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(57) ABSTRACT 

Prior knoWn static random access memory (SRAM) cells are 
required that a diffusion layer be bent into a key-like shape 
in order to make electrical contact With a substrate With a 

P-type Well region formed therein, Which Would result in a 
decrease in asymmetry leading to occurrence of a problem 
as to the dif?culty in micropatterning. To avoid this problem, 
the P-type Well region in Which an inverter making up an 
SRAM cell is formed is subdivided into tWo portions, Which 
are disposed on the opposite sides of an N-type Well region 
NW1 and are formed so that a diffusion layer forming a 
transistor has no curvature While causing the layout direction 
to run in a direction parallel to Well boundary lines and bit 
lines. At intermediate locations of an array, regions for use 
in supplying poWer to the substrate are formed in parallel to 
Word lines in such a manner that one regions is provided per 
group of thirty tWo memory cell roWs or sixty four cell roWs. 
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SEMICONDUCTOR INTEGRATED CIRCUIT 
DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to semicon 
ductor integrated circuit devices and, more particularly, to 
layout schemes of static random access memory (SRAM) 
cells. The invention also relates to semiconductor memory 
devices using such cells. 

[0002] One-port SRAM cells With complementary metal 
oxide semiconductor (CMOS) con?gurations are typically 
designed so that each cell consists essentially of six separate 
transistors. An exemplary layout of such cells has been 
disclosed, for example, in JP-A-10-178110 (laid open on 
Jun. 30, 1998). 

[0003] In the previously knoWn SRAM cell layout, a 
semiconductive Well region of P type conductivity With 
inverters formed therein is subdivided into tWo subregions, 
Which are disposed on the opposite sides of an N-type Well 
region While permitting a Well boundary line to extend in a 
direction parallel to the bit lines. 

[0004] The quest for higher integration and ultra-?ne 
patterning techniques in modern memory devices requires 
an optical exposure apparatus or equipment to decrease the 
Wave length of the beams used therein. To this end, the 
equipment is designed to employ exposure beams of shorter 
Wavelengths, Which have advanced from G line to I line, and 
then further to excimer lasers. Unfortunately, the require 
ments for micro-patterning architectures have groWn more 
rapidly than technological advance in the trend of shortening 
Wavelengths in such equipment. In recent years, it has been 
strictly required that micropatterning be done With the 
minimum device-feature length that shrinks to less than or 
equal to the Wavelength of the exposure beam used. This 
minimum feature length shrinkage Would result in a layout 
of IC components—particularly, memory cells—becoming 
more complicated in planar shape, Which necessitates the 
use of irregular polygonal layout patterns including key 
shaped components, in order to achieve the intended con 
?guration of an on-chip circuitry With enhanced accuracy. 
This makes it impossible, or at least very difficult, to 
microfabricate ultra?ne layout patterns While disadvanta 
geously serving as the cause of the destruction of the 
symmetry of memory cells. 

[0005] Regrettably, the prior art approach is associated 
With a need to curve or bend a diffusion layer into a 
complicated key-like shape for the purpose of making 
electrical contact With a substrate of the P-type Well region. 
Thus, the prior art suffers from the problem of the degra 
dation of the symmetriZation of the cell layout pattern, 
making the successful achievement of microfabrication 
architectures for higher integration densities dif?cult. 

SUMMARY OF THE INVENTION 

[0006] In accordance With one aspect of the present inven 
tion, a semiconductor device is provided Which comprises a 
?rst inverter including a ?rst N-channel metal oxide semi 
conductor MOS transistor, and a ?rst channel MOS transis 
tor, a second inverter including a second N-channel MOS 
transistor and a second P-channel MOS transistor With an 
input terminal being connected to an output terminal of the 
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?rst inverter and With an output terminal being connected to 
an input terminal of said ?rst inverter, a third N-channel 
MOS transistor having a source connected to the output 
terminal of said ?rst inverter, a drain connected to a ?rst bit 
line, and also a gate connected to a Word line, and a fourth 
N-channel MOS transistor having a source connected to the 
output terminal of said second inverter, a drain connected to 
a second bit line, and a gate connected to a Word line, 
Wherein the ?rst and third N-channel MOS transistors are 
formed in a ?rst P-type Well region, Wherein the diffusion 
layer has no curved or bent portions, While letting the 
direction of the layout be parallel to the boundary With 
respect to the ?rst N-Well region With the ?rst and second 
P-channel MOS transistors formed therein, and Wherein said 
second and fourth N-channel MOS transistors are formed in 
the second P-type Well region, Whose diffusion layer has no 
bent portions, While letting the layout direction be parallel to 
the boundary With respect to the ?rst N-Well region With the 
?rst and second P-channel MOS transistors formed therein. 

