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(57) ABSTRACT 

In a complete CMOSSRAM having a memory cell composed 
of six MISFETs formed over a substrate, a capacitor element 
having a stack structure is formed of a lower electrode cov 
ering the memory cell, an upper electrode, and a capacitor 
insulating film (dielectric film) interposed between the lower 
electrode and the upper electrode. One electrode (the lower 
electrode) of the capacitor element is connected to one stor 
age node of a flip-flop circuit, and the other electrode (the 
upper electrode) is connected to the other storage node. As a 
result, the storage node capacitance of the memory cell of the 
SRAM is increased to improve the soft error resistance. 
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FIG. A. 
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METHOD OF MANUFACTURING 
SEMCONDUCTOR INTEGRATED CIRCUIT 
DEVCE HAVING CAPACTOR ELEMENT 

0001. This application is a Divisional application of appli 
cation Ser. No. 12/559,274, filed Sep. 14, 2009, which is a 
Divisional application of application Ser. No. 1 1/926.321, 
filed Oct. 29, 2007, which is a Continuation application of 
application Ser. No. 11/172,931, filed Jul. 5, 2005, which is a 
Continuation application of application Ser. No. 10/756.305, 
filed Jan. 14, 2004, which is a Continuation application of 
application Ser. No. 10/270,193, filed Oct. 15, 2002, which is 
a Continuation application of Ser. No. 09/998,628, filed Dec. 
3, 2001, which is a Continuation application of Ser. No. 
09/835,419, filed Apr. 17, 2001, which is a Divisional appli 
cation of Ser. No. 09/434,385, filed Nov. 5, 1999, which is a 
Continuation application of Ser. No. 09/066,763, filed Apr. 
28, 1998, which is a Divisional application of Ser. No. 08/682, 
243, filed Jul. 17, 1996, the contents of which are incorpo 
rated herein by reference in their entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to a semiconductor 
integrated circuit device and a technique for manufacturing 
the same and, more particularly, to a technique which is 
effective when applied to a semiconductor integrated circuit 
device having an SRAM (Static Random Access Memory). 

BACKGROUND OF THE INVENTION 

0003. The CMOS SRAM, in which are combined a high 
resistance load type or complete CMOS (Complementary 
Metal-Oxide-Semiconductor) type memory cell and a periph 
eral circuit composed of a complementary MISFET (Metal 
Insulator-Semiconductor Field-Effect-Transistor) (CMOS 
FET), has been used for a cache memory of a computer or 
workstation of the prior art. 
0004. The memory cell of the CMOS SRAM is composed 
of a flip-flop circuit for storing information of 1 bit, and two 
transfer MISFETS. The flip-flop circuit of the high resistance 
load type is composed of a pair of driver MISFETs and a pair 
of resistance elements, whereas the flip-flop circuit of the 
complete CMOS type is composed of a pair of driver MIS 
FETs and a pair of load MISFETs. 
0005. In recent years, the SRAM of this kind has been 
required to miniaturize the memory cell size to increase the 
capacity and speed and to lower the operating Voltage to 
reduce the power consumption of the system. However, to 
meet the requirement, a problem that the resistance to soft 
error due to alpha rays (d-ray) must be solved. 
0006. The soft error due to alpha rays is a phenomenon that 
alpha rays (He nuclei) contained in cosmic rays or emitted 
from radioactive atoms contained in the resin materials of LSI 
packages, come into the memory cell to break the information 
retained in the Information storage section. 
0007 An alpha particle has an energy of 5 eV and pro 
duces an electron-hole pair when it is incident upon the sili 
con (Si) Substrate. When an alpha ray comes into a storage 
node at a “High' potential level, of the memory cell, the 
electron produced by the alpha-ray, flows to the storage nodes 
so that the hole flows to the substrate. As a result, the charge 
and potential of the storage node instantly decrease to invert 
the information of the memory cell with a certain probability. 
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0008. In the case of an SRAM, the increase in the storage 
node capacitance of the memory cell is effective in improving 
the aforementioned resistance to soft error due to alpha rays. 
0009 U.S. Pat. No. 5,483,083 discloses a TFT (Thin Film 
Transistor) complete CMOS SRAM in which the load MIS 
FETs are made of two-layered polycrystalline silicon film 
formed over the driver MISFET. In the SRAM, as disclosed, 
the gate electrode of one of the load MISFETs is partially 
extended to above the source or drain region of the other of the 
load MISFETs, and a capacitor element is formed of the gate 
electrode, the source or drain region and a insulating film 
interposed between the former two so that the storage node 
capacitance may be increased. 

SUMMARY OF THE INVENTION 

(0010 Thus, in the high resistance load SRAM and the TFT 
complete CMOS SRAM, countermeasures have been taken 
in the prior art to increase the storage node capacitance of the 
memory cell. 
0011. It has been considered that in the case of the so 
called bulk CMOS SRAM, out of the complete CMOS 
SRAM, in which all the six MISFETs consisting a memory 
cell are formed in the semiconductor Substrate, any counter 
measure to increase the storage node capacitance is unneces 
Sary. 
0012. The reason will be described in the following. A 
bulk CMOS SRAM having load MISFETs formed in a semi 
conductor Substrate has a high current driving ability and a 
large storage node capacitance because the area of the load 
MISFETs is relatively large. As a result, sufficient charge can 
be fed to the storage node even if the potential of the storage 
node is fluctuated by the incidence of a alpha ray. 
0013 However, we have found out the following fact. In 
the bulk CMOS SRAM, too, the current driving ability of the 
load MISFETs drops if the miniaturization of the memory 
cell size further advances. If the operation voltage further 
drops, the amount of charge stored in the storage node drops, 
so that the potential fluctuation of the storage node due to 
alpha rays cannot be Suppressed, deteriorating the soft error 
resistance. 
0014. An object of the present invention is to provide a 
technique capable of improving the soft error resistance of an 
SRAM adopting the bulk CMOS type. 
0015. Another object of the present invention is to provide 
a technique capable of promoting the miniaturization of the 
SRAM adopting the bulk CMOS type. 
0016. The foregoing and other objects and novel features 
of the present invention will become apparent from the fol 
lowing description to be made with reference to the accom 
panying drawings. 
0017. The representatives of the invention to be disclosed 
herein will be summarized in the following. 
0018. According to the semiconductor integrated circuit 
device of the present invention, in a complete CMOS SRAM 
in which the gate electrodes of a pair of driver MISFETs, a 
pair of load MISFETs and a pair of transfer MISFETs con 
stituting a memory cell are composed of a first conductive 
film formed over the principal face of a semiconductor sub 
strate, a capacitor element is composed of a second conduc 
tive film formed over the memory cell, an insulating film 
(dielectric film) formed over the second conductive film, and 
a third conductive film formed over the insulating film, the 
second conductive film and one of the storage nodes of the 
memory cell are electrically mutually connected, and the 
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third conductive film and the other storage node of the 
memory cell are electrically connected. 
0019. In the semiconductor integrated circuit device, the 
one electrode of the capacitor element and the one storage 
node are electrically connected to each other through one of a 
pair of metal wiring lines composed of a first metal film 
formed over the third conductive film, and the other electrode 
of the capacitor element and the other storage node are elec 
trically connected to each other through the other of the paired 
metal wiring lines. 
0020. In the semiconductor integrated circuit device of the 
present invention: the second conductive film constituting the 
one electrode of the capacitor element and the third conduc 
tive film constituting the other electrode of the capacitor 
element are individually composed of n-type polycrystalline 
silicon films; the one electrode of the capacitor element is 
electrically connected to the drain region of one of the paired 
driver MISFETs through a first contact hole and to one of the 
paired metal wiring lines through a second contact hole made 
above the first contact hole; and the other electrode of the 
capacitor element is electrically connected to the drain region 
of the other of the paired driver MISFETs through a third 
contact hole and to the other of the paired metal wiring lines 
through a fourth contact hole made above the third contact 
hole. 
0021. In the semiconductor integrated circuit device of the 
present invention: the second conductive film constituting the 
one electrode of the capacitor element and the third conduc 
tive film constituting the other electrode of the capacitor 
element are individually composed of n-type polycrystalline 
silicon films; the one electrode of the capacitor element is 
electrically connected to the one metal wiring line at the side 
wall of a fifth contact hole for connecting one of the paired 
metal wiring lines to the drain region of one of the paired 
driver MISFETs electrically; and the other electrode of the 
capacitor element is electrically connected to the other metal 
wiring line at the side wall of a sixth contact hole for connect 
ing the other of the paired metal wiring lines and the drain 
region of the other of the paired driver MISFETs electrically. 
0022. In the semiconductor integrated circuit device of the 
present invention: the second conductive film constituting the 
one electrode of the capacitor element and the third conduc 
tive film constituting the other electrode of the capacitor 
element are composed of an n-type polycrystalline silicon 
film and a p-type polycrystalline silicon film respectively; the 
one electrode composed of the n-type polycrystalline silicon 
film is electrically connected to the drain region of the one of 
the paired driver MISFETs through a seventh contact hole and 
to the one of the paired metal wiring lines through an eighth 
contact hole made above the seventh contact hole; and the 
other electrode composed of the p-type polycrystalline sili 
con film is electrically connected to the drain region of the 
other of the paired load MISFETs through a ninth contact hole 
and to the other of the paired metal wiring lines through a 
tenth contact hole made above the ninth contact hole. 
0023. In the semiconductor integrated circuit device of the 
present invention, a reference Voltage line for feeding a ref 
erence Voltage to the source regions of the paired driver 
MISFETs and a power voltage line for feeding a power volt 
age to the source regions of the paired load MISFETs are 
composed of the first metal film. 
0024. In the semiconductor integrated circuit device of the 
present invention: a pair of complementary data lines are 
composed of a second metal film formed over the first metal 
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film; one of the paired complementary data lines is electri 
cally connected to the source region of one of the paired 
transfer MISFETs through one of a pair of pad layers com 
posed of the first metal film; and the other of the paired 
complementary data lines is electrically connected to the 
source region of the other of the paired transfer MISFETs 
through the other of the paired pad layers. 
0025. In the semiconductor integrated circuit device of the 
present invention, the capacitor element having the second 
conductive film, an insulating film formed over the second 
conductive film and a third conductive film formed over the 
insulating film is formed in the peripheral circuit of the 
SRAM. 

