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1. 

SEMCONDUCTOR MEMORY DEVICE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application is a divisional of U.S. patent application 
Ser: No. 10/968,819 filed Oct. 20, 2004, which is a reissue of 
U.S. Pat. No. 6,469,328, issued Oct. 22, 2002, which claims 
benefits of Japanese Application Patent No. 10-305888 filed 
Oct. 27, 1998, the above applications are incorporated by 
reference herein their entireties. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to semiconductor 
memory devices, and more particularly to a semiconductor 
memory device Such as a static random access memory 
(SRAM). 

In semiconductor memory devices, memory cells occupy 
a large portion of the device area. Hence, the memory cell is 
an important factor which determines the size, access speed 
and power consumption of the semiconductor memory 
device. 

2. Description of the Related Art 
First, a description will be given of a memory cell of a 

conventional 1-read-write/1-read (1RW/1R) RAM. FIG. 1 is 
a circuit diagram showing a memory cell of a conventional 
1RW/1R RAM. FIG. 2 is a diagram showing a layout of the 
memory cell of the conventional 1 RW/1R RAM. FIG. 3 is a 
diagram for explaining various symbols used to indicate a 
gate polysilicon layer, a gate contact layer, a source/drain 
contact region, a source/drain region, a well contact region, a 
cell frame, a P-type well region, and an N-type well region in 
the layout shown in FIG. 2. 

In FIG. 1, P-channel MOS transistors Trp1 and Trp2. 
N-channel MOS transistors Trn1 through Trns, bit lines 
BLA, BLB, XBLA and XBLB, word lines WLA and WLB, 
and power lines VDD and VSS for respectively supplying 
power supply voltages VDD and VSS are coupled as shown. 

In FIG. 2, gates of the transistors Trn3 and Trn4 are con 
nected by a gate polysilicon layer 61, and gates of the tran 
sistors Trn5 and Trn 7 are connected by a gate polysilicon 
layer 62. This is because the gates of the transistors Trn3 and 
Trn4 are connected to the same word line WLA, and the 
gates of the transistors Trn5 and Trn 7 are connected to the 
same word line WLB, as may be seen from FIG. 1. 
When the layout shown in FIG. 2 is employed, portions 

where the transistors are formed are inevitably separated and 
a large area is occupied thereby. That is, even among the 
N-channel MOS transistors which are of the same nMOS 
type, the source/drain regions are separated and an addi 
tional area is occupied thereby. More particularly, the cell 
frame shown in FIG. 2 is separated into the regions of the 
transistors Trn1 and Trn3, the transistors Trn2 and Trn4, the 
transistors Trn5 and Trn6, and the transistors Trn 7 and Trn?s. 
On the other hand, since the gate polysilicon layer 61 of 

the transistors Trn3 and Trn4 cannot be arranged in the same 
direction as gate polysilicon layers 63 and 64 of the other 
transistors, the 1RW/1R RAM is easily affected by inconsis 
tencies introduced during the production process of the 
memory cell. In other words, the dimensional accuracies of 
the gate polysilicon layers 61 and 62 and the gate polysilicon 
layers 63 and 64 which extend in different directions become 
different due to the inconsistencies introduced during the 
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2 
production process. For this reason, even if the gate polysili 
con layers 61 and 62 are designed to have the same length as 
the gate polysilicon layers 63 and 64, for example, the actual 
resistances of the gate polysilicon layers 61 and 62 become 
different from the actual resistances of the gate polysilicon 
layers 63 and 64. As a result, the access speed and the power 
consumption of the memory cell are affected by the different 
resistances, and the balance of the memory cell as a whole 
deteriorates. Therefore, it is difficult to guarantee a stable 
operation of the semiconductor memory device. 
As described above, in the conventional Semiconductor 

memory device, there were problems in that it is difficult to 
reduce the area occupied by the memory cell, and that it is 
difficult to guarantee a stable operation of the semiconductor 
memory device due to the effects of the inconsistencies 
introduced during the production process. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present invention 
to provide a novel and useful semiconductor memory device 
in which the problems described above are eliminated. 