[0007] The diffusion layer is arranged to have its outer 
shape, Which mainly consists of straight line segments 
including the longest straight line portion, Which lies parallel 
to the boundary With respect to the ?rst N-Well region With 
the ?rst and second P-channel MOS transistors formed 
therein, and simultaneously in the case of de?ning a straight 
line acting as the center line extending parallel to such a 
boundary, the longest line portion is in linear symmetry With 
said center line; the second and fourth N-channel MOS 
transistors are formed in the second P-Well region, Whose 
diffusion layer is mainly arranged by straight line segments 
including its longest straight line portion that is parallel to 
the boundary With respect to the ?rst N-Well region With the 
?rst and second P-channel MOS transistors formed therein 
While alloWing, When de?ning a straight line for use as the 
center line extending parallel to such a boundary, the line 
portion to be linearly symmetrical to the center line. At this 
time, in the case of employing the linear symmetriZation 
scheme, complete linear symmetry Will not alWays be 
required. Alternatively, slight nonsymmetry may also be 
permissible on a case-by-case basis. This nonsymmetry 
results from modifying the diffusion layer to have a shape in 
Which its portions on the right and left sides of the center line 
are substantially the same in area as each other, by Way of 
example. 

[0008] In accordance With another aspect of this invention, 
a ?rst polycrystalline silicon lead layer for use as the gate of 
said third N-channel MOS transistor and a second polycrys 
talline silicon lead layer for use as the gate of said ?rst 
P-channel MOS transistor, and also as the gate of said ?rst 
N-channel MOS transistor, are disposed in parallel to each 
other, Wherein a third polycrystalline silicon lead layer for 
use as the gate of said fourth N-channel MOS transistor, and 
a fourth polycrystal-line silicon lead layer for use as the gate 
of said second N-channel MOS transistor, and also as the 
gate of said second P-channel MOS transistor are disposed 
in parallel to each other, and Wherein the ?rst and third 
polycrystalline silicon lead layers are connected via a con 
tact to-a second layer Which serves as a metal lead layer 
constituting the Word lines. 

[0009] In accordance With another aspect of the invention, 
the input terminal of said ?rst inverter and the output 
terminal of said second inverter may be electrically con 
nected together at a contact, Whereas the input terminal of 
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said second inverter and the output terminal of said ?rst 
inverter are electrically connected together at a contact. 

[0010] In accordance With yet another aspect of the inven 
tion, a poWer supply line connected to the ?rst and second 
bit lines, the sources of said ?rst and second P-channel MOS 
transistors, and a ground line connected to the sources of 
said ?rst and second N-channel MOS transistors may be 
formed of a third layer serving as a metal lead layer lying 
parallel to a diffusion layer. 

[0011] In accordance With a still another aspect of the 
invention, the ?rst bit line formed of said third layer serving 
as a metal lead layer may be arranged so that it is betWeen 
a poWer supply line formed of said third layer serving as a 
lead layer and a ground line as connected to the source of 
said ?rst N-channel MOS transistor formed of said third 
layer serving as a metal lead layer Whereas the second bit 
line formed of said third layer serving as a metal lead layer 
is betWeen a poWer supply line formed of said third layer 
serving as a metal lead layer and a ground line as connected 
to the source of said second N-channel MOS transistor 
formed of said third layer serving as a metal lead layer. 

[0012] In accordance With another aspect of the invention, 
the ?rst and second bit lines and a poWer supply line 
connected to the sources of said ?rst and second P-channel 
MOS transistors may be formed of a second layer serving as 
a metal lead layer, Wherein Word lines are formed of a third 
layer of metal lead layer, and Wherein a ground line con 
nected to the sources of said ?rst and second N-channel 
MOS transistors is formed of the third layer and second layer 
serving as a metal lead layer. 

[0013] In accordance With a still another aspect of the 
invention, memory cells are laid out into the form of an 
array, Wherein contacts to a substrate of a P-type Well region 
and a contact to a substrate of an N-type Well region are 
linearly disposed Within the array and at upper and loWer 
portions of the array in a direction parallel to the Word lines. 
Although the above is an eXample Which causes tWo sepa 
rate P-Well regions to be disposed on the opposite sides of 
an N-Well region, tWo N-Well regions may be disposed on 
the opposite sides of a P-Well region When the need arises. 

