-supply Wiring is reduced, thereby increas 
ing a resistance per unit length of the poWer-supply Wiring. 
Therefore, an IR-drop is more prone to occur. Moreover, With 
an increase in circuit siZe and a reduction in voltage, a clock 
skeW is also more prone to occur. Therefore, in the semicon 
ductor integrated circuits of recent years, it is required at a 
level higher than ever before to suppress the occurrence of a 
clock skeW due to an IR-drop. 

SUMMARY OF THE INVENTION 

[0010] Therefore, an object of the present invention is to 
provide a semiconductor integrated circuit With the occur 
rence of a clock skeW due to an IR-drop being suppressed, and 
a method of designing such a semiconductor integrated cir 
cuit. 

[0011] In order to achieve the object mentioned above, the 
present invention has the folloWing features. 
[0012] A ?rst aspect of the present invention is directed to 
a semiconductor integrated circuit including: a plurality of 
cells placed so as to be aligned at top in a plurality of strip 
areas provided in parallel With each other; and a plurality of 
Wirings connecting among the cells, Wherein the cells include 
cells on a clock path and a cell for performing a logical 
operation, and a cell-placement prohibiting area is set for 
each of all or part of the cells on the clock path so as to center 
on the cell on the clock path, and the cell for performing the 
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logical operation is placed in a portion of the strip areas 
except the cell-placement prohibiting areas. 
[0013] In this case, a cell-placement prohibiting area 
placed so as to center on a cell in a strip area may overlap With 
strip areas immediately above and beloW the strip area by a 
Width not shorter than a Width of each cell or by a Width not 
shorter than three times as long as a Width of the cell. 
[0014] Also, cell groups each formed of a plurality of cells 
closely placed together in a single strip area may include cell 
groups on the clock path, and a cell-placement prohibiting 
area may be set for all or part of the cell groups on the clock 
path. 
[0015] Furthermore, a capacitive cell maybe placed in at 
least one of the cell-placement prohibiting areas. More pref 
erably, a cell-placement prohibiting area placed so as to cen 
ter on a cell in a strip area may form an overlapping area With 
strip areas immediately above and beloW, the strip area, and 
the capacitive cell may be placed in the overlapping area. 
[0016] A second aspect of the present invention is directed 
to a method of designing a semiconductor integrated circuit 
including the steps of: placing all or part of cells on a clock 
path; virtually placing, at a position of each cell, a dummy cell 
Which is larger than each cell; and placing not-yet-placed 
cells in a portion of the strip areas except areas Where the 
dummy cells are placed. 
[0017] A third aspect of the present invention is directed to 
a method of designing a semiconductor integrated circuit 
including the steps of: placing cells; placing, for each of all or 
part of cells on a clock path, a cell-placement prohibiting area 
larger than each cell, at a position of each cell; and re-placing 
a cell for performing a logical operation placed in the cell 
placement prohibiting area so as to be placed in a portion of 
the strip areas except the cell-placement prohibiting areas. 
[0018] A fourth aspect of the present invention is directed 
to a method of designing a semiconductor integrated circuit 
including the steps of: generating, for each of all or part of 
cells on a clock path, a composite cell including the cell and 
the capacitive cell; placing the generated composite cells; and 
placing not-yet-placed cells in a portion of the strip-areas 
except an area Where the composite cell is placed. 
[0019] In the second through fourth aspects, cell groups 
each formed of a plurality of cells closely placed together in 
a single strip area may be regarded as a single cell. 
[0020] A ?fth aspect of the present invention is directed to 
a method of designing a semiconductor integrated circuit 
including the steps of: placing cells; calculating, for each of 
all or part of cells on a clock path, a degree of drop in a 
poWer-supply voltage at each cell occurring due to resistance 
of a poWer-supply Wiring; and re-placing a cell on a clock path 
Whose degree calculated in the degree calculating step does 
not satisfy a predetermined reference so that a cell near the 
cell on the clock path is aWay from the cell on the clock path. 
[0021] A sixth aspect of the present invention is directed to 
a semiconductor integrated circuit including: a plurality of 
cells; a ?rst poWer-supply Wiring for supplying poWer to all or 
part of cells on a clock path; and a second poWer-supply 
Wiring for supplying poWer to remaining cells among the 
plurality of cells, Wherein the ?rst poWer-supply Wiring is 
provided separately from the second poWer-supply Wiring. 
[0022] A seventh aspect of the present invention is directed 
to a semiconductor integrated circuit including: a plurality of 
cells; a poWer-supply Wiring for supplying poWer to the cells; 
an additional poWer-supply Wiring applied With a voltage 
higher than a voltage of the poWer-supply Wiring; and a volt 
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age converting section for dropping the voltage on the addi 
tional poWer-supply Wiring to a poWer-supply voltage to be 
supplied to the plurality of cells and applying the dropped 
voltage to the poWer-supply Wiring. In this case, the voltage 
converting section includes a poWer transistor, for example. 
[0023] According to the ?rst aspect, a cell for performing a 
logical operation is not placed near any cell on the clock path. 
Therefore, a point at Which a cell on the clock path is con 
nected to the poWer-supply Wiring is a predetermined dis 
tance aWay from a point at Which a cell for performing a 
logical operation is connected to the poWer-supply Wiring. 
Therefore, the cell on the clock path is insusceptible to the 
in?uence of an IR-drop occurring When the cell for perform 
ing the logical operation is operated. Thus, it is possible to 
prevent an inconvenience such that the poWer-supply voltage 
at the cell on the clock path is dropped When another cell is 
operated and this drop causes a clock skeW to result in a circuit 
malfunction. 
[0024] With a capacitive cell being provided, the poWer 
supplied via the poWer-supply Wiring can be stabiliZed. 
Therefore, the above inconvenience can be more effectively 
prevented. 
[0025] According to the second through fourth aspect, it is 
possible to design a semiconductor integrated circuit having a 
feature in Which no cell for performing a logical operation is 
placed near any cell on the clock path. Also, for the cells on 