0026. In the semiconductor integrated circuit device of the 
present invention, the MISFETs constituting the peripheral 
circuit of the SRAM and the metal wiring lines formed over 
the third conductive film are electrically connected through 
the pad layers composed of the second conductive film or the 
third conductive film. 
0027. A process for manufacturing a semiconductor inte 
grated circuit device of the present invention, comprises: 
(a) the step of forming the gate electrodes of the driver MIS 
FETs, the load MISFETs and the transfer MISFETs, of a first 
conductive film over the principal face of a semiconductor 
substrate; 
(b) the step of forming a pair of electrodes and a capacitor 
insulating film (dielectric film) of a capacitor element, of a 
second conductive film over the first conductive film, an 
insulating film over the second conductive-film, and a third 
conductive film over the insulating film; and 
(c) the step of forming a pair of metal wiring lines by pattern 
ing a first metal film, formed over the third conductive film, to 
connect one electrode of the capacitor element and one stor 
age node of the memory cell electrically through one of the 
paired metal wiring lines and to connect the other electrode of 
the capacitor element and the other storage node of the 
memory cell electrically through the other of the paired metal 
wiring lines. 
0028. A semiconductor integrated circuit device manufac 
turing process of the present invention, comprises: 
(a) the step of forming the paired driver MISFETs, the paired 
load MISFETs and the paired transfer MISFETs, and then 
making a first contact hole reaching the drain region of one of 
the paired driver MISFETs by etching a first insulating film 
formed over these MISFETs; 
(b) the step of forming one electrode of the capacitor element 
by patterning the second conductive film of an n-type poly 
crystalline silicon film, formed over the first dielectric film, to 
connect one electrode of the capacitor element and the drain 
region of the one of the driver MISFETs electrically through 
the first contact hole; 
(c) the step of forming the capacitor insulating film (dielectric 
film) over the one electrode of the capacitor element, and then 
making a second contact hole reaching the drain region of the 
other of the paired driver MISFETs and the gate electrode 
common to the one of the driver MISFETs and one of the 
paired load MISFETs by etching the capacitor insulating 
film; 
(d) the step of forming the other electrode of the capacitor 
element by patterning the third conductive film of an n-type 
polycrystalline silicon film, formed over the capacitor ele 
ment, to mutually connect the other electrode of the capacitor 
element, the drain region of the other of the driver MISFETs, 
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and the gate electrode common to the one of the driver MIS 
FETs and the one of the load MISFETs, electrically through 
the second contact hole; 
(e) the step of making a third contact hole reaching the one 
electrode of the capacitor element, a fourth contact hole 
reaching the other electrode of the capacitor element, a fifth 
contact hole reaching the drain region of the one of the driver 
MISFETs and the gate electrode common to the other of the 
paired load MISFETs and the other of the driver MISFETs, 
and a sixth contact hole reaching the drain region of the other 
of the load MISFETs; and 
(f) the step of forming, by patterning the first metal film 
formed over the interlayer insulating film: a first metal wiring 
line, one end of which is electrically connected through the 
third contact hole to one electrode of the capacitor element 
and the other end of which is electrically connected through 
the fifth contact hole to the drain region of the one of the driver 
MISFETs and the gate electrode common to the other of the 
load MISFETs and the other of the driver MISFETs; and a 
second metal wiring line, one end of which is electrically 
connected through the fourth contact hole to the other elec 
trode of the capacitor element and the other end of which is 
electrically connected through the sixth contact hole to the 
drain region of the other of the load MISFETs. 
0029. A semiconductor integrated circuit device manufac 
turing process of the present invention comprises: 
(a) the step of making a seventh contact hole reaching the 
source region of one of the paired transfer MISFETs and an 
eighth contact hole reaching the source region of the other of 
the paired transfer MISFETs; 
(b) the step of forming a first pad layer electrically connected 
to the source region of the one of the transfer MISFETs 
through the seventh contact hole, and a second pad layer 
electrically connected to the source region of the other of the 
transfer MISFETs through the eighth contact hole, by pat 
terning the first metal film; 
(c) the step of making a ninth contact hole reaching the first 
pad layer and a tenth contact hole reaching the second pad 
layer, by etching a second interlayer insulating film formed 
over the first metal film; and 
(d) the step of forming one of complementary data lines 
electrically connected to the first pad layer through the ninth 
contact hole and the other of the complementary data lines 
electrically connected to the second pad layer through the 
tenth contact hole, by etching a second metal film formed over 
the second interlayer insulating film. 
0030. A semiconductor integrated circuit device manufac 
turing process of the present invention comprises: 
(a) the step of forming, after all of the paired driver MISFETs, 
the paired load MISFETs and the paired transfer MISFETs 
have been formed, a first insulating film over all of the MIS 
FETs and then forming one electrode of the capacitor element 
by patterning the second conductive film of an n-type poly 
crystalline silicon film, formed over the first insulating film; 
(b) the step of forming the other electrode of the capacitor 
element, after the capacitor insulating film has been formed 
over the one electrode of the capacitor element, by patterning 
the third conductive film of an n-type polycrystalline-silicon 
film formed over the insulating film; 
(c) the step of making, by etching the first interlayer insulat 
ing film formed over the other electrode of the capacitor 
element: a first contact hole reaching the drain region of one 
of the paired driver MISFETs through one electrode of the 
capacitor element; a second contact hole reaching the drain 
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region of one of the paired load MISFETs and the gate elec 
trode connected the other of the paired load MISFETs and the 
other of the paired driver MISFETs; a third contact hole 
reaching the drain region of the other of the driver MISFETs 
and the gate electrode common to the one of the driver MIS 
FETs and the one of the load MISFETs through the other 
electrode of the capacitor element; and a fourth contact hole 
reaching the drain region of the other of the load MISFETs; 
and 
(d) the step of forming, by patterning the first metal film 
formed over the interlayer insulating film: a first metal wiring 
line, one end of which is electrically connected through the 
first contact hole to one electrode of the capacitor element and 
the drain region of the one of the driver MISFETs, and the 
other end of which is electrically connected through the sec 
ond contact hole to the drain region of the one of the load 
MISFETs and the gate electrode common to the other of the 
load MISFETs and the other of the driver MISFETs; and a 
second metal wiring line, one end of which is electrically 
connected through the third contact hole to the other electrode 
of the capacitor element, the drain region of the other of the 
driver MISFETs and the gate electrode common to the one of 
the load MISFETS and the one of the driver MISFETs, and 
the other end of which is electrically connected through the 
fourth contact hole to the drain region of the other of the load 
MISFETs. 
0031. A semiconductor integrated circuit device manufac 
turing process of the present invention comprises: 
(a) the step of forming the paired driver MISFETs, the paired 
load MISFETs and paired transfer MISFETs, and then mak 
ing a first contact hole reaching the drain region of the other 
of the paired load MISFETs by etching the first insulating film 
formed over all of the MISFETs; 
(b) the step of forming one electrode of the capacitor element 
by patterning the second conductive film composed of a 
p-type polycrystalline silicon film formed over the first insu 
lating film to connect one electrode of the capacitor element 
and the drain region of the other of the load MISFETs elec 
trically through the first contact hole; 
(c) the step of forming the insulating film over the one elec 
trode of the capacitor element, and making a second contact 
hole reaching the drain region of the one of the paired driver 
MISFETs, by etching the insulating film; 
(d) the step of forming the other electrode of the capacitor 
element by patterning the third conductive film of an n-type 
polycrystalline silicon film formed over the insulating film to 
connect the other electrode of the capacitor element and the 
drain region of the one of the driver MISFETs electrically 
through the second contact hole; 
(e) the step of making, by etching the first interlayer insulat 
ing film formed over the other electrode of the capacitor 
element: a third contact hole reaching the one electrode of the 
capacitor element; a fourth contact hole reaching the other 
electrode of the capacitor element; a fifth contact hole reach 
ing the drain region of the one of the driver MISFETs and the 
gate electrode common to the other of the load MISFETs and 
the other of the paired driver MISFETs; and a sixth contact 
hole reaching the drain region of the other of the driver MIS 
FETs, the one of the paired load MISFETs and the one of the 
driver MISFETs; and 
(f) the step of forming, by patterning the first metal film 
formed over the interlayer insulating film: a first metal wiring 
line one end of which is electrically connected through the 
fourth contact hole to the other electrode of the capacitor 
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element and the other end of which is electrically connected 
through the sixth contact hole to the drain region of the one of 
the load MISFETs and the gate electrode common to the other 
of the load MISFETs and the other of the driver MISFETs; 
and a second metal wiring line one end of which is electrically 
connected through the third contact hole to the one electrode 
of the capacitor element and the other end of which is elec 
trically connected through the sixth contact hole to the drain 
region of the other of the driver MISFETs and the gate elec 
trode common to the one of the load MISFETs and the one of 
the driver MISFETs. 
0032. A semiconductor integrated circuit device manufac 
turing process of the present invention comprises: the step of 
thinning, prior to the step of making contact holes reaching 
both the gate electrode common to the one of the paired driver 
MISFETs and the one of the paired load MISFETs and the 
gate electrode common to the other of the paired driver MIS 
FETs and the other of the paired load MISFETs by etching the 
first interlayer insulating film, a portion of the insulating film 
covering the individual ones of the gate electrodes. 
0033 According to the means described above, one of the 
electrodes of the capacitor element composed of the second 
conductive film, the third conductive film and the insulating 
film interposed between the two conductive films, is con 
nected to one storage node, and the other electrode is con 
nected to the other storage node, so that Sufficient charge is 
fed to the storage nodes through the capacitor element. As a 
result, even when the memory cell is miniaturized or when the 
operating Voltage is lowered, the potential fluctuation of the 
storage nodes due to alpha rays is suppressed to improve the 
soft error resistance of the memory cell. 
0034. By constructing a capacitor element of the periph 
eral circuit using the two-layered conductive film deposited 
on the semiconductor Substrate, according to the means 
described above, the area occupied by the elements can be 
made Smaller than that of the capacitor element using a dif 
fused layer (pnjunction) formed over the semiconductor Sub 
strate, so that the area of the peripheral circuit can be reduced 
to raise the degree of integration of the SRAM. 
0035. By connecting the semiconductor regions of the 
MISFETs and the wiring lines through the pad layers which 
are formed at the same step as that of the electrodes of the 
capacitor element, according to the means described above, 
the mask aligning margin at the time when the connection is 
made over the semi-conductor region by etching using a 
photoresist as the mask can be reduced to reduce the area of 
the MISFETs and thereby to raise the degree of integration of 
the SRAM. 
0036 By thinning a portion of the insulating film covering 
the gate electrodes prior to the step of making contact holes 
reaching the gate electrodes, according to the means 
described above, the gate electrodes can be exposed by etch 
ing in a short time, so that the remaining regions can be 
prevented from being over-etched to prevent the erosion of 
the field dielectric film. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0037 FIG. 1 is a top plan view showing (about nine) 
memory cells of an SRAM of one embodiment of the present 
invention; 
0038 FIGS. 2(a) to 2(e) are enlarged top plan views show 
ing a memory cell of the SRAM of the embodiment of the 
present invention; 
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0039 FIG. 3 is a section of an essential portion of a semi 
conductor substrate, taken along line A-A of FIG. 1 and FIG. 
2(a): 
0040 FIG. 4 is an equivalent circuit diagram of the 
memory cell of the SRAM of the present invention; 
0041 FIG. 5 is a section of an essential portion of the 
semiconductor Substrate and shows a first manufacturing pro 
cess of the memory cell of the SRAM of the present invention; 
0042 FIG. 6 is a top plan view of a semiconductor sub 
strate and shows the first manufacturing process of the 
memory cell of the present invention; 
0043 FIG. 7 is a section of an essential portion of the 
semiconductor Substrate and shows the first manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0044 FIG. 8 is a top plan view of the semiconductor 
Substrate and shows the first manufacturing process of the 
memory cell of the SRAM of the present invention; 
0045 FIG. 9 is a section of an essential portion of the 
semiconductor Substrate and shows the first manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0046 FIG. 10 is a section of an essential portion of the 
semiconductor Substrate and shows the first manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0047 FIG. 11 is a top plan view of the semiconductor 
Substrate and shows the first manufacturing process of the 
memory cell of the SRAM of the present invention: 
0048 FIG. 12 is a section of an essential portion of the 
semiconductor Substrate and shows the first manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0049 FIG. 13 is a top plan view of the semiconductor 
Substrate and shows the first manufacturing process of the 
memory cell of the SRAM of the present invention; 
0050 FIG. 14 is a section of an essential portion of the 
semiconductor Substrate and shows the first manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0051 FIG. 15 is a top plan view of the semiconductor 
Substrate and shows the first manufacturing process of the 
memory cell of the SRAM of the present invention; 
0.052 FIG. 16 is a section of an essential portion of the 
semiconductor Substrate and shows the first manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0053 FIG. 17 is a top plan view of the semiconductor 
Substrate and shows the first manufacturing process of the 
memory cell of the SRAM of the present invention; 
0054 FIG. 18 is a top plan view of the semiconductor 
Substrate and shows the first manufacturing process of the 
memory cell of the SRAM of the present invention; 
0055 FIG. 19 is a section of an essential portion of the 
semiconductor Substrate and shows the first manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0056 FIG. 20 is a top plan view of the semiconductor 
Substrate and shows the first manufacturing process of the 
memory cell of the SRAM of the present invention; 
0057 FIG. 21 is a section of an essential portion of the 
semiconductor Substrate and shows the first manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
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0058 FIG. 22 is a top plan view of the semiconductor 
Substrate and shows the first manufacturing process of the 
memory cell of the SRAM of the present invention; 
0059 FIG. 23 is a section of an essential portion of the 
semiconductor Substrate and shows a peripheral circuit of the 
SRAM of the present invention; 
0060 FIG. 24 is a section of an essential portion of the 
semiconductor Substrate and shows a second manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0061 FIG. 25 is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
0062 FIG. 26 is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
0063 FIG. 27 is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
0064 FIG. 28 is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
0065 FIG. 29 is a top plan view of the semiconductor 
Substrate and shows the second manufacturing process of the 
memory cell of the SRAM of the present invention: 
0066 FIG. 30 is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
0067 FIG. 31 is a top plan view of the semiconductor 
Substrate and shows the second manufacturing process of the 
memory cell of the SRAM of the present invention; 
0068 FIG. 32 is a top plan view of the semiconductor 
Substrate and shows the second manufacturing process of the 
memory cell of the SRAM of the present invention; 
0069 FIG. 33 is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
0070 FIG. 34 is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
(0071 FIG. 35 is a top plan view of the semiconductor 
Substrate and shows the second manufacturing process of the 
memory cell of the SRAM of the present invention; 
0072 FIG. 36 is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
0073 FIG. 37 is a top plan view of the semiconductor 
Substrate and shows the second manufacturing process of the 
memory cell of the SRAM of the present invention; 
0074 FIG.38(a) is a section of an essential portion of the 
semiconductor Substrate and shows the second manufactur 
ing process of the memory cell of the SRAM of the present 
invention; 
0075 FIG. 38(b) is a section of an essential portion of a 
one-chip microcomputer in which the memory cells of the 