[0014] In accordance With yet another aspect of the inven 
tion, a semiconductor device is provided Which comprises a 
plurality of memory arrays, each including an array of 
memory cells having at least an N-type Well region and a 
P-type Well region, and at least one intermediate region 
betWeen the memory arrays, Wherein the N-type Well region 
and P-type Well region de?ne therebetWeen a boundary With 
at least one straight line portion, and Wherein a diffusion 
layer is formed in both the N-type Well region and the P-type 
Well region to have a planar shape of either (1) a rectangle 
having long sides extending-parallel to said straight line 
portion, or (2) a shape resulting from letting a plurality of 
rectangles having long sides extending parallel to the 
straight line portion be combined together via respective 
short sides thereof; or alternatively, 

[0015] (1) a rectangle having long sides parallel to 
said straight line portion, or (2) a shape resulting 
from letting a plurality of rectangles having long 
sides parallel to said straight line portion be com 
bined together, causing them to eXtend in the direc 
tion of the straight line. 
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[0016] At least in the memory array regions, bit lines are 
laid out in a direction parallel to the straight line portion, 
Whereas Word lines are disposed in a direction perpendicular 
to the straight portion. Preferably, in the intermediate region, 
at least one type of electrical lead is railed in a direction at 
right angles to the straight portion, and a lead (e.g. contact) 
is also formed With the purpose of making electrical contact 
betWeen a poWer supply voltage lead and the diffusion layer 
as formed in the N-Well region or P-Well region. This lead 
may include a poWer supply lead, ground lead, or other 
potential leads. 

[0017] The invention is particularly useful for those semi 
conductor memory devices having static RAM memory cells 
each consisting essentially of siX separate transistors. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a diagram shoWing an SRAM cell in 
accordance With Embodiment 1 of the present invention, for 
eXplaining a layout pattern of those contacts for connection 
betWeen MOS transistors and those for connecting betWeen 
MOS transistors and metal lead layers. 

[0019] FIG. 2 is a diagram shoWing a layout of via holes 
of SRAM cells for connection betWeen multilayered metal 
leads in accordance With Embodiment 1 of this invention. 

[0020] FIG. 3 is a diagram shoWing a layout of memory 
cells and their associated peripheral circuitry in accordance 
With Embodiment 2 of the invention. 

[0021] FIG. 4 is a diagram shoWing an SRAM cell in 
accordance With Embodiment 3 of the invention, for 
eXplaining a layout of those contacts for connection betWeen 
MOS transistors and those for connection betWeen MOS 
transistors and metal lead layers. 

[0022] FIG. 5 is a diagram shoWing a layout of via holes 
of SRAM cells for connection betWeen multilayered metal 
leads in accordance With Embodiment 3 of the invention. 

[0023] FIG. 6 is a diagram shoWing an SRAM cell in 
accordance With Embodiment 4 of the invention, for 
eXplaining a layout of those contacts for connection betWeen 
MOS transistors and those for connection betWeen MOS 
transistors and metal lead layers. 

[0024] FIG. 7 is a diagram shoWing a layout of via holes 
of SRAM cells for connection betWeen muitilayered metal 
leads in accordance With Embodiment 3 of the invention. 

[0025] FIG. 8 is a diagram shoWing an SRAM cell in 
accordance With Embodiment 5 of the invention, for 
eXplaining a layout of those contacts for connection betWeen 
MOS transistors and those for connection betWeen MOS 
transistors and metal lead layers. 

[0026] FIG. 9 is a diagram shoWing a layout of via holes 
of SRAM cells for connection betWeen muitilayered metal 
leads in accordance With Embodiment 5 of the invention. 

[0027] FIG. 10 is a diagram shoWing an SRAM cell in 
accordance With Embodiment 6 of the invention, for 
eXplaining a layout of those contacts for connection betWeen 
MOS transistors and those for connection betWeen MOS 
transistors and metal lead layers. 

[0028] FIG. 11 is a diagram shoWing a layout of via holes 
of SRAM cells for connection betWeen multilayered metal 
leads in accordance With Embodiment 6 of the invention. 
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[0029] FIGS. 12a to 12f are diagrams illustrating in cross 
section some of major process steps in the manufacture of 
the semiconductor device in accordance With Embodiment 6 
of the invention. 