the clock path as a unit, it is possible to place a dummy cell, 
set a cell-placement prohibiting area, place a capacitive cell, 
etc. Therefore, the process can be simpli?ed. 
[0026] According to the ?fth aspect, it is possible to design 
a semiconductor integrated circuit With the occurrence of a 
clock skeW due to an IR-drop being suppressed Without mov 
ing a cell on the clock path. 
[0027] According to the sixth aspect, even if a cell other 
than the cells on the clock path is operated, such an operation 
does not in?uence the poWer-supply Wirings for supplying 
poWer to the cells on the clock path. Thus, the occurrence of 
a clock skeW due to an IR-drop can be suppressed. 
[0028] According to the seventh aspect, the IR-drop occur 
ring at the center of the chip can be effectively suppressed. 
Accordingly, the occurrence of a clock skeW due to the IR 
drop can be suppressed. 
[0029] These and other objects, features, aspects and 
advantages of the present invention Will become more appar 
ent from the folloWing detailed description of the present 
invention When taken in conjunction With the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is an illustration shoWing layout results of a 
semiconductor integrated circuit according to a ?rst embodi 
ment of the present invention; 
[0031] FIGS. 2A and 2B are illustrations each shoWing 
cell-placement prohibiting area in the semiconductor inte 
grated circuit according to the ?rst embodiment of the present 
invention; 
[0032] FIGS. 3A through 3C are illustrations shoWing other 
layout results of the semiconductor integrated circuit accord 
ing to the ?rst embodiment of the present invention; 
[0033] FIGS. 4A and 4B are illustrations each shoWing a 
delay cell group included in the semiconductor integrated 
circuit according to the ?rst embodiment of the present inven 
tion; 
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[0034] FIGS. 5A through 5E are illustrations showing other 
layout results of the semiconductor integrated circuit accord 
ing to the ?rst embodiment of the present invention; 
[0035] FIG. 6 is a ?owchart showing a ?rst method of 
designing the semiconductor integrated circuit according to 
the ?rst embodiment of the present invention; 
[0036] FIGS. 7A through 7C are illustrations each showing 
a dummy cell for use in the ?rst method of designing the 
semiconductor integrated circuit according to the ?rst 
embodiment of the present invention; 
[0037] FIGS. 8A through 8C are illustrations each showing 
a dummy cell for use in the ?rst method of designing the 
semiconductor integrated circuit according to the ?rst 
embodiment of the present invention; 
[0038] FIG. 9 is a ?owchart showing a second method of 
designing the semiconductor integrated circuit according to 
the ?rst embodiment of the present invention; 
[0039] FIG. 10 is an illustration showing layout results of a 
semiconductor integrated circuit according to a second 
embodiment of the present invention; 
[0040] FIG. 11 is a ?owchart showing a method of design 
ing the semiconductor integrated circuit according to the 
second embodiment of the present invention; 
[0041] FIGS. 12A through 12D are illustrations each show 
ing a composite cell for use in the method of designing the 
semiconductor integrated circuit according to the second 
embodiment of the present invention; 
[0042] FIG. 13 is a ?owchart showing a method of design 
ing the semiconductor integrated circuit according to a third 
embodiment of the present invention; 
[0043] FIGS. 14A through 14C are illustrations showing an 
example of performing the method of designing the semicon 
ductor integrated circuit according to the third embodiment of 
the present invention; 
[0044] FIG. 15 is an illustration showing layout results of a 
semiconductor integrated circuit according to a fourth 
embodiment of the present invention; 
[0045] FIGS. 16A and 16B are illustrations showing how 
cells are re-placed in order to obtain the semiconductor inte 
grated circuit according to the fourth embodiment of the 
present invention; 
[0046] FIG. 17 is a schematic illustration showing a method 
of supplying power voltage in a semiconductor integrated 
circuit according to a ?fth embodiment of the present inven 
tion; 
[0047] FIG. 18 is an illustration showing a power transistor 
included in the semiconductor integrated circuit according to 
the ?fth embodiment of the present invention; 
[0048] FIG. 19 is an illustration showing layout results of a 
conventional semiconductor integrated circuit; and 
[0049] FIG. 20 is an illustration showing a state where 
IR-drop occurs in the conventional semiconductor integrated 
circuit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0050] In a ?rst embodiment of the present invention, 
described are a semiconductor integrated circuit with the 
occurrence of a clock skew due to an IR-drop being sup 
pressed and a method of designing such a semiconductor 
integrated circuit. FIG. 1 is an illustration showing layout 
results of the semiconductor integrated circuit according to 
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the present embodiment. The semiconductor integrated cir 
cuit shown in FIG. 1 includes a plurality of cells (rectangular 
areas with characters C) and wirings connecting among the 
cells. Note that, in FIG. 1 and other drawings, a hatched cell 
represents a cell on a clock path. Also, for simpli?cation of the 
drawings, wirings connecting among the cells may be omitted 
where appropriate. 
[0051] The cells shown in FIG. 1 are standard cells having 
the same height, and are placed within a plurality of strip areas 
11 provided in parallel with each other in a two-dimensional 
area so as to be aligned at top. Power-supply wirings 12 
include power-supply wiring 1211 applied with a power-sup 
ply voltage VDD and power-supply wiring 12b applied with 
a ground voltage VSS. These two types of the power-supply 
wirings 12a and 12b are alternately placed in the two-dimen 
sional area where the strip areas 11 are arranged. Here, in 
order to reduce the chip siZe of the semiconductor integrated 
circuit for reduction in manufacturing cost, the cells are pref 
erably placed with a minimum gap therebetween. However, 
depending on the state of wirings connecting among the cells, 
there may be some gap among the cells. 
[0052] The semiconductor integrated circuit shown in FIG. 
1 has a feature in which an area where a cell for performing a 

logical operation cannot be placed (hereinafter referred to as 
a cell-placement prohibiting area) is set for all or part of the 
cells on the clock path so as to center on the relevant cell. The 
cells for performing a logical operation are placed in an area 
other than the cell-placement prohibiting area in the strip 
areas 11. 