Jan. 20, 2011 

SRAM of the present invention and the memory cells of a 
DRAM are mixedly provided; 
(0076 FIG. 39 is a section of an essential portion of the 
semiconductor Substrate and shows the peripheral circuit of 
the SRAM of the present invention; 
0077 FIG. 40 is a section of an essential portion of the 
semiconductor Substrate and shows a third manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0078 FIG. 41 is a section of an essential portion of the 
semiconductor Substrate and shows the third manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
007.9 FIG. 42 is a top plan view of the semiconductor 
Substrate and shows the third manufacturing process of the 
memory cell of the SRAM of the present invention; 
0080 FIG. 43 is a section of an essential portion of the 
semiconductor Substrate and shows the third manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
I0081 FIG. 44 is a top plan view of the semiconductor 
Substrate and shows the third manufacturing process of the 
memory cell of the SRAM of the present invention; 
I0082 FIG. 45 is a section of an essential portion of the 
semiconductor Substrate and shows the third manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
I0083 FIG. 46 is a top plan view of the semiconductor 
Substrate and shows the third manufacturing process of the 
memory cell of the SRAM of the present invention; 
I0084 FIG. 47 is a top plan view of the semiconductor 
Substrate and shows the third manufacturing process of the 
memory cell of the SRAM of the present invention; 
I0085 FIG. 48 is a section of an essential portion of the 
semiconductor Substrate and shows the third manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
I0086 FIG. 49 is a top plan view of the semiconductor 
Substrate and shows the third manufacturing process of the 
memory cell of the SRAM of the present invention; 
I0087 FIG. 50 is a section of an essential portion of the 
semiconductor Substrate and shows the third manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
I0088 FIG. 51 is a section of an essential portion of the 
semiconductor Substrate and shows the third manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
I0089 FIG. 52 is a top plan view of the semiconductor 
Substrate and shows the third manufacturing process of the 
memory cell of the SRAM of the present invention; 
(0090 FIG. 53 is a section of an essential portion of the 
semiconductor substrate and shows of the periphery circuit of 
the SRAM of the present invention; 
0091 FIG. 54 is a section of an essential portion of the 
semiconductor Substrate and shows a fourth manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0092 FIG. 55 is a section of an essential portion of the 
semiconductor Substrate and shows the fourth manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
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0093 FIG. 56 is a top plan view of the semiconductor 
Substrate and shows the fourth manufacturing process of the 
memory cell of the SRAM of the present invention; 
0094 FIG. 57 is a section of an essential portion of the 
semiconductor Substrate and shows the fourth manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0095 FIG. 58 is a top plan view of the semiconductor 
Substrate and shows the fourth manufacturing process of the 
memory cell of the SRAM of the present invention; 
0096 FIG. 59 is a top plan view of the semiconductor 
Substrate and shows the fourth manufacturing process of the 
memory cell of the SRAM of the present invention; 
0097 FIG. 60 is a section of an essential portion of the 
semiconductor Substrate and shows the fourth manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0098 FIG. 61 is a top plan view of the semiconductor 
Substrate and shows the fourth manufacturing process of the 
memory cell of the SRAM of the present invention; 
0099 FIG. 62 is a section of an essential portion of the 
semiconductor Substrate and shows the fourth manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0100 FIG. 63 is a section of an essential portion of the 
semiconductor Substrate and shows the fourth manufacturing 
process of the memory cell of the SRAM of the present 
invention; 
0101 FIG. 64 is a section of an essential portion of the 
semiconductor Substrate and shows the fourth manufacturing 
process of the memory cell of the SRAM of the present 
invention; and 
0102 FIG. 65 is a flow chart of the process of the one-chip 
microcomputer in which the SRAM of the present invention 
and the DRAM are mixedly provided. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0103) The present invention will be described in detail in 
the following in connection with its embodiments with refer 
ence to the accompanying drawings. Incidentally, throughout 
the drawings for explaining the embodiments, what have 
identical functions will be designated by identical reference 
symbols, and their repeated descriptions will be omitted. 

Embodiment 1 

0104 FIG. 4 is an equivalent circuit diagram of a memory 
cell of an SRAM of the present embodiment. As shown, this 
memory cell is constructed of a pair of driver MISFETs Qd 
and Qd, a pair of load MISFETs Qp and Qp and a pair of 
transfer MISFETs Qt and Qt, which are arranged at the 
intersections of a pair of complementary data lines (i.e., a data 
line DL and a data line?(bar) DL) and a word line WL. The 
driver MISFETs Qd and Qd, and the transfer MISFETs Qt 
and Qt are of n-channel type, whereas the load MISFETs 
Qp and Qp are of p-channel type. In other words, the 
memory cell is of complete CMOS type using the four 
n-channel MISFETs and the two p-channel MISFETs. 
0105. Of the six MISFETs constituting the aforemen 
tioned memory cell, the paired driver MISFETs Qd and Qd 
and the paired load MISFETs Qp and Qp constitute together 
a flip-flop circuit serving as an information storage unit for 
storing information of 1 bit. One (storage node A) of the 
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input/output terminals of the flip-flop circuit is connected to 
the source region of the transfer MISFET Qt, and the other 
input/output terminal (storage node B) is connected to the 
source region of the transfer MISFET Qt. 
0106. The drain region of the transfer MISFET Qt is 
connected to the data line DL whereas the drain region of the 
transfer MISFET Qt is connected to the data line/DL. On the 
other hand, one terminal (the source regions of the load MIS 
FETs Qp and Qp.) of the flip-flop circuit is connected to a 
power Supply Voltage of a first Voltage (Vcc), whereas the 
other terminal (the source regions of the driver MISFETs Qd 
and Qd2) is connected to a reference Voltage of a second 
voltage (Vss). The power supply voltage (Vcc) is 3 V, for 
example, whereas the reference voltage (Vss) is 0 V (GND), 
for example. The first Voltage and the second Voltage are in 
the relation, the first Voltage the second Voltage. 
0107 The SRAM of the present embodiment is character 
ized in that the memory cell is provided with a capacitor 
element C having a stack structure, as will be detailed in the 
following, one electrode of which is connected to one storage 
node (storage node A) of the flip-flop circuit and the other 
electrode of which is connected to the other storage node 
(storage node B). 
0108. Here will be described the specific construction of 
the memory cell with reference to FIG. 1 (a top plan view 
showing about nine memory cells), FIG.2(a)(an enlarged top 
plan view showing about one memory cell), and FIGS. 2(b) to 
2(e) and FIG.3 (sections taken along line A-A of FIG. 1 and 
FIG. 2(a)). Incidentally, FIG. 1 and FIG. 2(a) show only the 
conductive films constituting the memory cells and the con 
tact holes mutually connecting the conductive films, but not 
the insulating films for isolating the conductive films from 
each other. FIGS. 2(b) to 2(e) are enlarged top plan views of 
the conductive films of FIG. 2(a). 
0109. The six MISFETs constituting the memory cell are 
formed in the active region which is surrounded by a field 
insulating film 2 over the principal face of a semiconductor 
substrate 1 made of single crystal silicon. The driver MIS 
FETs Qd and Qd and the transfer MISFETs Qt and Qt of 
n-channel type are formed in the active region of a p-type well 
3, and the load MISFETs Qp and Qp of p-channel type are 
formed in the active region of an n-type well 4. A p-type 
buried layer 5 is formed in the semiconductor substrate 1 
below the p-type well, and an n-type buried layer 6 is formed 
in the semiconductor substrate 1 below the n-type well 4. 
I0110. The paired transfer MISFETs Qt and Qt com 
prises: an n-type semiconductor region 7 (source region and 
drain region) formed in the active region of the p-type well 3: 
a gate insulating film 8 composed of a silicon oxide film 
formed over the Surface of that active region; and a gate 
electrode 9 composed of a first-level layer n-type polycrys 
talline silicon film (a multilayer polycide film composed of a 
polycrystal-line silicon film and a refractory metal silicide 
film) formed over that gate insulating film. The gate elec 
trodes of the transfer MISFETs Qt and Qt, are formed inte 
grally with the word line WL. 
0111. The paired driver MISFETs Qd and Qd comprises: 
an n-type semiconductor region 10 (source region and drain 
region) formed in the active region of the p-type well 3; the 
gate insulating film 8 formed over the surface of that active 
region; and gate electrodes 11a and 11b made of a first level 
layer n-type polycrystalline silicon film (polycide film) 
formed over that gate insulating film 8. The drain region (the 
n-type semiconductor region 10) of the driver MISFET Qd is 
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formed in the active region similarly to the Source region (the 
n-type semiconductor region 7) of the transfer MISFET Qt, 
and the drain region (the n-type semiconductor region 10) of 
the driver MISFET Qd is formed in the active region simi 
larly to the source region (the n-type semiconductor region 7) 
of the transfer MISFET Qt. 
0112 The paired load MISFETs Qp and Qp comprises: 
a p-type semiconductor region 12 (Source region and drain 
region) formed in the active region of the n-type well 4; the 
gate insulating film formed over the Surface of that active 
region; and the gate electrodes 11a and 11b made of the first 
level layer n-type polycrystalline silicon film (polycide film) 
formed over that gate insulating film 8. The gate electrode 11a 
of the load MISFET Qp is formed integrally with the gate 
electrode 11a of the driver MISFET Qd, and the gate elec 
trode 11b of the load MISFET Qp, is formed integrally with 
the gate electrode 11b of the driver MISFET Qd (as shown in 
FIG. 2(b)). The driver MISFET Qd is provided in a first 
direction between the transfer MISFET Qt and the load MIS 
FET Qp. 
0113. Over the memory cell thus composed of the six 
MISFETs, there is formed through insulating films 14 and 15 
of a silicon oxide film a lower electrode 16 of a capacitor 
element C. This lower electrode 16 is composed of a second 
level layer n-type polycrystalline silicon film covering the 
memory cell widely. The lower electrode 16 is connected 
through a contact hole 17 to the drain region (the n-type 
semiconductor region 10 and the storage node A) of the driver 
MISFET Qd (as shown in FIG. 2(C)). 
0114. Over the lower electrode 16, there is formed through 
a capacitor insulating film 18 of a silicon oxide film an upper 
electrode 19 of the capacitor element C. This upper electrode 
19 is composed of a third-level layer n-type polycrystalline 
silicon film covering the memory cell widely. The upper 
electrode 19 is connected through a contact hole 20 to the gate 
electrode 11a common to the driver MISFET Qd and the 
load MISFET Qp and to the drain region (the n-type semi 
conductor region 10 and the storage node B) of the driver 
MISFET Qd (as shown in FIG. 2(d)). Incidentally, the 
capacitor insulating film 18 should not be limited to the sili 
con nitride film but may be composed of a multilayer film of 
a silicon nitride film and a silicon oxide film. 