[0030] FIG. 13 is a diagram shoWing an SRAM cell in 
accordance With Embodiment 7 of the invention, for 
explaining a layout of those contacts for connection betWeen 
MOS transistors and those for connection betWeen MOS 
transistors and metal lead layers. 

[0031] FIG. 14 is a diagram shoWing a layout of via holes 
of SRAM cells for use in connecting betWeen multilayered 
metal leads in accordance With Embodiment 7 of the inven 
tion. 

[0032] FIG. 15 is a diagram shoWing an SRAM cell in 
accordance With Embodiment 8 of the invention, for 
explaining a layout of those contacts for connection betWeen 
MOS transistors and those for connection betWeen MOS 
transistors and metal lead layers. 

[0033] FIG. 16 is a diagram shoWing a layout of via holes 
of SRAM cells for connection betWeen multilayered metal 
leads in accordance With Embodiment 8 of the invention. 

[0034] FIG. 17 is a sectional vieW of a semiconductor 
device in accordance With Embodiment 8 of the invention. 

[0035] FIGS. 18a to 18f are diagrams illustrating in cross 
section some of major process steps in the manufacture of a 
semiconductor device in accordance With Embodiment 9 of 
the invention. 

[0036] FIGS. 19a to 19g are diagrams illustrating in 
cross-section some of major process steps in the manufac 
ture of a semiconductor device in accordance With Embodi 
ment 10 of the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0037] Several preferred embodiments of the semiconduc 
tor memory device in accordance With the present invention 
Will be explained With reference to the accompanying draW 
ings beloW. 

[0038] <Embodiment 1> 

[0039] Referring to FIGS. 1 and 2, SRAM cell layout MC 
embodying the invention. FIG. I illustrates Well regions and 
diffusion layers plus a polycrystalline silicon interconnect 
lead layer, as Well as contacts, all of Which are formed in or 
over a semiconductor substrate FIG. 2 depicts a ?rst layer 
serving as a metal lead layer, via holes 1, a second layer 
serving as a metal lead layer, via holes 2, and a third layer 
serving as a metal lead layer. Symbols used in FIGS. 1 and 
2 are indicated at the loWer part of FIG. 2. 

[0040] An N-channel type MOS transistor TN1 formed in 
a P-type semiconductive Well region PW1 and a P-channel 
type MOS transistor TP1 formed in an N-type Well region 
NW1 constitute an inverter INV1. In addition, an N-channel 
MOS transistor TN2 formed in P-type Well region PW2 and 
a P-channel MOS transistor TP2 formed in N-type Well 
region NW1 constitute an inverter INV2. 

[0041] An output node of the inverter INVL is electrically 
connected by a contact SC1 to an input node of the inverter 
INV2. An output of the inverter INV2 is electrically con 
nected via a contact SC2 to an input of the inverter INV1. 
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[0042] An N-channel MOS transistor TN3 has a drain 
electrode connected to a bit line BL, a source electrode 
connected to a drain of the N-channel MOS transistor TN1, 
and a gate electrode connected to a Word line WD. Similarly, 
an N-channel MOS transistor TN4 has a drain electrode 
connected to a bit line BL2, a source electrode connected to 
a drain of the N-channel MOS transistor TN2, and a gate 
electrode connected to a Word line WD. 

[0043] The N-channel MOS transistor TN1 and the 
N-channel MOS transistor TN3 are formed over a diffusion 
layer LN1, Whereas the N-channel MOS transistor TN2 and 
the N-channel MOS transistor TN4 are formed over a 
diffusion layer LN2. The P-channel MOS transistor TP1 is 
formed over a diffusion layer LP1, Whereas the P-channel 
MOS transistor TP2 is formed over a diffusion layer LP2. 

[0044] As the diffusion layers (LN1, LN2, LP1, LP2) are 
straight lines With no curved portions, any pattern correction 
at the folded portions is no longer necessary, resulting in the 
balance betWeen nodes being improved. In case the memory 
cells are laid out into the form of an array, the diffusion 
layers become four separate straight lines extending parallel 
to the bit lines (BL1, BL2). 