[0053] Hereinafter, the case where a cell-placement prohib 
iting area is set for a cell 10 placed on a clock path in an n-th 
(n is an integer, which also applies to the following descrip 
tion) strip area 11 is described. The cell 10 is a cell of an 
arbitrary type on the clock path. In general, the cell on the 
clock path is required to be more insusceptible to the in?u 
ence of an IR-drop than other cells. Therefore, in the semi 
conductor integrated circuit according to the present embodi 
ment, a cell for performing a logical operation is prohibited 
from being placed in the cell-placement prohibiting area cen 
tering on the cell 10. 
[0054] For example, in the semiconductor integrated circuit 
shown in FIG. 1, a combination of the following areas is set as 
a cell-placement prohibiting area for the cell 10: 
[0055] (l) a ?rst rectangular area occupied by the cell 10; 
[0056] (2) a second rectangular area occupied by the cell 10 
after being moved in parallel with a cell’s height direction to 
an (n—l)-th strip area; 
[0057] (3) a third rectangular area occupied by the cell 10 
after being moved in parallel with a cell’s height direction to 
an (n+l)-th strip area; 
[0058] (4) a fourth rectangular area between the ?rst and 
second rectangular areas; and 
[0059] (5) a ?fth rectangular area between the ?rst and third 
rectangular areas. Therefore, in this semiconductor integrated 
circuit, no cell for performing a logical operation is placed in 
the second and third rectangular areas. This is apparently 
shown in FIG. 1 such that no cell for performing a logical 
operation is placed immediately above or below the cell 10. 
[0060] In addition to the scheme shown in FIG. 1, various 
schemes of setting a cell-placement prohibiting area can be 
thought. When the height of the cell 10 is H, the width thereof 
is W, and the width of the power-supply wiring is h, the 
cell-placement prohibiting areas 13 as shown in FIGS. 2A 
and 2B can be set for the cell 10, for example. In this case, 
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Widths A and B shown in FIGS. 2A and 2B are determined so 
as to have each appropriate value. The cell-placement prohib 
iting area 13 is a combination of the following: 
[0061] (l) a ?rst rectangular area having a height of H and 
a Width of (W+2B) centering on the cell 10 in an n-th strip 
area; 
[0062] (2) a second rectangular area having a height of H 
and a Width of A located at the same cell-Width position as that 
of the cell 10 in an (n—l)-th strip area; 
[0063] (3) a third rectangular area having a height of H and 
a Width of A located at the same cell-Width position as that of 
the cell 10 in an (n+l)-th strip area; 
[0064] (4) a fourth rectangular area having a height of h and 
a Width of (W+2B) betWeen the ?rst and second rectangular 
areas; and 
[0065] (5) a ?fth rectangular area having a height of h and 
a Width of (W+2B) betWeen the ?rst and third rectangular 
areas. Here, no cell can be placed in an area Where any 
poWer-supply Wiring 12 is placed. Therefore, the fourth and 
?fth rectangular areas may not be included in the cell-place 
ment prohibiting area 13 and, even if they are included, the 
Width may be arbitrary (for example, the Width may be A). 
[0066] The Width A and B are determined so that at least 
one of the Widths is a positive number. When the Width A is 
shorter than a Width of (W+2B), the cell-placement prohibit 
ing area 13 has a cross shape (an area 1311) as shoWn in FIG. 
2A. When the WidthA is longer than the Width of (W+2B), the 
cell-placement prohibiting area 13 has an H shape (an area 
13b) as shoWn in FIG. 2B. When the WidthA is equal to or 
longer than the Width W of the cell 10, the cell-placement 
prohibiting area 13 overlaps With the (n—l)-th and (n+l)-th 
strip areas 11 so as to have a Width equal to or longer than the 
Width of the cell 10. Also, When the Width B is equal to or 
longer than the Width W of the cell 10, the cell-placement 
prohibiting area 13 overlaps With the n-th strip area 11 by a 
Width not shorter than three times as long as the Width of the 
cell 10. 
[0067] The layout results shoWn in FIG. 1 are obtained 
When the WidthA is W (the Width of the cell 10) and the Width 
B is 0. Alternatively, for example, When the WidthA is 2W and 
the Width B is 0, layout results shoWn in FIG. 3A are obtained. 
When the Widths A and B are both W, layout results shoWn in 
FIG. 3B are obtained. When the Width A is 2W and the Width 
B is W, layout results shoWn in FIG. 3C are obtained. In any 
of these layout results, no cell for performing a logical opera 
tion is placed in the cell-placement prohibiting area centering 
on the cell 10. 

[0068] On the clock path of the semiconductor integrated 
circuit, a plurality of cells connected td each other in a pre 
determined format (hereinafter referred to as a cell group) 
maybe included. A typical example of such a cell group is a 
delay cell group formed by connecting a plurality of delay 
cells in series (refer to FIGS. 4A and 4B, Which Will be 
described further beloW). For cell placement, a cell group is 
placed as a unit in a single strip area, and the cells included in 
the cell group are closely placed together in the single strip 
area. The reason for closely placing these cells included in the 
cell group together in the same strip area is to minimiZe an 
in?uence of delay in a Wiring connecting among the cells 
upon a delay time of the cell group. 
[0069] Also When the cell group is on the clock path, as 
With the layout results shoWn in FIGS. 1 and 3A through 3C, 
it is desirable that a cell-placement prohibiting area be set for 
each of the cells included in the cell group. HoWever, as 
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described above, these cells included in the cell group are 
closely placed in a single strip area, and therefore a cell 
placement prohibiting area centering on each cell cannot be 
set. With this being the case, it is assumed herein that such a 
cell group on the clock path is regarded, in its entirety, as a 
single cell, and is treated in a manner similar to that for a 
single cell on the clock path. 
[0070] Hereinafter, the case is described in Which a cell 
placement prohibiting area is set for a delay cell group 14 
(FIGS. 4A and 4B) placed on the clock path in the n-th strip 
area so as to center on the delay cell group 14. The delay cell 
group 14 is, as shoWn in FIG. 4A, a circuit in Which a plurality 
of (three in FIGS. 4A and 4B) delay cells are connected in 
series. When the number of the delay cells included in the 
delay cell group 14 is D, the height of each delay cell is H, and 
the Width thereof is W, the placed delay cell group 14 occupies 
a rectangular area having a height of H and a Width of DW, as 
shoWn in FIG. 4B. 
[0071] For the delay cell group 114, a cell-placement pro 
hibiting is set so as to replace the cell 10 in the cell-placement 
prohibiting area 13 in FIGS. 2A and 2B. In other Words, for 
the delay cell group 14, With its Widths A and B being deter 
mined as appropriate, the cell-placement prohibiting area 
shoWn in FIG. 2A or 2B is set having a Width of DW in place 
of the Width of W. 
[0072] To set the cell-placement prohibiting area as 
described above for the delay cell group 14, When the WidthA 
is DW (the Width of the entire delay cell group 14) and the 
Width B is 0, layouts results shoWn in FIG. 5A are obtained. 
Also, When the Width A is (D+2)W and the Width B is 0, 
layouts results shoWn in FIG. 5B are obtained. Furthermore, 
When the Width A is (D-l) W and the Width B is 0, layouts 
results shoWn in FIG. 5C are obtained. Still further, When the 
WidthA is DW and the Width B is W, layouts results shoWn in 
FIG. 5D are obtained. Still further, When the WidthA is (D+2) 
W and the Width B is W, layouts results shoWn in FIG. 5E are 
obtained. In any of these layout results, no cell for performing 
a logical operation is placed in the cell-placement prohibiting 
area centering on the delay cell group 14. 