0115 Thus, in the SRAM of the present embodiment, the 
capacitor element Chaving a stack structure is constructed of 
the lower electrode 16 and the upper electrode 19 covering the 
memory cell widely and the capacitor element insulating film 
18 sandwiched between those electrodes, and one electrode 
(the lower electrode 16) of the capacitor element C is con 
nected to one storage node A of the flip-flop circuit whereas 
the other electrode (the upper electrode 19) is connected to the 
other storage node B. Specifically, the lower electrode 16 and 
the upper electrode 19 are so formed as to cover the memory 
cell widely and as to extend over the word line 9 (WL) to the 
region between the driver MISFETs Qd, and Qd, and the load 
MISFETs Qp and Qp. As a result, the capacitance of the 
capacitor element C can be increased. 
0116. Thanks to this construction, the storage nodes A and 
B can be fed with sufficient charge through the capacitor 
element C so that the potential fluctuations of the storage 
nodes A and B due to alpha rays can be Suppressed to improve 
the soft error resistance of the memory cell even if the 
memory cell is miniaturized or even if the operating Voltage is 
dropped. 
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0117. Over the capacitor element C, there are formed 
through a first-level layer interlayer insulating film 21 of a 
BPSG (Boro Phospho Silicate Glass) film a pair of local 
wiring lines L and L, a power Voltage line 22A, a reference 
voltage line 22B and a pair of pad layers 22C, which are 
composed of a first-level layer aluminum (Al) alloy film (as 
shown in FIG. 2(e)). 
I0118. One end portion of one (L.) of the paired local 
wiring lines L and L is connected through a contact hole 23 
to the upper electrode 19 of the capacitor element C and 
further through the contact hole 20 to the drain region (the 
n-type semiconductor region 10) of the driver MISFET Qd 
and the gate electrode 11a common to the driver MISFET 
Qd and the load MISFET Qp. The other end portion of the 
local wiring line L is connected through a contact hole 24 to 
the drain region (the p-type semiconductor region 12) of the 
load MISFET Qp. In other words, the drain region (the 
n-type semiconductor region 10 and the storage node B) of 
the driver MISFET Qd, the drain region (the p-type semi 
conductor region 12) of the load MISFET Qp, and the gate 
electrode 11a common to the driver MISFET Qd and the 
load MISFET Qp are connected to each other through the 
local wiring line L and the upper electrode 19. 
0119. On the other hand, one end portion of the other local 
wiring line L is connected through a contact hole 25 to the 
drain region (the p-type semiconductor region 12) Of the load 
MISFET Qp and the gate electrode 11b common to the driver 
MISFET Qd, and the load MISFET Qp. The other end por 
tion of the local wiring line L is connected through a contact 
hole 26 to the lower electrode 16 of the capacitor element C 
and further through the contact hole 17 to the drain region (the 
n-type semiconductor region 10) of the driver MISFET Qd. 
In other words, the drain region (the n-type semiconductor 
region 10 and the storage node A) of the driver MISFET Qd, 
the drain region (the p-type semiconductor region 12) of the 
load MISFET Qp and the gate electrode 11b common to the 
driver MISFET Qd, and the load MISFET Qp, are connected 
to each other through the local wiring line L and the lower 
electrode 16. In short, the local wiring lines L and La extend 
in the first direction to electrically connect the drain region of 
the driver MISFET Qd and the drain region of the load MIS 
FET Qp. 
0.120. Of the power voltage line 22A, the reference voltage 
line 22B and the paired pad layers 22C belonging to the same 
layer as that of the local wiring lines L and L, the power 
voltage line 22A is connected through a contact hole 27 to the 
Source regions (the p-type semiconductor region 12) of the 
load MISFETs Qp and Qp to supply these source regions 
(the p-type semiconductor region 12) to the power Voltage 
(Vcc). The reference voltage line 22B is connected through a 
contact hole 28 to the Source regions (the n-type semiconduc 
tor region 10) of the driver MISFETs Qd and Qd to supply 
these source regions (the n-type semiconductor region 10) 
with the reference voltage (Vss). Moreover, one of the paired 
pad layers 22C is connected through a contact hole 29 to the 
drain region (the n-type semiconductor region 7) of the trans 
fer MISFET Qt, whereas the other is connected through the 
contact hole 29 to the drain region (the n-type semiconductor 
region 7) of the transfer MISFET Qt. The power voltage line 
22A and the reference Voltage line 22B extend in a second 
direction perpendicular to the first direction to supply the 
power Supply Voltage (Vcc) and the reference Voltage (VSS) to 
the memory cells arranged in the second direction. 
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0121 Over the local wiring lines L and L the power 
voltage line 22A, the reference voltage line 22B and the pad 
layers 22C, there are formed through the second-level layer 
interlayer insulating film 31 of a silicon oxide film a pair of 
complementary data lines (the data line DL and the data line 
/DL) made of the second-level Al alloy film. The data line DL 
is connected through a contact hole 32 to the pad layers 22C 
and further through the contact hole 29 to the drain region (the 
n-type semiconductor region 7) of the transfer MISFET Qt. 
On the other hand, the data line/DL is connected through the 
contact hole 32 to the pad layers 22C and further through the 
contact hole 29 to the drain region (the n-type semiconductor 
region 7) of the transfer MISFET Qt, (as shown in FIG.2(a)). 
0122 Here will be described a process for manufacturing 
the memory cells of the SRAM of the present embodiment 
thus constructed. Of the individual Figures (i.e., FIGS. 5 to 
22) showing the memory cell manufacturing process, sec 
tions are taken along lines A-A of FIGS. 1 and 2. In the top 
plan views, only the conductive films and the contact holes 
are shown but the insulating films are not shown. 
(0123 <Step of Forming Element Isolation-Welld 
0.124 First of all, the element isolating field insulating film 
2 having a thickness of about 400 nm is formed over the 
principal face of the semiconductor substrate 1 made of 
p-type single crystal silicon, as shown in FIG. 5, by a well 
known LOCOS method using a silicon nitride film as the 
thermal oxidation mask. Next, the p-type buried layer 5 and 
the n-type buried layer 6 are formed in the semiconductor 
Substrate 1 by anion implantation method using a photoresist 
as the mask. After this, the p-type well 3 is formed over the 
p-type buried layer 5, and the n-type well 4 is formed over the 
n-type buried layer 6. Next, the surfaces of the active regions 
of the p-type well 3 and the n-type well 4 are thermally 
oxidized to form the gate insulating film 8. FIG. 6 shows a top 
plan pattern (for about nine memory cells) of the active 
regions (AR) of the p-type well 3 and the n-type well 4. 
Incidentally, in FIG. 6, the p-type well 3 and the n-type well 
4 are indicated by broken lines and single-dotted lines for 
easy understanding of their locations. 
0125 <Step of Forming First-Level Layer Gate> 
0126. Next, as shown in FIG. 7, there are formed: the gate 
electrode 9 (the word line WL) of the transfer MISFETs Qt 
and Qt, the gate electrode 11a which is common to the load 
MISFET Qp and the driver MISFET Qd; and the gate elec 
trode 11b which is common to the load MISFET Qp and the 
driver MISFET Qd. The gate electrode 9 (or the word line 
WL) and the gate electrodes 11a and 11b are formed by 
depositing an n-type polycrystalline silicon film (polycide 
film) having a thickness of about 100 nm over the semicon 
ductor substrate 1 by a CVD (Chemical Vapor Deposition) 
method, by depositing the silicon oxide film 14 having a 
thickness of about 120 nm thereover by a CVD method, and 
by patterning the silicon oxide film 14 and the n-type poly 
crystalline silicon film (polycide film) by a etching method 
using a photoresist as the mask. FIG. 8 shows a top plan 
pattern (for about nine memory cells) of the gate electrode 9 
(the word line WL) and the gate electrodes 11a and 11b. 
0127 <Step of Forming Diffused Layer> 
0128. Next, as shown in FIG. 9, side wall spacers 13 are 
formed on the side walls of the gate electrode 9 (the word line 
WL) and the gate electrodes 11a and 11b by patterning, by 
RIE (Reactive Ion Etching), the silicon oxide film deposited 
over the semiconductor substrate 1 by a CVD method. Next, 
by an ion implantation method using a photoresist as the 
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mask, the p-type well 3 is doped with phosphor (P) or arsenic 
(AS) to form the n-type semiconductor region 7 (the Source 
and drain regions of the transfer MISFETs Qt and Qt) and 
the n-type semiconductor region 10 (the source and drain 
regions of the driver MISFETs Qd and Qd), and the n-type 
well 4 is doped with boron (B) to form the p-type semicon 
ductor region 12 (the source and drain regions of the load 
MISFETs Qp and Qp.). Incidentally, the source regions and 
the drain regions of those MISFETs may have an LDD 
(Lightly Doped Drain) structure which is composed of a 
heavily doped semiconductor region and a lightly doped 
semiconductor region. 
I0129 <Step of Forming Contact Holes for Second-Level 
Layer Gates 
0.130. Next, as shown in FIG. 10, the silicon oxide film 15 
having a thickness of about 50 nm is deposited over the 
semiconductor substrate 1 by a CVD method, and this silicon 
oxide film 15 and the underlying insulating film (the insulat 
ing film formed in the same layer as that of the gate insulating 
film 9) are etched by using a photoresist as the mask to form 
the contact holes 17 reaching the drain region (the n-type 
semiconductor region 10) of the driver MISFET Qd, as 
shown in FIG. 11. 
I0131 <Step of Forming Second-Level Layer Gates 
0.132. Next, as shown in FIGS. 12 and 13, an n-type poly 
crystalline silicon film having a thickness of about 50 nm is 
deposited on the semiconductor Substrate 1 and is patterned 
by an etching method using a photoresist as the mask to form 
the lower electrode 16 of the capacitor element C. This lower 
electrode 16 is connected through the contact hole 17 to the 
drain region (the n-type semiconductor region 10 and the 
storage node A) of the driver MISFET Qd. 
0.133 <Step of Forming Capacitor Insulating Film and 
Step of Forming Contact Holes for Third-Level Layer Gates 
I0134) Next, as shown in FIGS. 14 and 15, the capacitor 
element insulating film 18 of a silicon nitride film having a 
thickness of about 15 nm is deposited over the semiconductor 
substrate 1 by a CVD method and is etched together with the 
underlying silicon oxide films 15 and 14 and insulating film 
(in the same layer as that of the gate insulating film 9) by using 
a photoresist as the mask to form the contact hole 20 reaching 
the gate electrode 11a common to the load MISFET Qp and 
the driver MISFET Qd and the drain region (the n-type 
semiconductor region 10) of the driver MISFET Qd. 
I0135) <Step of Forming Third-Level Layer Gate> 
0.136 Next, as shown in FIGS. 16 and 17, the n-type poly 
crystalline silicon film having a thickness of about 50 nm is 
deposited on the semiconductor Substrate 1 and is patterned 
by an etching method using a photoresist as the mask to form 
the upper electrode 19 of the capacitor element C. This upper 
electrode 19 is connected through the contact hole 20 to the 
gate electrode 11a common to the load MISFET Qp and the 
driver MISFET Qd and the drain region (the n-type semi 
conductor region 10 and the storage node B) of the driver 
MISFET Qd. The region indicated by the gray patterns of 
FIG. 18 are the ones (where the capacitor element C of the 
embodiment is to be formed) where the lower electrodes 16 
and the upper electrodes 19 overlap with each other. 
I0137 <Step of Forming Contact Holes for First-Level 
Layer Wiring Lined 
I0138 Next, as shown in FIGS. 19 and 20, the interlayer 
insulating film 21 of a BPSG film having a thickness of about 
500 nm is deposited on the semiconductor substrate 1 by a 
CVD method, and the surface of the insulating film 21 is 
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flattened by reflow. After this, the interlayer insulating film 21 
and the underlying capacitor element insulating film 18, sili 
con oxide films 15 and 14 and insulating film (in the same 
layer as that of the gate insulating film 9) are etched by using 
a photoresistas the mask to make the contact hole 24 reaching 
the drain region (or the p-type semiconductor region 12) of 
the load MISFET Qp, the contact hole 24 reaching the gate 
electrode 11b common to the load MISFET Qp and the 
driver MISFET Qd, and the drain region (the p-type semi 
conductor region 12) of the load MISFET Qp, the contact 
hole 26 reaching the lower electrode 16 of the capacitor 
element C, the contact hole 27 reaching the source regions 
(the p-type semiconductor region 12) of the load MISFETs 
Qp and Qp, the contact hole 28 reaching the source region 
(the n-type semiconductor region 10) of the driver MISFETs 
Qd and Qd2, and the contact hole reaching the source regions 
(the n-type semiconductor region 7) of the transfer MISFETs 
Qt and Qt. 
0139 <Step of Forming First-Level Layer Wiring Line> 
0140 Next, as shown in FIGS. 21 and 22, an Al alloy film 
having a thickness of about 300 nm is deposited on the inter 
layer insulating film 21 by sputtering and is patterned by 
etching using a photoresist as the mask to form the local 
wiring lines L and L, the power Voltage line 22A, the ref 
erence voltage line 22B and the pad layers 22C. 
0141 Next, the interlayer insulating film 31 of a silicon 
oxide film having a thickness of about 500 nm is deposited by 
a CVD method, and the contact holes 32 are made in the 
interlayer insulating film 31 by etching using a photoresistas 
the mask. After this, an Al alloy film is deposited on the 
interlayer insulating film 31 by sputtering and is patterned by 
etching using a photoresist as the mask to form the data lines 
DL and/DL to complete the memory cells, as shown in FIGS. 
1 to 3. 