[0045] In addition, a polycrystalline silicon interconnect 
lead layer FG3 to be used the gate electrode of the N-channel 
MOS transistor TN3 and a polycrystalline silicon lead layer 
FG4 to be used as the gate electrode of the N-channel MOS 
transistor TN4 are connected to Word lines WL, Which are 
formed of-the second metal lead layer in a vertical direction 
to the bit lines (BL1, BL2) A polycrystalline silicon inter 
connect lead layer FG1 to be used as the gate electrode of the 
N-channel Mbs transistor TN1 and the P-channel MOS 
transistor TP1 and a polycrystalline silicon interconnect lead 
layer FG2 to be used as the gate electrode of the N-channel 
MOS transistor TN2 and the P-channel MOS transistor TP2, 
plus the polycrystalline silicon lead layers (FG3, FG4), are 
disposed in parallel to the Word lines. 

[0046] The N-channel MOS transistor TN1 has its source 
electrode connected to a ground potential line Vssl that is 
formed of the third layer serving as a metal lead layer, 
Whereas a source electrode of the N-channel MOS transistor 
TN2 is connected to a ground line Vss2 that is formed of the 
third layer serving as a metal lead layer. In addition, source 
electrodes of the P-channel MOS transistors (TP1, TP2) are 
connected to a poWer supply voltage line Vccl Which is 
formed of the third layer serving as a metal lead layer. 

[0047] The bit line BL1 is located midWay betWeen the 
poWer supply voltage line Vccl and ground line Vssl, 
Whereas bit line BL2 is betWeen the supply voltage line 
Vccl and ground line Vss2. This structure makes it possible 
to reduce cross-couple noises occurring betWeen bit lines, 
Which advantageously loWers voltages While increasing 
operation speeds. 

[0048] In addition, it is considered that, in case a contact 
is formed on an n' layer through the partial cutaWay of side 
spacers during the etching of contact holes, a leakage current 
from the contact via the n-layer to the substrate may be 
produced. When a contact is formed for connection betWeen 
a polycrystalline silicon lead layer and a diffusion layer, the 
distance betWeen the diffusion layer LP2 and polycrystalline 
silicon lead layer FG1 should be greater than the length of 
a side spacer to thereby eliminate the formation of an n' 
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layer on the polycrystalline silicon lead layer FGl side of the 
diffusion layer LP2, Which in turn makes it-possible to 
prevent a How of leakage current. 

[0049] <Embodiment 2> 

[0050] Turning to FIG. 3, an exemplary case is shoWn 
Where the memory cells MC of Embodiment 1 are laid out 
into the form of an array. Symbols used herein are the same 
as those indicated at the loWer part of FIG. 2. 

[0051] The memory cells MC are organized into an array 
of 256 roWs and 128 columns, by Way of example. In vieW 
of the fact that these memory cells in Embodiment 1 are 
shorter in length in the longitudinal direction of the bit lines, 
the total length of the 256 roWs of memory cells along the 
bit lines is shorter than that of prior art devices, thus 
increasing resultant operation speeds. Neighboring memory 
cells MC are disposed in linear symmetry With respect to a 
y axis Whereas upper and loWer adjacent memory cells 
MC are in linear symmetry With an “x” axis. In addition, 
speci?ed regions ST for use in supplying more than one 
poWer supply voltage to the substrate are formed at the 
intermediate part of the array in such a manner that the 
regions ST extend parallel to Word lines WD. One example 
is that the regions ST are laid out in units of 32-roW groups. 
Another example is that regions ST are disposed in units of 
64-roW groups. 

[0052] An electrical lead Vbn for supplying a voltage 
potential to the P-Well regions (PWl, PW2) and a lead Vbp 
for supplying a voltage to the N-Well region NW1 are 
formed to lie parallel to Word lines. The lead Vbn may be 
coupled to the ground potential Vss or, alternatively, any 
voltage may be applied thereto Which is potentially different 
from the ground Vss. The lead Vbp may be coupled to the 
poWer supply voltage Vcc or, alternatively, any voltages 
potentially different from the Vcc may be applied thereto. 

[0053] Note that in each region ST, a poWer supply voltage 
line Vcc for potentially “reinforcing” a poWer supply volt 
age line Vcc1 is formed in parallel to Word lines While, 
alloWing a ground potential line Vss for potentially rein 
forcing ground potentials (Vss1, Vss2) to be formed in 
parallel to the Word lines. 

[0054] Also note that the ground lines (Vss1, Vss2) are 
disposed in a direction perpendicular to the Word lines WD, 
Whereby upon selecting a single Word line a voltage poten 
tial is supplied from the pair of ground lines to a respective 
one of those memory cells operatively associated With this 
selected Word line so that any possible noises occurring at 
such voltage lines are reduced, thereby advantageously 
speeding an access operation While potentially reducing any 
voltages concerned. 