[0073] Next, described is an effect obtained by not placing 
a cell for performing a logical operation near the cell (or the 
cell group) on the clock path as shoWn in FIGS. 1, 3A through 
3C, and 5A through 5E. When the cell C for performing a 
logical operation is operated to change values of output sig 
nals of the cells, electric charge stored in the poWer-supply 
Wiring near the cell C, a poWer-supply connecting section 
(V DD section andVSS section) inside the cell C, or the like is 
moved, thereby causing a current to ?oW from the poWer 
supply Wiring to the cell C. At this time, the amount of current 
?oWing through the poWer-supply Wiring is maximum at a 
point Where the cell C is connected to the poWer-supply 
Wiring (hereinafter, a poWer-supply point for the cell C). If the 
cell C for performing a logical operation and a cell C' on the 
clock path are placed so as to be opposed to each other over a 
poWer-supply Wiring, the cell C' is susceptible to the in?uence 
of an IR-drop When the cell C is operated, because a poWer 
supply point for the cell C is near a poWer-supply point for the 
cell C'. The same goes for the case Where the cell C for 
performing a logical operation and the cell C' on the clock 
path are placed adjacently to each other in the same strip area. 

[0074] Under such circumstances, to prevent the cell C' on 
the clock path from receiving the in?uence of an IR-drop, the 
poWer-supply point for the cell C' is suf?ciently distanced 
aWay from the poWer-supply point for the cell C. In the 
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semiconductor integrated circuit according to the present 
embodiment, no cell for performing a logical operation is 
placed near the cell on the clock path. Therefore, the poWer 
supply point for the cell on the clock path is separated a 
predetermined distance aWay from the poWer-supply point 
for the cell for performing a logical operation. Thus, the cell 
on the clock path is insusceptible to the in?uence of an IR 
drop occurring When the cell for performing a logical opera 
tion is operated. Therefore, according to the semiconductor 
integrated circuit of the present embodiment, it is possible to 
prevent an inconvenience such that the poWer-supply voltage 
at the cell on the clock path is dropped When another cell is 
operated and this drop causes a clock skeW to result in a circuit 
malfunction. 

[0075] In the semiconductor integrated circuit according to 
the present embodiment, What cell-placement prohibiting 
area is set for the cell (and the cell group) on the clock path is 
an issue. If the siZe of the cell-placement prohibiting area is 
larger, the effect of suppressing the occurrence of a clock 
skeW due to an IR-drop can be increased, but the chip siZe is 
increased and the circuit manufacturing cost is increased 
accordingly. On the contrary, if the siZe of the cell-placement 
prohibiting area is too small, the above-mentioned effect 
cannot be su?iciently achieved. Therefore, the siZe, and shape 
of the cell-placement prohibiting area set for the cell on the 
clock path have to be appropriately determined in consider 
ation of a supply voltage in the circuit, a possible in?uence of 
an IR-drop, timing. restrictions set in designing the circuit, 
etc. Also, to separate the poWer-supply point for the cell on the 
clock path aWay from the poWer-supply point for the cell for 
performing a logical operation, a cell-placement prohibiting 
area set for the cell placed on the clock path in the n-th strip 
area does not have to have an overlapping portion With a strip 
area including and before an (n—2)-th strip area and including 
and after an (n+2)-th strip area. In vieW of this, the cell 
placement prohibiting areas shoWn in FIGS. 2A and 2B are 
devised. 
[0076] Also, in the semiconductor integrated circuit 
according to the present embodiment, a cell-placement pro 
hibiting area may be set for all of the cells (and the cell group) 
on the clock path. Alternatively, a cell-placement prohibiting 
area may be set for a part of the cells (and the cell group) on 
the clock path. To select cells to each of Which a cell-place 
ment prohibiting area is set from all of the cells on the clock 
path, a reference is set for cell selection. For example, from all 
of the cell on the clock path, cells Whose delay time is equal 
to or longer than a predetermined threshold is selected, and a 
cell-placement prohibiting area is set only to the selected 
cells. 
[0077] Next, tWo types of methods of designing the semi 
conductor integrated circuit according to the present inven 
tion are described. FIG. 6 is a ?owchart shoWing a ?rst 
method of designing the semiconductor integrated circuit 
according to the present invention. This ?rst designing 
method is typically performed by using an Electronic Design 
Automation (EDA) system, Which is an apparatus of design 
ing a semiconductor integrated circuit. 
[0078] In the method shoWn in FIG. 6, ?rstly, of the cells 
included in a circuit to be designed, cells on a clock path are 
placed (step S101). The positions Where the cells on the clock 
path are placed are determined based on ?oor plan informa 
tion of a clock circuit, etc., before the positions Where other 
cells are placed. In more detail, in step S101, of all cells on the 
clock path, cells each of Which a cell-placement prohibiting 
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area is to be set for are selected, and then the selected cells are 
placed in a plurality of strip areas provided in parallel With 
each other in a tWo-dimensional area of a semiconductor 

integrated circuit so as to be aligned at top. In step S101, all or 
part of the cells on the clock path may be selected. 