Another and more specific object of the present invention 
is to provide a semiconductor memory device which can 
reduce an area occupied by a memory cell and can guarantee 
a stable operation of the semiconductor memory device by 
minimizing effects caused by inconsistencies which are 
introduced during a production process of the semiconductor 
memory device. 

Still another object of the present invention is to provide a 
semiconductor memory device comprising a memory cell 
formed by a plurality of transistors, wherein each of gate 
wiring layers of all of the transistors forming the memory 
cell is arranged to extend in one direction. According to the 
semiconductor memory device of the present invention, it is 
possible to reduce an area occupied by the memory cell, and 
to guarantee a stable operation of the semiconductor 
memory device by taking measures so as to be less affected 
by inconsistencies introduced during a production process of 
the semiconductor memory device. 
Of the transistors forming the memory cell, first transis 

tors which are coupled to word lines may be arranged on an 
outer side of second transistors which are coupled to a power 
Supply, within the semiconductor memory device. In 
addition, of the second transistors, a source? drain of a second 
transistor coupled to the power Supply and a substrate con 
tact of the power Supply may be used in common. 
Furthermore, of the second transistors, a source/drain of a 
second transistor coupled to another power Supply which is 
different from the power supply and a substrate contact of 
the other power Supply may be used in common. According 
to the semiconductor memory device of the present 
invention, it is possible to effectively reduce the area occu 
pied by the memory cell by the transistor arrangement and 
the common use of the contact. 
The first transistors and the second transistors which are 

coupled to the power supply are made of N-channel MOS 
transistors, and the second transistor which is coupled to the 
other power supply may be made of a P-channel MOS tran 
sistor. 
The semiconductor memory device may further comprise 

signal lines including word lines, and a power line, where 
the power line is arranged between the signal lines in a single 
wiring layer. According to the semiconductor memory 
device of the present invention, it is possible to reduce the 
coupling capacitance introduced between the signal lines, 
and prevent generation of noise and inversion 
(transformation) of data. 
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A plurality of memory cells may be arranged in an array, 
an adjacent memory cell may be arranged adjacent to a cer 
tain memory cell, and a source? drain of the transistors form 
ing the adjacent memory cell and a bulk layer of a substrate 
contact may be used in common by reversing a layout of the 
certain cell with respect to both an X-axis direction and a 
y-axis direction. In addition, the semiconductor memory 
device may further comprise power lines, and signal lines, 
where a plurality of memory cells are arranged in an array, 
an adjacent memory cell is arranged adjacent to a certain 
memory cell, and the power lines and the signal lines with 
respect to the adjacent memory cell are used in common 
with the certain memory cell by reversing a layout of the 
certain memory cell with respect to both an X-axis direction 
and a y-axis direction. According to the semiconductor 
memory device of the present invention, it is possible to 
effectively reduce the area occupied by the memory cell 
array. 

Other objects and further features of the present invention 
will be apparent from the following detailed description 
when read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE INVENTION 

FIG. 1 is a circuit diagram showing a memory cell of a 
conventional 1 RW/1R RAM; 

FIG. 2 is a diagram showing a layout of the memory cell 
of the conventional 1 RW/1R RAM; 

FIG. 3 is a diagram for explaining various symbols used in 
FIG. 2: 

FIG. 4 is a diagram showing a layout of a memory cell of a 
first embodiment of a semiconductor memory device 
according to the present invention; 

FIG. 5 is a diagram for explaining various symbols used in 
FIG. 4; 

FIG. 6 is a diagram showing a layout for a case where 8 
memory cells are arranged around one memory cell shown 
in FIG. 4; 

FIG. 7 is a diagram showing the layout shown in FIG. 6 in 
a simplified manner; 

FIG. 8 is a diagram for explaining various symbols used in 
FIG.7; 

FIG. 9 is a diagram showing a layout of a memory cell of a 
second embodiment of the semiconductor memory device 
according to the present invention; 

FIG. 10 is a diagram for explaining various symbols used 
in FIG.9; 

FIG. 11 is a diagram showing a layout of power lines in 
the second embodiment; and 

FIG. 12 is a diagram for explaining various symbols used 
in FIG. 11. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A description will be given of embodiments of the present 
invention, by referring to FIG. 4 and the Subsequent figures. 