0142 FIG.23 is a section showing a portion of a peripheral 
circuit of the SRAM of the present embodiment. This periph 
eral circuit is, e.g., an input/output protective circuit which is 
equipped with a capacitor element Chaving Substantially the 
same structure as the capacitor element C of the aforemen 
tioned memory cell. The lower electrode of the capacitor 
element C is composed of a second-level layer n-type poly 
crystalline silicon film at the same step as that of forming the 
lower electrode 16 of the capacitor element C of the memory 
cell. The capacitor insulating film 18 is composed of a silicon 
nitride film at the same step as that of forming the capacitor 
insulating film 18 of the capacitor element C of the memory 
cell. The upper electrode 19 is composed of the third-level 
layer n-type polycrystalline silicon film at the same step as 
that of forming the upper electrode 19 of the capacitor ele 
ment C of the memory cell. 
0143. The upper electrode 19 of this capacitor element C is 
connected to an n-type semiconductor region33 of an n-chan 
nel MISFET Qn constituting a part of the input/output pro 
tective circuit, and further to an overlying wiring line 22D 
through a contact hole 35 formed in the interlayer insulating 
film 21. The wiring line 22D is composed of an Al alloy film 
which is formed in the same layer as that of the local wiring 
lines L and L, the power Voltage line 22A, the reference 
voltage line 22B and pad layer 22C of the memory cell. The 
lower electrode 16 of the capacitor element C is connected to 
the wiring line 22D through a contact hole 36 made in the 
interlayer insulating film 21, and to a p-type semiconductor 
region 34 formed in the principal face of the n-type well 4 
through the wiring line 22D. The lower electrode 16 is com 
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posed of an n-type polycrystalline silicon film, so that it is 
connected indirectly to the p-type semiconductor region 34 
through the wiring line 22D. 
0144. Thus, in the present embodiment, the capacitor ele 
ment C of the peripheral circuit is composed of the two 
layered polycrystalline silicon film which is deposited on the 
semiconductor Substrate 1. As a result, the area occupied by 
the elements can be made Smaller than that of the capacitor 
element which is composed of the diffused region (pnjunc 
tion) formed in the semiconductor Substrate, so that the area 
for the peripheral circuit can be reduced to raise the degree of 
integration of the SRAM. Moreover, this capacitor element C 
has a feature that its capacitance can be arbitrarily controlled 
compared to capacitor elements using diffused layer (pnjunc 
tion). 
0145 Another n-type semiconductor region 33 of the 
n-channel type MISFET Qn is connected to the wiring line 
22D through a pad layer 38 which is composed of the same 
third-level layer n-type polycrystalline silicon film as that of 
the upper electrode 19 of the capacitor element C. The pad 
layer 38 is formed in the same step as that of the upper 
electrode 19 of the capacitor element C. Since the n-type 
semiconductor region 33 and the wiring line 22D are con 
nected through the pad layer 38, the mask alignment margin 
at the time of making a contact hole 37 over the n-type 
semiconductor region33 by etching using a photoresist as the 
mask can be reduced to reduce the area of the n-channel type 
MISFET Qn and thereby to raise the degree of integration of 
the SRAM. Incidentally, the pad layer 37 may be composed of 
the second-level layer n-type polycrystalline silicon film 
which is formed in the same layer as that of the lower elec 
trode 16 of the capacitor element C. 

Embodiment 2 

0146 A process for manufacturing the memory cells of 
the SRAM of the present embodiment will be described with 
reference to FIGS. 24 to 38. Incidentally, of the individual. 
Figures showing the memory cell manufacturing process, the 
top plan views show only the conductive films and the contact 
holes but not the insulating films. 
0147 <Step of Forming Element Isolation-Well and Step 
of Forming First-Level Layer Gated 
0.148 First of all, as shown in FIG. 24, there are formed on 
the principal faces of the active regions of the p-type well 3 
and the n-type well 4: the gate electrode 9 (the word line WL) 
of the transfer MISFETs Qt ant Qt; the gate electrode 11a 
common to the load MISFET Qp, and the driver MISFET 
Qd; and the gate electrode 11b common to the load MISFET 
Qp and the driver MISFET Qd. The steps up to this are 
identical to those of the foregoing Embodiment 1. 
0149 Next, in the present embodiment, the silicon oxide 
film 14 over the gate electrodes 11a and 11b is partially etched 
and thinned by using a photoresist as the mask. The portions 
thus tinned are the regions where contact holes 43 and 44 for 
connecting the local wiring lines L and L and the gate 
electrodes 11a and 11b are to be made in a later step. 
0150. There are two methods for reducing the thickness of 
the silicon oxide film 14 partially. By one (first) method, the 
silicon oxide film 14 and the polycrystalline silicon film are 
patterned to form the gate electrode 9 (or the word line WL) 
and the gate electrodes 11a and 11b by using a first photore 
sist as the mask; and thereafter the silicon oxide film 14 is 
partially etched by using a second photoresist as the mask. By 
the other (second) method, the silicon oxide film 14 is depos 
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ited on the first-level layer polycrystalline silicon film and is 
then partially edged by using a first photoresist as the mask: 
next, the silicon oxide film 14 and the polycrystalline silicon 
film are patterned to form the gate electrode 9 (the word line 
WL) and the gate electrodes 11a and 11b by using a second 
photoresist as the mask. 
0151. By the first method, when the silicon oxide film 14 is 
partially etched, after the gate electrodes have been formed, 
by using the second photoresistas the mask, this mask may be 
misaligned and thereby the field insulating film 2 at the end 
portions of the gate electrodes may be eroded if the portions 
to be thinned come to the field insulating film 2 at the gate 
electrode end portions. By the second method, on the other 
hand, this trouble is avoided because the lower polycrystal 
line silicon film acts as the etching stopper even if the mask 
for etching the silicon oxide film 14 partially is misaligned. 
0152. When the first method is adopted, a material such as 
silicon nitride having an etching rate different from that of the 
field insulating film 2 is deposited on the first-level layer 
polycrystalline silicon film and is patterned together with the 
polycrystalline silicon film to form the gate electrodes by 
using the first photoresist as the mask. After this, the silicon 
nitride film is partially etched by using the second photoresist 
as the mask so that the field insulating film 2 can be prevented 
from being eroded. Alternatively, the erosion of the field 
insulating film 2 of the gate electrode end portions can also be 
prevented by partially etching the insulating film over the gate 
electrode, after the side wall spacer (13) has been formed on 
the side wall of the gate electrodes. 
0153 <Step of Forming Diffused Layer> 
0154 Next, as shown in FIG. 26, the side wall spacers 13 
are formed on the side walls of the gate electrode 9 (the word 
line WL) and the gate electrodes 11a and 11b. After this, by 
ion implantation using a photoresist as the mask, the n-type 
semiconductor region 7 (the Source and drain regions of the 
MISFETs Qt and Qt) and the n-type semiconductor region 
10 (the source and drain regions of the driver MISFETs Qd 
and Qd) are formed in the p-type well 3, and the p-type 
semiconductor region 12 (the source and drain regions of the 
load MISFETs Qp and Qp.) is formed in the n-type well 4. 
(O155 <Step of Forming Second Level Layer of Gate Elec 
trode> 
0156 Next, as shown in FIG. 27, the silicon nitride film 40 

is deposited on the semiconductor substrate 1 by a CVD 
method. After this, the n-type polycrystal-line silicon film, 
deposited by the CVD method, is patterned to form the lower 
electrode 41 of the capacitor element C, as shown in FIGS. 28 
and 29. In the foregoing Embodiment 1, prior to the step of 
forming the lower electrode 41, there is made the contact hole 
(17) which reaches the drain region (the n-type semiconduc 
tor region 10) of the driver MISFET Qd. In the present 
embodiment, however, this step (the step of forming the con 
tract holes for the second-level layer gate) is omitted. 
0157 <Step of Forming Capacitor Insulating Film and 
Step of forming Third-Level Layer Gates 
0158 Next, as shown in FIGS. 30 and 31, the capacitor 
insulating film 18 of a silicon nitride film is deposited by a 
CVD method, and an n-type polycrystalline silicon film, 
deposited by the CVD method, is subsequently patterned to 
form the upper electrode 42 of the capacitor element C. Spe 
cifically, in the foregoing Embodiment 1, immediately after 
the deposition of the capacitor insulating film 18, there are 
made the contact holes (20) which reach the gate electrode 
11a common to the load MISFET Qp and the driver MISFET 