[0079] Next, a dummy cell larger than each cell is virtually 
placed at the position Where each cell is placed in step S101 
(step S102). The shape and siZe of the dummy cell to be 
placed in step S102 is made identical to the shape and siZe of 
the cell-placement prohibiting area centering on the cell. 

[0080] For example, consider the case Where a cell-place 
ment prohibiting area is set for a cell 15 having a height of H 
and a Width of W shoWn in FIG. 7A With a manner similar to 
that in FIGS. 2A and 2B. In this case, if the WidthA is W (the 
Width of the cell 15) and the Width B is 0, a dummy cell 16b 
having a height of (3H+2h) and a Width of W shoWn in FIG. 
7B is set in step S102 at the position ofthe cell 15, Where h is 
the Width of the poWer-supply Wiring. Also in this case, if the 
Width A is 2W and the Width B is 0, a dummy cell 160 having 
an H shape shoWn in FIG. 7C is set in step S102 at the position 
of the cell 15. Further, consider the case Where a cell-place 
ment prohibiting area is set for a delay cell group 17 formed 
of D delay cells each having a height of H and a Width of W 
shoWn in FIG. 8A With a manner similar to that in FIGS. 2A 
and 2B. In this case, if the Width A is DW (the Width of the 
entire delay cell group 17) and the Width B is 0, a dummy cell 
18b having a height of (3H+2h) and a Width of DW shoWn in 
FIG. 8B is set in step S102 at the position of the delay cell 
group 17. Also in this case, if the WidthA is (D+2) W and the 
Width B is 0, a dummy cell 180 having an H shape shoWn in 
FIG. 8C is set in step S102 at the position of the delay cell 
group 17. The same goes for the case Where a cell-placement 
prohibiting area having a shape other than the shapes men 
tioned above is set for a cell (or a cell group) on the clockpath. 

[0081] Next, of the cells included in the circuit to be 
designed, cells not placed in step S101 are placed (step S103). 
In step S103, no cell is placed in the area Where the dummy 
cells have already been placed. Therefore, in step S103, the 
cells not yet placed are placed so as to be aligned at top in a 
portion of the plurality of strip areas Where the cells Were 
placed in step S101 except the areas Where the dummy cells 
have been already placed. As such, according to the ?rst 
designing method shoWn in FIG. 6, it is possible to design the 
semiconductor integrated circuit according to the present 
embodiment having a feature in Which no cell for performing 
a logical operation is placed near the cell on the clock path. 

[0082] FIG. 9 is a ?oWchart shoWing a second method of 
designing the semiconductor integrated circuit according to 
the present embodiment. As With the ?rst designing method 
(FIG. 6), this second designing method is typically performed 
by using an Electronic Design Automation (EDA) system. 
[0083] In the method shoWn in FIG. 9, ?rstly, all cells 
included in a circuit to be designed are placed (step S201). In 
step S201, all cells included in the circuit to be designed are 
placed so as to be aligned at top in a plurality of strip areas 
provided in parallel With each other in a tWo-dimensional 
area. 

[0084] Next, a cell-placement prohibiting area larger than 
each cell is set, for the cells on the clock path among the cells 
placed in step S201, at the position Where each cell is placed 
(step S202) In more detail, in step S202, of all cells on the 
clock path, cells each of Which a cell-placement prohibiting 
area is set for are selected, and the cell-placement prohibiting 
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area 13 shown in FIGS. 2A and 2B, for example, is set for the 
selected cells. In step S202, all or part of the cells on the clock 
path may be selected. 
[0085] Next, a cell for performing a logical operation 
placed in the cell-placement prohibiting area set in step S202 
is re-placed so as to be placed outside of the cell-placement 
prohibiting area (step S203). In more detail, in step S203, a 
cell for performing a logical operation placed in the cell 
placement prohibiting area is re-placed at a portion of the strip 
area Where these cells are placed except the cell-placement 
prohibiting area. In step S203, only the cell placed in the 
cell-placement prohibiting area may be re-placed, or other 
cells may be also re-placed in accordance With re-placement 
of the cell placed in the cell-placement prohibiting area. As 
such, according to the second designing method shoWn in 
FIG. 9, it is possible to design the semiconductor integrated 
circuit according to the present embodiment having a feature 
in Which no cell for performing a logical operation is placed 
near the cell on the clock path. 
[0086] The ?rst and second designing methods have the 
folloWing effects. One of conventionally-known schemes for 
prohibiting cells included in the circuit to be designed from 
being placed in a speci?c area is a scheme of setting an area 
called a placement blockage. This placement blockage cor 
responds to the cell-placement prohibiting area in the semi 
conductor integrated circuit according to the present embodi 
ment. In the conventional scheme, hoWever, a placement 
blockage has to be set for each area Where a cell is prohibited 
from being placed. On the other hand, in the ?rst and second 
designing methods, a cell-placement prohibiting area is set at 
one time for all or part of the cells on the clock path. There 
fore, according to the ?rst and second designing methods, a 
placement blockage does not have to be set for each of the 
plurality of cells on the clock path, and it is possible to design 
the semiconductor integrated circuit according to the present 
embodiment having a feature in Which no cell for performing 
a logical operation is placed near the cell on the clock path. 
[0087] Here, the ?rst and second designing methods can be 
used together With a method of prohibiting a cell from being 
placed in a speci?c area by using a placement blockage. That 
is, in the ?rst and second designing methods, a placement 
blockage is previously set in an area Where a cell is prohibited 
from being placed and then, at the time of cell placement, no 
cell is placed in the set placement blockage. 

Second Embodiment 

[0088] In a second embodiment of the present invention, a 
semiconductor integrated circuit With the occurrence of a 
clock skeW due to an IR-drop being suppressed and a method 
of designing such a semiconductor integrated circuit are 
described. FIG. 10 is an illustration shoWing layout results of 
the semiconductor integrated circuit according to the present 
embodiment. The semiconductor integrated circuit shoWn in 
FIG. 10 is similar to the semiconductor integrated circuit 
according to the ?rst embodiment except that capacitive cells 
21a and 21b being added thereto. Of the components accord 
ing to the present embodiment, the components other than the 
capacitive cells 21a and 21b are identical to those according 
to the ?rst embodiment, and therefore are provided With the 
same reference numerals and are not described herein. 