FIG. 4 is a diagram showing a layout of a memory cell of a 
first embodiment of a semiconductor memory device 
according to the present invention. FIG. 5 is a diagram for 
explaining various symbols used to indicate a gate polysili 
con layer, a gate contact layer, a Source? drain contact region, 
a source/drain region, a well contact region, a cell frame, a 
P-type well region, and an N-type well region in the layout 
shown in FIG. 4. In this embodiment, the present invention is 
applied to a 1RW/1R RAM. The illustration of the circuit 
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4 
diagram of the memory cell of the 1RW/1R RAM will be 
omitted since the circuit diagram is the same as that of the 
conventional memory cell shown in FIG. 1. In FIG. 4, those 
parts which are the same as those corresponding parts in 
FIG. 1 are designated by the same reference numerals, and a 
description thereof will be omitted. 

In this embodiment, the transistors Trn3 and Trn4 which 
are connected to the word line WLA and the transistors Trn5 
and Trn7 which are connected to the word lines WLB are 
arranged on the outer side of the other transistors in the cell 
frame, as shown in FIG. 4. More particularly, the transistors 
Trn4 and Trn5 are arranged in an upper portion in FIG. 4. 
while the transistors Trn3 and Trn 7 are arranged in a lower 
portion in FIG. 4. Hence, it is possible to use common 
sources/drains 11 and 12 with respect to the transistors Trn1. 
Trn2, Trn6 and Trn3. 

In other words, the power supply sides VSS (sources 11) 
of the transistors Trn1; Trn2, Trn6 and Trns may be used in 
common, and by further common use with Substrate contacts 
(contact regions of the P-type wells) 13, it is possible to 
reduce the number of contacts 14 to the power supply VSS to 
one. In addition, common sources/drains 21 and 22 may be 
used with respect to the transistors Trp1 and Trp2. By simi 
larly using the power supply sides VDD (sources 21) of the 
transistors Trp1 and Trp2 in common, and by further com 
mon use with Substrate contacts (contact regions of the 
N-type wells) 23, it is possible to reduce the number of 
contacts 24 to the power supply VDD to one. 

Accordingly, the conventional concept of using a polysili 
con layer to connect the gates of the transistors which are 
connected to the word lines as shown in FIG. 2 is totally 
discarded in this embodiment. Instead, this embodiments 
arranges the transistors Trp1, Trp2 and Trn1 through Trns as 
shown in FIG. 4, so that gate polysilicon layers 31 of all of 
the transistors Trp1, Trp2 and Trn1 through Trn3 extend in 
the same direction. As a result, this embodiment is less 
affected by the inconsistencies introduced during the pro 
duction process of the memory cell. 
The present inventors conducted experiments to compare 

the layout of this embodiment shown in FIG. 4 and the con 
ventional layout shown in FIG. 2. It was confirmed from the 
results of the experiments that the area of one memory cell 
of this embodiment can be reduced by approximately 20% 
as compared to the area of one conventional memory cell. 
As will be described later in conjunction with FIG. 6, 

contact regions in the cell frame can be used in common by 
arranging the layouts of the adjacent memory cells in a 
reverse arrangement with respect to both an X-axis direction 
and a y-axis direction. In other words, contact regions 13, 23 
and 43 of the memory cells can be used in common among a 
certain memory cell and adjacent memory cells arranged 
above, below, to the right and left of the certain memory cell. 