Jan. 20, 2011 

Qd and the drain region (the n-type semiconductor region 
10) of the driver MISFET Qd. In the present embodiment, on 
the other hand, this step (the step of forming the contact holes 
for the third-level layer gate) is omitted, and the deposition of 
the polycrystalline silicon film for the upper electrode 42 is 
executed continuously after the deposition of the capacitor 
element insulating film 18. The regions indicated by the gray 
patterns of FIG.32 are the ones (where the capacitor element 
C of the embodiment is to be formed) where the lower elec 
trodes 41 and the upper electrodes 42 overlap with each other. 
0159) <Step of Forming Contact Holes for First-Level 
Layer Wiring Lined 
(0160 Next, as shown in FIGS. 33 to 35, the interlayer 
insulating film 21 of a BPSG film is deposited by a CVD 
method, and its surface is flattened by reflow. After this, the 
interlayer insulating film 21 is etched by using a photoresist 
by the mask. At this time, only the interlayer insulating film 
21 is etched (FIG. 33) by using either the capacitor insulating 
film 18 (silicon nitride film) below the interlayer insulating 
film 21 or the upper electrode 42 (polycrystalline silicon film) 
as the etching stopper. 
0.161 Next, either the capacitor element insulating film 18 
below the interlayer insulating film 21 or the upper electrode 
42, the underlying lower electrode 41, the silicon nitride film 
40, the silicon oxide film 14 and the insulating film (in the 
same layer as that of the gate insulating film 9) are etched to 
make: the contact hole 27 reaching the source region (the 
p-type semiconductor region 12) of the load MISFETs Qp. 
and Qp, the contact hole 28 reaching the source region (the 
n-type semiconductor region 10) of the driver MISFETs Qd 
and Qd; the contact hole 29 reaching the source region (the 
n-type semiconductor region 7) of the transfer MISFETs Qt 
and Qt, the contact hole 43 reaching the gate electrode 11a 
common to the load MISFET Qp, and the driver MISFET 
Qd and the drain region (the n-type semiconductor region 
10) of the driver MISFET Qd; the contact hole 44 reaching 
the gate electrode 11b common to the load MISFET Qp and 
the driver MISFET Qd, and the drain region (or the p-type 
semiconductor region12) of the load MISFET Qp; a contact 
hole 45 reaching the drain region (the n-type semiconductor 
region 10) of the driver MISFET Qd; and a contact hole 46 
reaching the drain region (the p-type semiconductor region 
12) of the load MISFET Qp. 
0162 The contact hole 43 extends through a portion of the 
upper electrode 42 and reaches the gate electrode 11a and the 
drain region (the n-type semiconductor region 10), so that the 
upper electrode 42 is partially exposed from the side wall of 
the contact hole 43, as shown in FIG.34. As shown at portion 
(A) in FIG. 34, on the other hand, the contact hole 45 extends 
through a portion of the lower electrode 41 and reaches the 
drain region (the n-type semiconductor region 10), so that the 
lower electrode 41 is partially exposed from the side wall of 
the contact hole 45. The portion (A) of FIG. 34 shows a 
section of the portion of the contact hole 45. 
0163. By the etching treatment after the step shown in 
FIG. 33, the gate electrode 11a is partially exposed from the 
bottom of the contact hole 43, and the gate electrode 11b is 
partially exposed from the bottom of the contact hole 44. The 
silicon oxide film 14 over the gate electrodes 11a and 1b of 
this region are thinned in advance, as described hereinbefore, 
the gate electrodes 11a and 11b can be exposed by the etching 
treatment performed for a short time. If the silicon oxide film 
14 at the bottoms of the contact holes 43 and 44 are not 
thinned, the siliconoxide film has to be etched for a longtime. 
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As a result, when the resist mask is misaligned and hence the 
contact holes 43 and 44 overlap with the field insulating film 
2, this field insulating film 2 may be over-etched and eroded 
at the end portions of the gate electrodes 11a and 11b. 
0164 <Step of Forming First-Level Layer Wiring Lined 
(0165 Next, as shown in FIGS.36 and 37, the Al alloy film, 
deposited on the interlayer insulating film 21 by Sputtering, is 
patterned to form the local wiring lines L and L2, the power 
voltage line 22A, the reference voltage line 22B and the pad 
layers 22C. 
0166 As a result, one end portion of one local wiring line 
L is connected at the side wall of the contact hole 43 to the 
upper electrode 42 of the capacitor element C, and further at 
the bottom of the contact hole 43 to the drain region (the 
n-type semiconductor region 10) of the driver MISFET Qd 
and the gate electrode 11a common to the driver MISFET 
Qd and the load MISFET Qp. The other end portion of the 
local wiring line L is connected through the contact hole 46 
to the drain region (the p-type semiconductor region 12) of 
the load MISFET Qp. In short, the drain region (the n-type 
semiconductor region 10 and the storage node B) of the driver 
MISFET Qd, the drain region (the p-type semiconductor 
region 12) of the load MISFET and the gate electrode 11a 
common to the driver MISFET Qd and the load MISFET 
Qp are connected to each other through the local wiring line 
Land the upper electrode 42. 
0167 One end portion of the other local wiring line L is 
connected at the side wall of the contact hole 45 to the lower 
electrode 41 of the capacitor element C, and further at the 
bottom of the contact hole 45 to the drain region (the n-type 
semiconductor region 10) of the driver MISFET Qd. The 
other end portion of the local wiring line L is connected 
through the contact hole 44 to the drain region (the p-type 
semiconductor region 12) of the load MISFET Qp and the 
gate electrode 11b common to the driver MISFET Qd and the 
load MISFET Qp. In short, the drain region (the n-type 
semiconductor region 10 and the storage node A) of the driver 
MISFET Qd, the drain region (the p-type semiconductor 
region 12) of the load MISFET Qp and the gate electrode 11b 
common to the driver MISFET Qd, and the load MISFET 
Qp are connected to each other through the local wiring line 
L and the lower electrode 41. Incidentally, the portion (A) of 
FIG. 36 is a section of the portion of the contact hole 45. 
0168 The power voltage line 22A is connected through 
the contact hole 27 to the source regions (the p-type semicon 
ductor region 12) of the load MISFETs Qp and Qp, and the 
reference voltage line 22B is connected through the contact 
hole 28 to the Source regions (the n-type semiconductor 
region 10) of the driver MISFETs Qd and Qd. Moreover, 
one of the paired pad layers 2C is connected through the 
contact hole 29 to the drain region (the n-type semiconductor 
region 7) of the transfer MISFET Qt, and the other is con 
nected through the contact hole 29 to the drain region (the 
n-type semiconductor region 7) of the transfer MISFET Qt. 
0169. After this, the contact hole 32 is made in the inter 
layer insulating film 31 which is composed of the silicon 
oxide film deposited by a CVD method, as shown in FIG. 
38(a). After this, the Al alloy film, deposited on the interlayer 
insulating film 31 by Sputtering, is patterned to form the data 
lines DL and FDL and to connect the data lines DL and FDL 
and the pad layers 22C through the contact hole 32. 
0170 Thus, in the manufacture method of the present 
embodiment, there are omitted from Embodiment 1: the step 
(the step of making the contact holes for second-level layer 
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gate) of making the contact holes reaching the drain region 
(the n-type semiconductor region 10) of the driver MISFET 
Qd prior to the step of forming the lower electrode 41 of the 
capacitor element C.; and the step (the step of making the 
contact holes for the second-level layer gate) of making the 
contact holes reaching the gate electrode 11a common to the 
load MISFET Qp and the driver MISFET Qd and the drain 
region (the n-type semiconductor region 10) of the driver 
MISFET Qd prior to the step of forming the upper electrode 
42 after the deposition of the capacitor insulating film 18. As 
a result, the two etching steps using the photoresists as the 
masks can be eliminated to shorten the memory cell manu 
facturing process accordingly. 
0171 Incidentally, it is also possible to omit either of the 
aforementioned two contact hole making steps. If the contact 
hole 17 is made in the step (the step of making the contact 
holes for the second-level layer gate) of forming the lower 
electrode 41 of the capacitor element C, as shown in FIGS. 65 
and 38(b), and if no contact hole is made at the step (the step 
of making the contact holes for the third-level layer gate) of 
making the upper electrode 42, it is possible to make common 
the process for forming an information storing capacitor ele 
ment Cd having a stack structure over a memory cell selecting 
MISFET Qs of a DRAM (Dynamic Random Access 
Memory) and the process for forming the capacitor elementC 
of the present invention. As a result, it is possible to shorten 
the process for manufacturing a one-chip microcomputer in 
which the DRAM and the SRAM are mixedly provided in one 
semiconductor chip. 
0172 Specifically, as shown in FIG. 38(b), the informa 
tion storing capacitor element Cd of the DRAM is formed in 
the same step (the step of forming the lower electrode 41, the 
capacitorinsulating film 18 and the upper electrode 42) as that 
of forming the capacitor element C of the SRAM, so that the 
capacitor element Cd of the DRAM can be formed simulta 
neously with the process for forming the capacitor element C 
of the SRAM. Incidentally, one electrode 41 of the informa 
tion storing capacitor element Cd of the DRAM is electrically 
connected to one of the source/drain regions 7 (10) of the 
memory cell selecting MISFET Qs of the DRAM through the 
contact hole 17 which is made in the step of making the 
contact holes for the second-level layer gate. The other elec 
trode 42 of the information storing capacitor element Cd of 
the DRAM is formed integrally with the plate electrode 42. 
This plate electrode 42 is formed to cover the memory cells of 
the DRAM and is fed with a plate voltage Vp. This plate 
voltage Vp is set at Vcc/2, for example. The other of the 
source/drain regions 7 (10) of the memory cell selecting 
MISFET Qs of the DRAM is electrically connected to the 
data line DL through the pad layers 22C. 
(0173 Moreover, the DRAM can be formed simulta 
neously with the process for forming the SRAM by forming 
the memory cell selecting MISFET Qs of the DRAM in the 
same step as that of forming the driver MISFET Qd. 
0.174 Moreover, the plate electrode 42 is electrically con 
nected through the side wall of a contact hole 29' to a wiring 
line 22' composed of a first-level layer Al alloy film, and the 
wiring line 22' is electrically connected through the side wall 
of a contact hole 32' to a wiring line 100 formed of a second 
level layer AZ alloy film. 
(0175 Incidentally, FIG.38(b) shows the DRAM which is 
formed over the same substrate 1 in which is formed the 
SRAM shown in FIG.38(a). In FIG.38(b), reference symbol 
MC designates the region where a memory cell of the DRAM 
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is formed, and symbol PG designates the region where a 
power feeder for feeding electric power to the plate electrode 
42 is formed. FIG.38(c) shows an equivalent circuit diagram 
of the memory cell of the DRAM. As shown in FIG.38(c), the 
memory cell of the DRAM is composed of the memory cell 
selecting MISFET Qs and the information storing capacitor 
element Cd. 
(0176). With reference to FIG. 38(b), here will be briefly 
described the process for manufacturing a semiconductor 
integrated circuit device which comprises: an SRAM includ 
ing memory cells each having a flip-flop circuit composed of 
paired driver MISFETs Qd and paired load MISFETs Qp and 
paired transfer MISFETs Qt; and a DRAM including memory 
cells each composed of memory cell selecting MISFETs Qs 
and Information storing capacitor elements Cd formed over 
the MISFETs Qs. 
(0177 First of all, the gate electrodes 9 (WL) of the driver 
MISFETs Qd, the load MISFETs Qp, the transfer MISFETs 
Qt and the memory cell selecting MISFETs Qs are formed of 
the first conductive film 9 which is formed over the principal 
face of the semiconductor substrate 1. 
0.178 Next, the capacitor element C is formed of the sec 
ond conductive filth 41 deposited on the first conductive film 
9, the insulating film 18 of dielectric formed over the second 
conductive film 41 and the third conductive film 42 formed 
over the insulating film 18 over the memory cells of the 
SRAM, and the information storing capacitor element Cd is 
formed over the memory cell selecting MISFETs Qs of the 
DRAM. 

0179 Next, the first metal film formed over the third con 
ductive film 42 is patterned to form the paired metal wiring 
lines L and L2, and one electrode 41 of the capacitor element 
of the SRAM is electrically connected to one of the storage 
nodes of the memory cells of the SRAM through one of the 
paired metal wiring lines, and the other electrode 42 of the 
capacitor element is electrically connected to the other Stor 
age node of the memory cell through the other of the paired 
metal wiring lines. 
0180. In the manufacturing process of the present embodi 
ment, the deposition of the capacitor insulating film 18 and 
the deposition of the third-level layer polycrystalline silicon 
film are continuously performed. As a result, the Surface of 
the capacitor insulating film 18 can be less contaminated, and 
consequently the capacitor element C of high quality can be 
formed. 
0181. In the manufacturing process of the present embodi 
ment, moreover, prior to the step of etching the insulating film 
to make the contact hole 43 reaching the gate electrode 11a 
and the contact hole 44 reaching the gate electrode 11b, the 
insulating film (the silicon oxide film 14) over the gate elec 
trodes 11a and 11b is thinned. This makes it possible to 
suppress the erosion of the field insulating film 2 due to 
misalignment of the resist mask used for making the contact 
holes 43 and 44, thereby improving the manufacturing yield 
and the reliability of the SRAM. 
0182. As a result, the margin of misalignment of the con 

tact holes 43 and 44, the gate electrodes 11a and 11b and the 
drain regions (the n-type semiconductor region 10) becomes 
unnecessary, and hence the area of the memory cells can be 
decreased and the packaging density can be increased. In the 
MISFETs constituting the peripheral circuit of the SRAM, 
still moreover, when the gate electrode 11 is composed of the 
first level layer of n-type polycrystalline silicon film (the 
polycide film) and connected to the first-level layer of the 
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wiring line 22 of an aluminum (AZ) alloy film, the insulating 
film 14 over the gate electrode is made so thin that similar 
effects can be attained, too, in the MISFETs constituting the 
peripheral circuit. 
0183 In the peripheral circuit such as the input/output 
protective circuit of the SRAM of the present embodiment, 
for example, as shown in FIG. 39, there is formed a capacitor 
element C which has substantially the same structure as that 
of the capacitor element C of the aforementioned memory 
cells. The lower electrode 41 of this capacitor element C is 
composed of the second-level layer n-type polycrystalline 
silicon film in the same step as that of the lower electrode 41 
of the capacitor element C of the memory cells. The capacitor 
insulating film 18 is composed of the silicon nitride film in the 
same step as that of the capacitor insulating film of the capaci 
tor element C of the memory cells. The upper electrode 42 is 
composed of the third-level layer n-type polycrystalline sili 
con film in the same step as that of the upper electrode 42 of 
the capacitor element C of the memory cells. 
0.184 The lower electrode 41 of this capacitor element C is 
connected to the wiring line 22D at the side wall of the contact 
hole 36 made in the interlayer insulating film 21, and further 
to the p-type semiconductor region 34 of the n-type well 4 
through the wiring line 22D. The upper electrode 42 is con 
nected to the wiring line 22D at the side wall of the contact 
hole 35 made in the interlayer insulating film 21, and further 
to the n-type semiconductor region 33 of the n-channel type 
MISFET Qn through the wiring line 22D. The other n-type 
semiconductor region 33 of the n-channel MISFET Qn is 
connected to the wiring line 22D through the pad layer 38 
composed of the same third-level layern-type polycrystalline 
silicon film as that of the upper electrode 42 of the capacitor 
element C. The pad layer 38 may be composed of the same 
second-level layer n-type polycrystalline silicon film as that 
of the lower electrode 41 of the capacitor element C. 