[0089] In FIG. 10, the cell 10 is a cell ofan arbitrary type on 
a clock path. For the cell 10, the cell-placement prohibiting 
area 13 shoWn in FIGS. 2A and 2B is set With its Width A 
being W (the Width of the cell 10) and its Width B being 0. No 
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cell for performing a logical operation is set in this cell 
placement prohibiting area. Also, in the semiconductor inte 
grated circuit according to the present embodiment, the 
capacitive cells 21a and 21b are placed in the cell-placement 
prohibiting area. In more detail, When a cell-placement pro 
hibiting area is set for the cell 10 placed on the clock path in 
the n-th strip area 11 so as to center on the cell 10, the 
capacitive cell 2111 is placed at the same cell-Width position as 
that of the cell 10 in the (n—l)-th strip area 11. Also, the 
capacitive cell 21b is placed at the same cell-Width position as 
that of the cell 10 in the (n+l)-th strip area 11. The capacitive 
cell 21a is connected to the poWer-supply Wirings 12a and 
12b sandWiching the capacitive cell 21a. Similarly, the 
capacitive cell 21b is connected to the poWer-supply Wirings. 
[0090] The semiconductor integrated circuit according to 
the present embodiment has a feature in Which, in addition to 
the cell-placement prohibiting area is set centering on the cell 
on the clock path, the capacitive cells 21a and 21b are placed 
in the cell-placement prohibiting area. One end of each of the 
capacitive cells 21a and 21b is connected to each relevant 
poWer-supply Wiring 1211 applied With the poWer-supply volt 
age VDD. The other end of each of the capacitive cells 21a 
and 21b is connected to each relevant poWer-supply Wiring 
12b applied With the ground voltage VSS. The capacitive cells 
21a and 21b have a function of stabiliZing the poWer supplied 
via the poWer-supply Wirings 12a and 12b. As such, accord 
ing to the semiconductor integrated circuit of the present 
embodiment, With the capacitive cells being provided in the 
cell-placement prohibiting area, the poWer supplied via the 
poWer-supply Wiring is stabiliZed. Therefore, it is possible to 
more effectively prevent an inconvenience such that a clock 
skeW occurs due to an IR-drop to result in a circuit malfunc 
tion. 
[0091] In the above description, an example of the semi 
conductor integrated circuit according to the present embodi 
ment is described in Which the cell-placement prohibiting 
area 13 shoWn FIGS. 2A and 2B With its WidthA being W (the 
Width of the cell 10) and its Width B being 0 is set for the cell 
10 on the clock path. Alternatively, a cell-placement prohib 
iting area having a shape and a siZe other than those described 
above may be set for the cell 10 on the clock path. Still 
alternatively, a cell-placement prohibiting area may be set for 
each of the cell groups on the clock path. Still alternatively, as 
With the ?rst embodiment, a cell-placement prohibiting area 
may be set for all or part of the cells (or the cell group) on the 
clock path. 
[0092] Next, a method of designing the semiconductor inte 
grated circuit according to the present embodiment is 
described. FIG. 11 is a ?owchart shoWing the method of 
designing the semiconductor integrated circuit according to 
the present embodiment. As With the designing method 
shoWn in the ?rst embodiment, the designing method shoWn 
in FIG. 11 is typically performed by using an EDA system. 
[0093] In the method shoWn in FIG. 11, ?rstly, for each cell 
on the clock path included in a circuit to be designed, a 
composite cell including the cell and capacitive cells is gen 
erated (step S301). In step S301, a composite cell may be 
generated for each of all or part of the cells on the clock path. 
[0094] For example, consider the case Where a cell-place 
ment prohibiting area is set for a cell 22 having a height of H 
and a Width of W shoWn in FIG. 12A With a manner similar to 
that in FIGS. 2A and 2B. In this case, if the WidthA is W (the 
Width of the cell 22) and the Width B is 0, a composite cell 25b 
having a height of (3H+2h) and a Width of W shoWn in FIG. 
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12B is generated in step S301. The composite cell 25b 
includes the cell 22 and capacitive cells 23a and 23b. Inside 
the composite cell 25b, the cell 22 and the capacitive cells 23a 
and 23b are placed so as to be aligned in line at the same 
cell-Widthposition. Also consider the case Where a cell-place 
ment prohibiting area is set for a delay cell group 24 formed 
of D delay cells each having a height of H and a Width of W 
shoWn in FIG. 12C With a manner similar to that in FIGS. 2A 
and 2B. In this case, if the Width A is (D+2)W and the Width 
B is 0, a composite cell 25d having an H shape is generated in 
step S301. The composite cell 25d includes the delay cell 
group 24 and capacitive cells 230 and 23d. Inside the com 
posite cell 25d, the delay cell group 24 and the capacitive cells 
230 and 23d are placed so as to be aligned in line at the same 
cell-Width position. The same goes for the case Where a cell 
placement prohibiting area having a shape other than that 
described above is set for the cell (or the cell group) on the 
clock path. 
[0095] Next, the composite cells generated in step S301 are 
placed (step S302). In step S301, the cells included in the 
composite cell are placed in a plurality of strip areas provided 
in parallel With each other so as to be aligned at top. With this, 
layout results can be obtained in Which the cells on the clock 
path and the capacitive cells are placed. 
[0096] Next, of the cells included in the circuit to be 
designed, cells not placed in step S302 are placed (step S303). 
In step S303, no cell is placed in the area Where the composite 
cells have already been placed. Therefore, in step S303, the 
cells not yet placed are placed so as to be aligned at top in a 
portion of the plurality of strip areas Where the composite 
cells Were placed in step S302, except the areas Where the 
composite cells have been already placed. As such, according 
to the designing method shoWn in FIG. 11, it is possible to 
design the semiconductor integrated circuit according to the 
present embodiment having a feature in Which not a cell for 
performing a logical operation but capacitive cells are placed 
near the cell on the clock path. 
[0097] Also, in the designing method shoWn in FIG. 11, a 
cell-placement prohibiting area are placed at one time for all 
or part of the cells on the clock path, and capacitive cells are 
also placed for all or part of the cells on the clock path. 
Therefore, according to the designing method shoWn in FIG. 
11, a placement blockage does not have to be set for each of 
the plurality of cells on the clock path With capacitive cells 
being further placed, and it is possible to design the semicon 
ductor integrated circuit according to the present embodiment 
having a feature in Which not a cell for performing a logical 
operation but capacitive cells are placed near the cell on the 
clock path. 