[0055] Furthermore, the memory cells MC used are great 
in Width in the Word line direction so that the layout design 
of sense ampli?ers AMP is made easier, thereby avoiding the 
need to lay out one sense ampli?er for tWo adjacent columns 
of memory cells, Which in turn makes it possible to permit 
one sense ampli?er to be laid out at each column. Addition 
ally, a Word line driver circuit Wddrv becomes ?at in layout 
as compared to previously prior knoWn ones. 

[0056] <Embodiment 3> 

[0057] FIGS. 4 and 5 shoW a SRAM cell layout MC2 in 
accordance With Embodiment 3. Symbols as used in FIGS. 
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4-5 are the same as those in FIG. 2. Memory cell MC2 of 
Embodiment 3 is similar to the memory cell MC of Embodi 
ment 1, With the exception that, as compared to Embodiment 
1, in Which the diffusion layer (LN1, LN2) is formed into a 
“IT”-like planar shape, Which resembles a Japanese battle 
dore plate called “hagoita,” the diffusion layer (LN3, LN4) 
of Embodiment 4 is of a rectangular shape, and the contacts 
(SC1, SC2) are replaced With contacts (SC3, SC4) in the ?rst 
layer serving as metal lead layers (M11, M12). 

[0058] To attain stability, memory cells are typically 
designed so that the gate Width of the N-channel MOS 
transistors (TN1, TN2) is one and a half times greater than 
that of the N-channel MOS transistors (TN3, TN4) HoW 
ever, in this case, the shape of the diffusion layers resembles 
a T-like planar shape, as shoWn in Embodiment 1, Which in 
turn requires extra techniques, including pattern correction 
procedures such as optical proximity effect correction (OPC) 
processes. Additionally, this Would result in the degradation 
of the balance betWeen transistors. In contrast, Embodiment 
3 is such that the diffusion layers (LN3, LN4) are designed 
to have a rectangular shape Whereby the micro-patterning 
required becomes easier While at the same time enabling an 
improvement in balance betWeen transistors. Note, hoWever, 
that the resultant gate Width ratio becomes as large as 1.0 
time, Which in turn requires that the so-called cell ratio be 
increased by making different drivabilities therebetWeen. 
This is attainable by letting the N-channel MOS transistors 
(TN3, TN4) be greater in oxide ?lm thickness than the 
N-channel MOS transistors (TN1, TN2), by increasing the 
gate length thereof, or by increasing the threshold value, or 
by loWering the impurity concentration of lightly-doped 
drain regions for relaxation of electric ?elds. 

[0059] In addition, Embodiment 3 is arranged to employ a 
contact SC3 and a ?rst layer serving as a metal lead layer 
M11 in place of the contact SC1 used in Embodiment 1 for 
connection betWeen the output of the inverter INVL and the 
input of the inverter INV2. With such an arrangement, any 
curved or bent contacts are no longer necessary, thereby 
avoiding the need for pattern correction (OPC) or the like. 

[0060] <Embodiment 4> 

[0061] FIGS. 6 and 7 shoW an SRAM cell layout MC3 in 
accordance With Embodiment 4. The symbols used in FIGS. 
6-7 are the same as those in FIG. 2. Memory cell MC3 of 
Embodiment 4 is similar to the memory cell MC2 of 
Embodiment 3, except that the polycrystalline silicon lead 
layers (FG5, FG6, FG7, FGS) are designed to have a 
rectangular planar shape. With this cell, any bent/folded 
portions are absent, thus removing the need for any addi 
tional pattern correction procedures including OPC pro 
cesses, Which in turn improves the balance betWeen transis 
tors. 

[0062] <Embodiment 5> 

[0063] FIGS. 8 and 9 shoW an SRAM cell layout MC4 in 
accordance With Embodiment 5. An explanation of the 
symbols used in FIGS. 8 and 9 is given at the loWer part of 
FIG. 8. Memory cell MC4 of Embodiment 5 is different in 
lead structure from the memory cell MC of Embodiment 1. 

[0064] Bit lines (BL3, BL4) and poWer supply line Vcc2 
are formed by the use of a second layer serving as. a metal 
lead layer. AWord line WDl and ground lines (VssS, Vss6) 
are formed using a third layer serving as a metal lead layer 