Embodiment 3 

0185. The process for manufacturing the memory cells of 
the SRAM of the present embodiment will be described with 
reference to FIGS. 40 to 52. Incidentally, of the individual 
Figures showing the memory cell manufacturing process, the 
top plan views show only the conductive films and the contact 
holes but not the insulating films. 
0186 First of all, as shown in FIG. 40, the first-level layer 
n-type polycrystalline silicon film is patterned to form the 
gate electrodes 9 (the word line WL) of the transfer MISFETs 
Qt and Qt, the gate electrode 11a common to the load 
MISFET Qp and the driver MISFET Qd, and the gate elec 
trode 11b common to the load MISFET Qp and the driver 
MISFET Qd over the principal faces of the active regions of 
the p-type well 3 and the n-type well 4. Next, the silicon oxide 
14 covering the gate electrodes 11a and 11b of the regions 
where the contact holes for connections of the local wiring 
lines set up in the later step are made is etched and thinned. 
0187 Next, the side wall spacer 13 is formed on the side 
walls of the gate electrode 9 (the word line WL) and the gate 
electrodes 11a and 11b. After this, the n-type semiconductor 
region 7 (the source and drain regions of the transfer MIS 
FETs Qt and Qt) and the n-type semiconductor region 10 
(the source and drain regions of the driver MISFETs Qd and 
Qd) are formed in the p-type well 3, and the p-type semicon 
ductor region 12 (the source and drain regions of the load 
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MISFETs Qp and Qp) is formed in the n-type well 4. The 
steps up to this are identical to those of the foregoing Embodi 
ment 2. 

0188 Next, in the present embodiment, the silicon nitride 
film 40 is deposited on the semiconductor substrate 1 by a 
CVD method, as shown in FIG. 41. After this, the silicon 
nitride film 40 and the underlying insulating film (the insu 
lating film formed in the same layer as that of the gate insu 
lating film 9) are etched to make contact holes 50 reaching the 
drain region (the p-type semiconductor region 12) of the load 
MISFET Qp1, as shown in FIG. 42. 
0189 Next, as shown in FIGS. 43 and 44, the polycrystal 
line silicon film, deposited by a CVD method, is patterned to 
form a lower electrode 51 of the capacitor element C. At this 
time, in the present embodiment, the lower electrode 51 is 
composed of a p-type polycrystalline silicon film and is con 
nected directly to the drain region (the p-type semiconductor 
region 12) of the load MISFET Qp through the contact hole 
SO. 

(0190. Next, as shown in FIGS. 45 and 46, the capacitor 
insulating film 18, composed of the silicon nitride film depos 
ited by a CVD method, and the underlying insulating film 
(formed in the same layer as that of the gate insulating film 9) 
are etched to make contact holes 52 reaching the drain region 
(the n-type semiconductor region 10) of the driver MISFET 
Qd. After this, the n-type polycrystalline silicon film, a 
deposited by a CVD method, is patterned to form an upper 
electrode 53 of the capacitor element C. This upper electrode 
53 is connected through the contact hole 52 to the drain region 
(the n-type semiconductor region 10) of the driver MISFET 
Qd. The regions indicated by the gray patterns of FIG. 47 are 
the ones (where the capacitor element C of the embodiment is 
to be formed) where the lower electrodes 51 and the upper 
electrodes 53 overlap with each other. 
(0191 Next, as shown in FIGS. 48 and 49, the interlayer 
insulating film 21 of the BPSG film is deposited by a CVD 
method, and its surface is flattened by reflow. After this, by 
using a photoresist as the mask, the interlayer insulating film 
21 is etched at first. Subsequently, the capacitor insulating 
film 18 and the upper electrode 52 or the lower electrode 51 
below the interlayer insulating film 21, and the underlying 
silicon nitride film 40, the silicon oxide film 14 and the 
insulating film (formed in the same insulating film as that of 
the gate insulating film 9) are etched to make the contact hole 
27 reaching the source regions (the p-type semiconductor 
region 12) of the load MISFETs Qp and Qp, the contact hole 
28 reaching the source regions (the n-type semiconductor 
region 10) of the driver MISFETs Qd and Qd2, the contact 
hole 29 reaching the source regions (the n-type semiconduc 
tor region 7) of the transfer MISFETs Qt and Qt, a contact 
hole 54 reaching the gate electrode 11a common to the load 
MISFET Qp, and the driver MISFET Qd and the drain 
region (the n-type semiconductor region 10) of the driver 
MISFET Qd, a contact hole 55 reaching the gate electrode 
11b common to the load MISFET Qp, and the driver MISFET 
Qd and the drain region (the p-type semiconductor region 
12) of the load MISFET Qp, a contact hole 57 reaching the 
upper electrode 53 over the drain region (the n-type semicon 
ductor region 10) of the MISFET Qd, and a contact hole 58 
reaching the lower electrode 51 over the drain region (the 
p-type semiconductor region 12) of the load MISFET Qp. 
Incidentally, portion (a) of FIG. 48 shows a section of the 
portion of the contact hole 57, and portion (b) of FIG. 48 
shows a section of the portion of the contact hole 58. 
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0.192 The gate electrode 11a is partially exposed from the 
bottom of the contact hole 54 after this contact hole 54 is 
made, and the gate electrode 11b is partially exposed for the 
bottom of the contact hole 55 after this contact hole 55 is 
made. Since the silicon oxide film 14 over the gate electrodes 
11a and 11b in that region is thinned in advance, as described 
hereinbefore, the erosion of the field insulating film 2 due to 
the misalignment of the resist masks used for making the 
contact holes 54 and 55, can be suppressed, providing effects 
similar to those of the foregoing Embodiment 2. 
(0193 Next, as shown in FIGS. 50 and 51, the Al alloy film 
deposited on the interlayer insulating film 21 by sputtering is 
patterned to form the local wiring lines L and L2, the power 
voltage line 22A, the reference voltage line 22B and the pad 
layers 22C. 
0194 As a result, one end portion of one local wiring line 
L is connected through the contact hole 54 to the gate elec 
trode 11a common to the driver MISFET Qd and the load 
MISFET Qp and the drain region (the n-type semiconductor 
region 10 and the storage node B) of the driver MISFET Qd, 
and the other end portion of the local wiring line L is con 
nected through the contact hole 58 to the lower electrode 51 
and through the contact hole 50 to the drain region (the p-type 
semiconductor region 12) of the load MISFET Qp. In other 
words, the drain region (the n-type semiconductor region 10 
and the storage node B) of the driver MISFET Qd, the drain 
region (the p-type semiconductor region 12) of the load MIS 
FET Qp, and the gate electrode 11a common to the driver 
MISFET Qd and the load MISFET Qp are connected to 
each other through the local wiring line L2 and the lower 
electrode 51. 

(0195 One end portion of the other local wiring line L is 
connected through the contact hole 55 to the gate electrode 
11b common to the driver MISFET Qd, and the load MISFET 
Qp and the drain region (the p-type semiconductor region 
12) of the load MISFET Qp, and the other end portion of the 
local wiring line L is connected through the contact hole 57 
to the upper electrode 53, and further connected through the 
contact hole 52 to the drain region (the n-type semiconductor 
region 10 and the storage node A) of the driver MISFET Qd. 
In other words, the drain region (the n-type semiconductor 
region 10 and the storage node A) of the driver MISFET Qd, 
the drain region (the p-type semiconductor region 12) of the 
load MISFET Qp, and the gate electrode 11b common to the 
driver MISFET Qd, and the load MISFET Qp, are connected 
to each other through the local wiring line L and the upper 
electrode 53. 

0196. The power voltage line 22A is connected through 
the contact hole 27 to the source regions (the p-type semicon 
ductor region 12) of the load MISFETs Qp and Qp, and the 
reference voltage line 22B is connected through the contact 
hole 28 to the Source regions (the n-type semiconductor 
region 10) of the driver MISFETs Qd and Qd. Moreover, 
one of the paired pad layers 22C is connected through the 
contact hole 29 with the drain region (or the n-type semicon 
ductor region 7) of the transfer MISFET Qt, whereas the 
other is connected through the contact hole 29 with the drain 
region (or the n-type semiconductor region 7) of the transfer 
MISFET Qt. 
0.197 After this, as shown in FIG. 52, the contact hole 32 

is made in the interlayer insulating film 31 which is composed 
of a silicon oxide film deposited by a CVD method. After this, 
the Al alloy film deposited on the interlayer insulating film 31 
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by sputtering is patterned to form the data lines DL and /DL, 
which are connected to the pad layers 22C through the contact 
hole 32. 
0198 In the peripheral circuit such as the input/output 
protective circuit of the SRAM of the present embodiment, as 
shown in FIG. 53, there is formed the capacitor element C 
which has substantially the same structure as that of the 
capacitor element C of the aforementioned memory cells. The 
lower electrode 51 of this capacitor element C is composed of 
the second-level layer p-type polycrystalline silicon film in 
the same step as that of the lower electrode 51 of the capacitor 
element C of the memory cells. The capacitor insulating film 
18 is composed of a silicon nitride film in the same step as that 
of the capacitor insulating film 18 of the capacitor element C 
of the memory cells. The upper electrode 53 is composed of 
the third-level layer n-type polycrystalline silicon film in the 
same step as that of the upper electrode 53 of the capacitor 
element C of the memory cells. 
(0199 The lower electrode 51 of this capacitorelement Cis 
connected to the p-type semiconductor region34 of the n-type 
well 4, and further to the wiring line 22D through the contact 
hole 36 made in the interlayer insulating film 21. The upper 
electrode 53 is connected to the n-type semiconductor region 
33 of the n-channel type MISFETs Qn, and further to the 
wiring line 22D through the contact hole 35 made in the 
interlayer insulating film 21. Another n-type semiconductor 
region 33 of the n-channel type MISFETs Qn is connected to 
the wiring line 22D through the same third-level layer n-type 
polycrystalline silicon film as that of the upper electrode 53 of 
the capacitor element C. In the present embodiment, the sec 
ond-level layer polycrystalline silicon film is of p-type, so that 
the p-type semiconductor region of the p-channel type MIS 
FETs of the peripheral circuit (not shown), and the wiring 
lines can be connected through the pad layers which are 
composed of that p-type polycrystalline silicon film. 
0200 Although the invention has been specifically 
described in connection with its embodiments, it should not 
be limited thereto but can naturally be modified in various 
manners without departing from the gist thereof. 

Embodiment 4 

0201 The process for manufacturing the memory cells of 
the SRAM of the present embodiment will be described with 
reference to FIGS. 54 to 64. Incidentally, of the individual 
Figures showing the memory cell manufacturing process, the 
top plan views show only the conductive films and the contact 
holes but not the insulating films. 
0202 First of all, as shown in FIG. 54, the driver MISFETs 
Qd and Qd, the load MISFETs Qp and Qp and the transfer 
MISFETs Qt and Qt are formed, and a silicon nitride film 40 
is deposited thereon. 
0203 Specifically, the gate electrodes (the word line WL) 
of the transfer MISFETs Qt and Qt, the gate electrode 11a 
common to the load MISFET Qp, and the driver MISFET 
Qd, and the gate electrode 11b common to the load MISFET 
Qp and the driver MISFET Qd are formed on the principal 
faces of the active regions of the p-type well 3 and the n-type 
well 4. After this, the silicon oxide film 14 over the gate 
electrodes 11a and 11b is partially etched and thinned by 
using a photoresist as the mask. Subsequently, the side wall 
spacers 13 are formed on the side walls of the gate electrode 
9 (the word line WL) and the gate electrodes 11a and 11b. 
After this, by ion implantation using a photoresist as the 
mask, the n-type semiconductor region 7 (the source and 
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drain regions of the transfer MISFETs Qt and Qt) and the 
n-type semiconductor region 10 (the Source and drain regions 
of the driver MISFETs Qd and Qd) are formed in the p-type 
well 3, and the p-type semiconductor region 12 (the source 
and drain regions of the load MISFETs Qp and Qp.) is 
formed in the n-type well 4. After this, the silicon nitride film 
40 is deposited on the semiconductor substrate 1 by a CVD 
method. 