Third Embodiment 

[0098] In a third embodiment of the present invention, a 
method of designing a semiconductor integrated circuit With 
the occurrence of a clock skeW due to an IR-drop being 
suppressed is described. FIG. 13 is a ?owchart shoWing the 
method of designing the semiconductor integrated circuit 
according to the present embodiment. As With the designing 
methods described in the ?rst and second embodiments, the 
designing method shoWn in FIG. 13 is typically performed by 
using an EDA system. 
[0099] In the method shoWn in FIG. 13, ?rstly, all cells 
included in a circuit to be designed are placed (step S401). 
With step S401 being performed, layout results shoWn in FIG. 
19 are obtained, for example. Next, an IR-drop amount is 
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calculated for each cell on the clock path among the cells 
included in the circuit to be designed (step S402). Here, the 
IR-drop amount is an amount of drop in poWer-supply voltage 
supplied from the outside of the semiconductor integrated 
circuit to the cell, the drop being caused by resistance of the 
poWer-supply Wiring. The IR-drop amount can be calculated 
based on the layout results of the semiconductor integrated 
circuit. Here, in step S402, the IR-drop amount may be cal 
culated for all or part of the cells on the clock path. 
[0100] Next, it is determined Whether each calculated IR 
drop amount is not more than a predetermined alloWable 
value (step S403). If it is determined in step S403 that each 
calculated IR-drop amount is equal to or less than a predeter 
mined alloWable value, (YES in step S403), the procedure 
ends. Otherwise (NO in step S403), the procedure goes to step 
S404. In this case, When a cell Whose IR-drop amount exceeds 
the alloWable value is a cell Cx, a cell placed closest to the cell 
Cx is re-placed so as to be placed aWay from the cell Cx (step 
S404). Next, the procedure goes to step S402. With this, until 
it is determined in step S403 that each calculated IR-drop 
amount is not more than the alloWable value, three steps of 
cell replacement, calculation of an IR-drop amount, and then 
determination as to the IR-drop amount are repeatedly per 
formed. 
[0101] In step S404, When the IR-drop amount of the cell 
Cx exceeds the alloWable value, the cell placed closest to the 
cell Cx is re-placed so as to be aWay from the cell Cx. In 
general, in this cell re-placing step, a cell placed near the cell 
Cx may be re-replaced so as to be aWay from the cell Cx. For 
example, in this cell re-placing step, a cell having the most 
in?uence on the IR-drop amount of the cell Cx may be 
detected for re-placement so as to be aWay from the cell Cx. 
[0102] With reference to FIGS. 14A through 14C, an 
example of hoW the method of designing the semiconductor 
integrated circuit according to the present embodiment is 
performed is described. For example, it is assumed that layout 
results are obtained as a result of performing step S401 on the 
circuit to be designed. In FIG. 14A, cells 31, 32, and 33 are 
cells of an arbitrary type on the clock path. Next, in step S402, 
based on the circuit layout results, an IR-drop amount is 
calculated for each of the cells 31, 32, and 33. For example, it 
is assumed that With a poWer-supply voltage of 3.0V being 
supplied to the circuit, poWer-supply voltages at the cells 31, 
32, and 33 are 2.9V, 2.8V, and 2.5V, respectively. In this case, 
IR-drop amounts AV ofthe cells 31, 32, and 33 are 0.1V, 0.2V, 
and 0.5V, respectively (refer to FIG. 14B). 
[0103] Next, it is determined in step S403 Whether each of 
the IR-drop amounts AV of the cells 31, 32, and 33 is not more 
than a predetermined alloWable value. For example, When the 
alloWable value of the IR-drop amount is 0.3V, it is deter 
mined that the IR-drop amount of the cell 33 exceeds the 
alloWable value. Then, in step S404, of cells 34, 35, and 36 
placed near the cell 33, the cell 36, Which is placed closest to 
the cell 33, is selected. Then, the cell 36 is re-placed so as to 
be aWay from the cell 33, as shoWn in FIG. 14C. In FIG. 14C, 
a position of the cell 36 before re-placement is represented by 
a dotted line, While a position of the cell 36 after re-placement 
is represented by a solid line. 
[0104] As described above, in the method of designing the 
semiconductor integrated circuit according to the present 
embodiment, When the IR-drop amount of a cell on the clock 
path exceeds an alloWable value, a cell placed near the cell on 
the clockpath is re-placed so as to be aWay from the cell on the 
clock path until the IR-drop amount is not more than the 
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allowable value. Therefore, according to the designing 
method of the present embodiment, it is possible to design a 
semiconductor integrated circuit With the occurrence of a 
clock skeW due to an IR-drop being suppressed Without mov 
ing a cell on the clock path. 