FIG. 6 is a diagram showing a layout in which 8 adjacent 
memory cells are arranged around one certain memory cell 
having the layout shown in FIG. 4. In FIG. 6, those parts 
which are the same as those corresponding parts in FIGS. 4 
and 5 are designated by the same reference numerals and 
symbols, and a description thereof will be omitted. In FIG. 6, 
however, the reference numerals of the transistors Trp1, Trp2 
and Trn 1 through Trns are divided into upper and lower 
portion, such as “Tr' and “p1, because of the limited writ 
ing space available within the figure. 
As may be seen from FIG. 6, when the layout of the adja 

cent memory cells are reversed, or turned over relative to the 
layout of the certain memory cell with respect to both the 
X-axis direction an the y-axis direction, when arranging the 
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memory cells in an array, that is, in a form of a memory cell 
array, it is possible to use the sources/drains and a bulk layer 
of Substrate contacts in common among the memory cells. 
The bulk layer refers to a stacked structure from a substrate 
to a layer under a first metal layer which will be described 
later. In addition, by reversing the layout of the adjacent 
memory cells relative to the layout of the certain memory 
cell with respect to both the x-axis direction and the y-axis 
direction, it is also possible to use power lines such as the 
power lines VDD and VSS, and signal lines such as the word 
lines WLA and WLB, the bit lines BLA and BLB, XBLA 
and XBLB in common among the memory cells. 

In other words, the gate polysilicon layers of all of the 
transistors forming the memory cells are arranged to extend 
in the same direction. In addition, the sources/drains of the 
transistors connected to all of the bit lines are arranged to be 
used in common among the certain memory cell and the 
adjacent memory cells located above and below in the plan 
view. Moreover, the sources/drains of the transistors on the 
power Supply side and the Substrate contacts are used in 
common among the memory cells. Furthermore, the Sub 
strate contacts are used in common among the certain 
memory cell and the adjacent memory cells located on the 
right and left. 

FIG. 7 is a diagram showing the layout shown in FIG. 6 in 
a simplified manner. FIG. 8 is a diagram for explaining vari 
ous symbols used to indicate a source/drain contact region, a 
gate contact region, and a normal position of the memory 
cell in the layout shown in FIG. 7. As may be seen from FIG. 
7, the effect of reducing the area occupied by the memory 
cells becomes more notable as the number of memory cells 
in the memory cell array increases. 

In FIG. 6, it is assumed for the sake of convenience that 
the area of each memory cell is the area within each cell 
frame. However, a region actually occupied by each memory 
extends slightly to the outer side of each cell frame. Hence, 
in units of the cell region which is actually occupied by each 
memory cell, the cell regions actually occupied by each of 
the memory cells overlap among the mutually adjacent cell 
regions according to the layout of the memory cells shown in 
FIG. 6. Consequently, it is actually possible to further reduce 
the area of each memory cell by an amount corresponding to 
the overlap of the cell regions of the adjacent memory cells. 

FIG. 9 is a diagram showing a layout of a memory cell of a 
second embodiment of the semiconductor memory device 
according to the present invention. FIG. 10 is a diagram 
showing various symbols used to indicate a gate polysilicon 
layer, a gate contact layer, a source/drain contact region, a 
Source/drain region, a well contact region, a cell frame, a 
P-type well region, an N-type well region, and a first metal 
layer of the layout shown in FIG. 9. In addition, FIG. 11 is a 
diagram showing a layout of power lines in this embodi 
ment. FIG. 12 is a diagram showing various symbols used to 
indicate a second metal layer, a third metal layer, a first via 
hole, a second via hole, and a stacked via hole region in the 
layout shown in FIG. 11. In this embodiment, the present 
invention is also applied to a 1RW/1R RAM. The illustration 
of the circuit diagram of the memory cell of the 1RW/1R 
RAM will be omitted since the circuit diagram is the same as 
that of the conventional memory cell shown in FIG. 1. In 
FIG. 9, those parts which are the same as those correspond 
ing parts in FIG. 4 are designated by the same reference 
numerals, and a description thereof will be omitted. 
As may be seen from FIGS. 9 and 11, similarly to the 

power line VSS which is arranged between the bit lines BLA 
and BLB in the same wiring layer (wiring level of the third 
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6 
metal layer), the power lines VDD and VSS are arranged 
between the word lines WLA and WLB in the same wiring 
layer (wiring level of the second metal layer). In other 
words, by arranging the power line so as to be sandwiched 
between the signal lines in the same wiring layer, it is pos 
sible to reduce the coupling capacitance generated between 
the signal lines, and to prevent generation of noise and inver 
sion (transformation) of data. As a result, it is possible to 
reduce the coupling capacitance between ports of the 1RW/ 
1R RAM which is a multi-port RAM, and accordingly, pre 
vent interference between the ports. 

In the embodiments described above, the present inven 
tion is applied to the 1RW/1R RAM. However, the applica 
tion of the present invention is not limited to the 1RW/1R 
RAM, and the present invention is similarly applicable to 
various other kinds of semiconductor memory devices. 

Further, the present invention is not limited to these 
embodiments, but various variations and modifications may 
be made without departing from the scope of the present 
invention. 
What is claimed is: 
1. A semiconductor memory device comprising: 
a memory cell formed by a plurality of transistors, gate 

wiring layers of all of the transistors forming said 
memory cell being arranged to extend in one direction, 
wherein: of the transistors forming said memory cell, 
first transistors which are coupled to word lines are 
arranged on an outer side of second transistors which 
are coupled to a power Supply, within the memory cell, 
and 

the gate wiring layers of at least two of said second tran 
sistors which are coupled to the power Supply are con 
nected to each other, 

a plurality of power lines, a first one of which running 
within the memory cell, two word lines running on both 
sides of the first power line, 

a second power line intersecting the first power line, 
and two bit line pairs running on both sides of the second 

power line; and 
wherein a plurality of memory cells are arranged in an 

array, an adjacent memory cell is arranged adjacent to a 
certain memory cell, and a source/drain of the 
transistor, forming said adjacent memory cell and a 
bulk layer of a Substrate contact are used in common by 
reversing a layout of said certain cell with respect to 
both an X-axis direction and a y-axis direction. 

2. The semiconductor memory device as claimed in 
claim 1, wherein: of said second transistors, a source/drain 
of a second transistor coupled to the power Supply and a 
Substrate contact of the power supply are used in common. 

3. The semiconductor memory device as claimed in 
claim 1, wherein: of said second transistors, a source/drain 
of a second transistor coupled to another power Supply 
which is different from said power supply and a substrate 
contact of the other power supply are used in common. 

4. The semiconductor memory device as claimed in 
claim 3, wherein said first transistors and said second tran 
sistors which are coupled to said power Supply are made of 
N-channel MOS transistors, and said second transistor 
which is coupled to said other power Supply is made of a 
P-channel MOS transistor. 

5. The semiconductor memory device as claimed in 
claim 1, which further comprises: 

signal lines including word lines; and 
wherein said power lines are arranged between said signal 

lines in a single wiring layer. 
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6. A semiconductor memory device comprising: 
a memory cell formed by a plurality of transistors, 
gate wiring layers of all of the transistors forming said 
memory cell being arranged to extend in one direction, 
wherein: of the transistors forming said memory cell, 
first transistors which are coupled to word lines are 
arranged on an outer side of second transistors which 
are coupled to a power Supply, within the memory cell, 

the gate wiring layers of at least two of said second tran 
sistors which are coupled to the power Supply are con 
nected to each other, 

a plurality of power lines, a first one of which running 
within the memory cell, 

a plurality of signal lines, 
two word lines running on both sides of the first power 

line, 
a second power line intersecting the first power line, 
two bit line pairs running on both sides of the second 

power lines; 
a plurality of memory cells being arranged in an array, and 
an adjacent memory cell being arranged adjacent to a cer 

tain memory cell, 
said power lines and said signal lines with respect to said 

adjacent memory cell are used in common with said 
certain memory cell by reversing a layout of said cer 
tain memory cell with respect to both an X-axis direc 
tion and a y-axis direction. 