Fourth Embodiment 

[0105] In a fourth embodiment, a semiconductor integrated 
circuit With the occurrence of a clock skeW due to an IR-drop 
being suppressed is described. FIG. 15 is an illustration shoW 
ing layout results of the semiconductor integrated circuit 
according to the present embodiment. The semiconductor 
integrated circuit shoWn in FIG. 15 includes a plurality of 
cells (rectangular areas With characters C) and Wirings con 
necting among the cells. Note that, in FIG. 15, for simpli? 
cation of the draWing, Wirings other than poWer-supply Wir 
ing for connecting among the cells are not shoWn. 
[0106] The semiconductor integrated circuit according to 
the present embodiment is similar to that according to the ?rst 
embodiment in that cells shoWn in FIG. 15 are standard cells, 
the cells are placed so as to be aligned at top in a plurality of 
strip areas 41, and poWer-supply Wirings 42a and 42b are 
provided in a tWo-dimensional area Where the strip areas 41 
are arranged. The poWer-supply Wirings 42a and 42b are 
connected via contacts (in FIG. 15, rectangles With “x” 
marks) to poWer-supply Wirings 43a and 43b extending in a 
cell’s height direction. The poWer-supply Wirings 42a and 
43a are applied With the poWer-supply voltage VDD, While 
the power-supply Wirings 42b and 43b are applied With the 
ground voltage VDD. As such, the poWer-supply voltage 
supplied from the outside of the semiconductor integrated 
circuit are supplied via the poWer-supply Wirings 42a, 42b, 
43a, and 43b to each cell except a cell 40. 
[0107] In FIG. 15, a cell 40 is a cell of an arbitrary type on 
the clock path. As described in the ?rst embodiment, the cell 
on the clock path is required to be more insusceptible to the 
in?uence of an IR-drop than other cells. Therefore, the semi 
conductor integrated circuit according to the present embodi 
ment has a feature in Which a poWer-supply Wiring dedicated 
for supplying poWer to the cell 40 is provided. 
[0108] To achieve this, the semiconductor integrated circuit 
according to the present embodiment includes clock-speci?c 
poWer-supply Wirings 45a and 45b. These clock-speci?c 
poWer-supply Wirings 45a and 45b are Wirings extending in a 
cell’s height direction, and are provided near the cell 40. The 
poWer-supply Wirings 42a and 42b sandWiching the cell 40 
are cut out at four points near the cell 40 (points denoted by 
arroWs in FIG. 15) so that the cell 40 is separated from the 
poWer-supply Wirings 42a and 42b. With this, poWer-supply 
Wirings 44a and 44b are formed, Which are relatively short 
With both ends being cut out. The cell 40 is connected to the 
poWer-supply Wirings 44a and 44b, and the poWer-supply 
Wirings 44a and 44b are connected via contacts to the clock 
speci?c poWer-supply Wirings 45a and 45b. In this manner, a 
poWer-supply voltage supplied from the outside of the semi 
conductor integrated circuit is supplied via the clock-speci?c 
poWer-supply Wirings 45a and 45b and the poWer-supply 
Wirings 44a and 44b. 
[0109] In brief, the semiconductor integrated circuit 
according to the present embodiment includes ?rst poWer 
supply Wirings 44a, 44b, 45a, and 45b for supplying poWer to 
the cell 40 on the clockpath and secondpoWer-supply Wirings 
42a, 42b, 43a, and 43b for supplying poWer to the cells other 
than the cell 40. Also, the ?rst poWer-supply Wirings are 
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provided separately from the second poWer-supply Wirings in 
order to supply poWer to the cell 40. For example, the ?rst and 
second poWer-supply Wirings may be connected to each dif 
ferent poWer-supply terminal, and these poWer-supply Wir 
ings of tWo types may not be connected to each other inside of 
the semiconductor integrated circuit. Alternatively, the ?rst 
and second poWer-supply Wirings may not be connected in 
the tWo dimensional area Where the cells are placed, but may 
be connected outside of the tWo dimensional area Where the 
cells are placed. 
[0110] In the conventional semiconductor integrated cir 
cuit (FIG. 19), all cells are supplied With poWer from the same 
poWer-supply Wirings. Therefore, if a cell other than the cells 
on the clock path is operated, a current ?oWs through the 
poWer-supply Wiring to drop the poWer-supply voltage to be 
supplied to the cells on the clock path, thereby resulting in a 
clock skeW. Such an occurrence of a clock skeW may causes a 
circuit malfunction. 
[0111] On the other hand, the semiconductor integrated 
circuit according to the present embodiment includes poWer 
supply Wirings dedicated for supplying poWer to the cells on 
the clock path, and no other cells are connected to these 
poWer-supply Wirings. Therefore, even if a cell other than the 
cells on the clock path is operated, such an operation does not 
in?uence the dedicated poWer-supply Wirings. Thus, the 
occurrence of a clock skeW due to an IR-drop can be sup 
pressed. 
[0112] In the above description, by Way of example, poWer 
supply Wirings dedicated for supplying poWer to the cell 40 
on the clock path are provided. HoWever, the clock path 
incorporated in the semiconductor integrated circuit gener 
ally includes many cells. Therefore, in a general semiconduc 
tor integrated circuit, a dedicated poWer-supply Wirings are 
provided to not all of the cells on the clock path but part of the 
cells on the clock path. 
[0113] Also, in the case Where the dedicated poWer-supply 
Wirings are provided after all cells are placed, if a cell has 
been placed at a position Where the dedicated poWer-supply 
Wiring is to be provided, an Engineering Change Order 
(ECO) process (a process of individually re-placing the 
placed cells) may be performed, for example, to re-place the 
cell. For example, When clock-speci?c poWer-supply Wirings 
47a and 47b are provided near a cell 46 on the clock path (in 
FIG. 16A, to immediate right of the cell 46) after the layout 
results shoWn in FIG. 16A are obtained, a cell 48 Will be an 
obstacle. In this case, as shoWn in FIG. 16B, the cell 48 is 
re-placed so as not to obstruct the clock-speci?c poWer-sup 
ply Wirings 47a and 47b. In FIG. 16B, the position ofthe cell 
48 before re-placement is represented by a dotted line, While 
the position of the cell 48 after replacement is represented by 
a solid line. 

Fifth Embodiment 

[0114] In a ?fth embodiment, a semiconductor integrated 
circuit With the occurrence of a clock skeW due to an IR-drop 
being suppressed is described. FIG. 17 is an illustration shoW 
ing a poWer supplying method according to the present 
embodiment. The semiconductor integrated circuit shoWn in 
FIG. 17 includes a plurality of cells (not shoWn), Wirings 
connecting among the cells (not shoWn), a poWer-supply ter 
minal, a poWer-supply Wiring 52 extending in a predeter 
mined direction (in FIG. 17, in a portrait direction), and 
poWer-supply Wirings 53 extending in a directionperpendicu 
lar to the poWer-supply Wiring 52 (in FIG. 17, in a landscape 