7. The semiconductor memory device as claimed in 
claim 1, wherein said plurality of memory cells arranged in 
an array, said adjacent memory cell arranged adjacent to a 
certain memory cell, and said source/drain of the transistors 
forming said adjacent memory cell and said bulk layer of a 
Substrate contact are used in common on all four adjacent 
sides by reversing a layout of said certain cell with respect to 
both an X-axis direction and a y-axis direction. 

8. The semiconductor memory device as claimed in 
claim 1, wherein 

said plurality of memory cells arranged in an array, 
said adjacent memory cell arranged adjacent to a certain 
memory cell, and 

said power lines with respect to said adjacent memory cell 
are used in common with said certain memory cell by 
reversing a layout of said certain memory cell with 
respect to an X-axis direction. 

9. The semiconductor memory device as claimed in 
claim 6, wherein: of said second transistors, a source/drain 
of a second transistor coupled to the power Supply and a 
Substrate contact of the power supply are used in common. 

10. The semiconductor memory device as claimed in 
claim 6, wherein: of said second transistors, a source/drain 
of a second transistor coupled to another power Supply 
which is different from said power supply and a substrate 
contact of the other power supply are used in common. 

11. The semiconductor memory device as claimed in 
claim 10, wherein said first transistors and said second tran 
sistors which are coupled to said power Supply are made of 
N-channel MOS transistors, and said second transistor 
which is coupled to said other power Supply is made of a 
P-channel MOS transistor. 

12. The semiconductor memory device as claimed in 
claim 6, wherein 

said signal lines include word lines; and 
said power lines are arranged between said signal lines in 

a single wiring layer 
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8 
13. The semiconductor memory device as claimed in 

claim 6, wherein said plurality of memory cells arranged in 
an array, said adjacent memory cell arranged adjacent to a 
certain memory cell, and a source/drain of the transistor 
forming said adjacent memory cell and a bulk layer of a 
Substrate contact are used in common on all four adjacent 
sides by reversing a layout of said certain cell with respect to 
both an X-axis direction and a y-axis direction. 

14. The semiconductor memory device as claimed in 
claim 6, wherein said plurality of memory cells arranged in 
an array, 

said adjacent memory cell arranged adjacent to a certain 
memory cell, and 

said power lines with respect to said adjacent memory cell 
are used in common with said certain memory cell by 
reversing a layout of said certain memory cell with 
respect to an X-axis direction. 

15. A semiconductor device comprising: 
a plurality of SRAM memory cells each formed by first 
and second P-channel transistors and first through 
fourth N-channel transistors, 

first and second bit lines, 
a word line, 
first and second power lines, 
a first wiring layer forming a gate of the first P-channel 

transistor and a gate of the first N-channel transistor, 
a second wiring layer forming a gate of the second 

P-channel transistor and a gate of the second 
N-channel transistor, 

a third wiring layer forming a gate of the third N-channel 
transistor that is coupled to the word line, and 

a fourth wiring layer forming a gate of the fourth 
N-channel transistor that is coupled to the word line, 

said first through fourth wiring layers extending linearly 
and in parallel along an x-axis direction, 

each of the first and second P-channel transistors having 
a source/drain with a first contact that couples to the 
first power line, 

each of the first and second N-channel transistors having 
a source/drain with a second contact that couples to the 
second power line, 

the third N-channel transistor having a source/drain with 
a third contact that couples to the first bit line, 

the fourth N-channel transistor having a source/drain 
with a fourth contact that couples to the second bit line, 

said first through fourth contacts being used in common 
by adjacent memory cells, 

each of the first and second power lines being arranged 
between the first and second bit lines such that the first 
and second power lines and the first and second bit 
lines are mutually parallel, 

said word line being disposed above the first through 
fourth wiring layers and extending in the x-axis 
direction, 

each of the first and second power lines and the first and 
second bit lines being disposed above the word line and 
extending in a y-axis direction that is perpendicular to 
the x-axis direction, 

the adjacent memory cells having layouts that are 
reversed in the x-axis direction or the y-axis direction. 

16. A semiconductor device comprising: 
a plurality of SRAM memory cells each formed by first 
and second P-channel transistors and first through 
fourth N-channel transistors, 
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first and second bit lines, 
a word line, 
first and second power lines, 
a first wiring layer forming a gate of the first P-channel 

transistor and a gate of the first N-channel transistor, 
a second wiring layer forming a gate of the second 
P-channel transistor and a gate of the second 
N-channel transistor, 

a third wiring layer forming a gate of the third N-channel 
transistor, and 

a fourth wiring layer forming a gate of the fourth 
N-channel transistor, 

said first through fourth wiring layers extending linearly 
and in parallel along an x-axis direction, 

said third and fourth wiring layers being coupled to the 
word line, 

each of the first and second P-channel transistors having 
a source/drain with a first contact that couples to the 
first power line, 

each of the first and second N-channel transistors having 
a source/drain with a second contact that couples to the 
second power line, 

the third N-channel transistor having a source/drain with 
a third contact that couples to the first bit line, 

the fourth N-channel transistor having a source/drain 
with a fourth contact that couples to the second bit line, 

said first through fourth contacts being used in common 
by adjacent memory cells, 

each of the first and second power lines being arranged 
between the first and second bit lines such that the first 
and second power lines and the first and second bit 
lines are mutually parallel, 

said word line being disposed above the first through 
fourth wiring layers and extending in the x-axis 
direction, 

each of the first and second power lines and the first and 
Second bit lines being disposed above the word line and 
extending in a y-axis direction that is perpendicular to 
the x-axis direction, 

the adjacent memory cells having layouts that are 
reversed in the x-axis direction or the y-axis direction. 

17. A semiconductor device comprising: 
a plurality of SRAM memory cells each formed by first 
and second P-channel transistors and first through 
fourth N-channel transistors, 

first and second bit lines, 
a word line, 
first and second power lines, 
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10 
a first wiring layer forming a gate of the first P-channel 

transistor and a gate of the first N-channel transistor, 
a second wiring layer forming a gate of the second 

P-channel transistor and a gate of the second 
N-channel transistor, 

a third wiring layer forming a gate of the third N-channel 
transistor, and 

a fourth wiring layer forming a gate of the fourth 
N-channel transistor, 

said first through fourth wiring layers extending linearly 
and in parallel along an x-axis direction, 

said third and fourth wiring layers being extending lin 
early to adjacent memory cells that are adjacent to 
each other along the x-axis direction and being used in 
Common by the adjacent memory cells that are adjacent 
to each other along the x-axis direction, 

said third N-channel transistor having a source/drain 
which is used in common as a first bit line contact by 
adjacent memory cells that are adjacent to each other 
along a y-axis direction that is perpendicular to the 
3-axis direction, 

said fourth N-channel transistor having a source/drain 
which is used in common as a second bit line contact by 
the adjacent memory cells that are adjacent to each 
Other along the y-axis direction, 

said third and fourth wiring layers being coupled to word 
line, 

each of the first and second power lines being arranged 
between the first and second bit lines such that the first 
and second power lines and the first and second bit 
lines are mutually parallel, 

said word line being disposed above the first through 
fourth wiring layers and extending in the x-axis 
direction, 

each of the first and second power lines and the first and 
second bit lines being disposed above the word line and 
extending in the y-axis direction, 

the adjacent memory cells having layouts that are 
reversed in the x-axis direction or the y-axis direction. 

18. The semiconductor device as claimed in claim 17, 
wherein each of the first and second P-channel transistors 
has a source/drain with a first contact that couples to the 

45 first power line, and each of the first and second N-channel 

50 

transistors has a source/drain with a second contact that 
couples to the second power line. 

19. The semiconductor device as claimed in claim 18, 
wherein each of the first and second contacts is used in com 
mon by adjacent memory cells. 