(0204 Next, as shown in FIGS. 55 and 56, the n-type poly 
crystalline silicon film deposited over the silicon nitride film 
40 by the CVD method is patterned to form the lower elec 
trode 61 of the capacitor element C. This lower electrode 61 
is different in pattern from the lower electrode 41 of the 
foregoing Embodiment 2, and part of the lower electrode 61 
covers the drain region (the n-type semiconductor region 10) 
of the driver MISFET Qd and the drain region (the p-type 
semiconductor region 12) of the load MISFET Qp, as shown 
in FIG. 56. 

(0205 Next, as shown in FIGS. 57 and 58, the capacitor 
insulating film 18 of a silicon nitride film is deposited by a 
CVD method. The n-type polycrystalline silicon film depos 
ited on the capacitor insulating film 18 by the CVD method is 
patterned to form the upper electrode 62 of the capacitor 
element C. This upper electrode 62 is different in pattern from 
the upper electrode 42 of the foregoing embodiment, and part 
of the upper electrode 62 covers the drain region (the n-type 
semiconductor region 10) of the driver MISFET Qd and the 
drain region (the p-type semiconductor region 12) of the load 
MISFET Qp, as shown in FIG. 58. The regions indicated by 
the gray patterns of FIG. 59 are the ones (where the capacitor 
element C of the embodiment is to be formed) where the 
lower electrodes 61 and the upper electrodes 62 overlap with 
each other. 

(0206 Next, as shown in FIGS. 60 and 61, the interlayer 
Insulating film 21 of a BPSG film is deposited by a CVD 
method, and its surface is flattened by reflow. After this, using 
a photoresist as a mask, the interlayer insulating film 21 is 
etched, and then the upper electrode 62 underlying the inter 
layer insulating film 21, the capacitor insulating film 18, the 
lower electrode 61, the silicon nitride film 40, the silicon 
oxide film 14 and the insulating film (insulating film in the 
same layer as that of the gate insulating film 9) is etched, to 
make the contact hole 27 reaching the source regions (or the 
p-type semiconductor region 12) of the load MISFETs Qp. 
and Qp, the contact hole 28 reaching the Source regions (the 
n-type semiconductor region 10) of the driver MISFETs Qd 
and Qd2, the contact hole 29 reaching the Source regions (the 
n-type semiconductor region 7) of the transfer MISFETs Qt 
and Qt, a contact hole 63 reaching the gate electrode 11a 
common to the load MISFET Qp, and the driver MISFET 
Qd and the drain region (the n-type semiconductor region 
10) of the driver MISFET Qd, a contact hole 64 reaching the 
gate electrode 11b common to the load MISFET Qp, and the 
driver MISFET Qd and the drain region (the p-type semi 
conductor region 12) of the load MISFET Qp, a contact hole 
65 reaching the drain region (the n-type semiconductor region 
10) of the driver MISFET Qd, and a contact hole 66 reaching 
the drain region (the p-type semiconductor region 12) of the 
load MISFET Portion (a) of FIG. 60 shows a section of the 
portion of the contact hole 65, and portion (b) of FIG. 60 
shows a section of the portion of the contact hole 66. 
0207. The aforementioned contact hole 63 extends 
through a portion of the upper electrode 62 and reaches the 
gate electrode 11a and the drain region (the n-type semicon 
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ductor region 10), so that the upper electrode 62 is partially 
exposed from the side wall of the contact hole 63, as shown in 
FIG. 60. Moreover, the contact hole 66 also extends through 
a portion of the upper electrode 62 and reaches the drain 
region (the n-type semiconductor region 12), so that the upper 
electrode 62 is partially exposed from the side wall of the 
contact hole 63. Moreover, the contact hole 64 extends 
through a portion of the lower electrode 61 and reaches the 
gate electrode 11 and the drain region (the n-type semicon 
ductor region 12), so that the lower electrode 61 is partially 
exposed from the side wall of the contact hole 64, as shown in 
FIG. 60. Moreover, the contact hole 65 also extends through 
a portion of the lower electrode 61 and reaches the drain 
region (the n-type semiconductor region 10), so that the lower 
electrode 61 is partially exposed from the side wall of the 
contact hole 65. 

0208 Incidentally, the gate electrode 11a is partially 
exposed from the bottom of the contact hole 63, and the gate 
electrode 11b is partially exposed from the bottom of the 
contact hole 64. Since, however, the siliconoxide film 14 over 
the gate electrodes 11a and 11b in this region is thinned in 
advance, as described hereinbefore, the gate electrodes 11a 
and 11b can be exposed by etching for a short time, providing 
effects similar to those of the foregoing Embodiment 2. 
0209 Next, as shown in FIG. 62, a tungsten (W) film 
deposited on the interlayer insulating film 21 by Sputtering or 
by a CVD method is etched back to bury a W film 67 in the 
aforementioned contact holes 63 to 66. 

0210 Since the upper electrode, 62 is partially exposed 
from the side wall of the contact hole 62 and the side wall of 
the contact hole 66, as described hereinbefore, the drain 
region (the n-type semiconductor region 10 and the storage 
node B) of the driver MISFET Qd, the drain region (the 
p-type semiconductor region 12) of the load MISFET Qp. 
and the gate electrode 11a common to the driver MISFET 
Qd and the load MISFET Qp are connected to each other 
through the W film buried in the contact holes 63 and 66 and 
the upper electrode 62. 
0211 Since, moreover, the lower electrode 61 is partially 
exposed from the side wall of the contact hole 64 and the side 
wall of the contact hole 65, the drain region (the n-type 
semiconductor region 10 and the storage node A) of the driver 
MISFET Qd, the drain region (the p-type semiconductor 
region 12) of the load MISFET Qp, and the gate electrode 
11b common to the driver MISFET Qd, and the load MISFET 
Qp, are connected to each other through the W film 67 which 
are buried in the contact holes 64 and 65 and the lower 
electrode 61. 

0212. Thus, in the foregoing Embodiments 1 to 3, the local 
wiring lines (L and L2) are composed of the Al alloy film 
which is deposited on the interlayer insulating film 21 by 
sputtering. In the present embodiment, on the other hand, the 
W film 67 buried in the contact holes 63 to 66, and the upper 
electrode 62 and the lower electrode 61 of the capacitor 
element C are utilized as the local wiring lines. As a result, 
when the power voltage line 22A, the reference voltage line 
22B and the pad layers 22C are formed of the Al alloy film 
which is deposited on the interlayer insulating film 21, as 
shown in FIG. 63, other wiring lines (e.g., the wiring lines for 
reinforcing the reference Voltage line and the power Voltage 
line, and the divided word lines) can be arranged in the 
regions, in which the local wiring lines are arranged in the 
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foregoing Embodiments 1 to 3, improving the operation reli 
ability of the memory cells and the degree of freedom of 
designing the wiring lines. 
0213. After this, the contact hole 32 is made in the inter 
layer insulating film 31 which is composed of a silicon oxide 
film deposited by the CVD method, as shown in FIG. 64. 
After this, The Al alloy film deposited on the interlayer insu 
lating film 31 by sputtering is patterned to form the data lines 
DL and/DL and to connect the data lines DL and/DL and the 
pad layers 22C through the contact hole 32. 
0214) Incidentally, in the present embodiment, the W film 

is buried in the contact holes 63 to 66, but a metallic material 
other than W may also be buried. The metal to be buried at this 
time in the contact holes 63 to 66 has to be selected from those 
which are hard to erode by the dry etching treatment when the 
Al alloy film deposited on the interlayer insulating film 21 is 
patterned to form the power voltage line 22A, the reference 
voltage line 22B and the pad layers 22C. Since, moreover, the 
bottoms of the contact holes 63 to 66 are in contact with the 
semiconductor region (the n-type semiconductor region 10 or 
the p-type semiconductor region 12), the metal to be buried in 
the contact holes 63 to 66 has to be selected from those in 
which impurities in the semiconductor region are hard to 
diffuse. However, these requirement are ignored when a 
metal silicide layer in which the rate of diffusion of impurities 
is low is formed on the Surface of the semiconductor region. 
0215. By using the upper electrode and the lower electrode 
of the capacitor element as the local wiring lines, according to 
the present invention, it is unnecessary to provide local wiring 
lines additionally and consequently other wiring-lines can be 
arranged in the region where local wiring lines are provided, 
thereby improving the operation reliability of the memory 
cells and the degree of freedom of designing the wiring lines. 
0216 Although the invention made by the inventors has 
been specifically described in connection with its embodi 
ments, it should not be limited thereto but can naturally be 
modified in various manners without departing from the gist 
thereof. 
0217. The effects obtained from a representative of the 
invention disclosed herein will be briefly described in the 
following. 
0218. According to the present invention, one of the elec 
trodes of the capacitor element formed over the memory cell 
is connected to one storage node, whereas the other electrode 
is connected to the other storage node, so that sufficient 
charge is fed to the storage nodes through the capacitor ele 
ment. As a result, even when the memory cell is miniaturized 
or even when the operation Voltage is lowered, the potential 
fluctuation of the storage nodes due to alpha rays is Sup 
pressed, improving the soft error resistance of the memory 
cell. 
0219. By constructing the capacitor element of the periph 
eral circuit using the two-layered conductive film deposited 
on the semiconductor Substrate, according to the present 
invention, the area occupied by the elements can be made 
Smaller than that of the capacitor element using the diffusion 
layer (the pnjunction) formed over the semiconductor Sub 
strate, so that the area of the peripheral circuit can be reduced 
and the degree of integration of the SRAM can be raised. 
0220. By connecting the semiconductor regions of the 
MISFETs and the wiring lines through the pad layers which 
are formed in the same step as that of the electrodes of the 
capacitor element, according to the present invention, the 
mask alignment margin at the time when the connection is 
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made over the semi-conductor region can be reduced by etch 
ing using a photoresist as the mask. Thus the area of the 
MISFETs can be reduced, and the degree of integration of the 
SRAM can be raised. 
0221 By thinning a portion of the insulating film covering 
the gate electrodes prior to the step of making contact holes 
reaching the gate electrodes, according to the present inven 
tion, the gate electrodes can be exposed by performing etch 
ing for a short time, so that the other regions can be prevented 
from being over-etched to prevent the erosion of the field 
insulating film. This makes it possible to improve the manu 
facturing yield and the reliability of the semiconductor inte 
grated circuit device having the SRAM. 
What is claimed is: 
1. A one-chip microcomputer comprising: 
a semiconductor Substrate including a memory cell formed 

on a memory cell forming region of the Substrate, 
the memory cell including a first n-channel MISFET, a 

second n-channel MISFET, a first p-channel MISFET 
and a second p-channel MISFET, each having a gate 
electrode formed over the memory cell forming region 
and a source region and a drain region formed in the 
Substrate, 

the first n-channel MISFET being arranged in a first direc 
tion adjacent to the first p-channel MISFETsuch that the 
gate electrode of the first n-channel MISFET is inte 
grally formed with the gate electrode of the first p-chan 
nel MISFET by a first common gate electrode extending 
in the first direction, 

the second n-channel MISFET being arranged in the first 
direction adjacent to the second p-channel MISFET 
Such that the gate electrode of the second n-channel 
MISFET is integrally formed with the gate electrode of 
the second p-channel MISFET by a second common 
gate electrode extending in the first direction; 

a further MISFET formed in a circuit element forming 
region of the substrate, the further MISFET having a 
gate electrode formed over the circuit element forming 
region and semiconductor regions formed in the Sub 
Strate, 

the semiconductor regions serving as a source region and a 
drain region of the further MISFET: 

a first insulating film including silicon and nitrogen and 
formed so as to cover the first common gate electrode 
and the second commongate electrode, the drain regions 
of the first and second n-channel MISFETs and the first 
and second p-channel MISFETs, and the further MIS 
FET: 

a second insulating film formed on the first insulating film 
So as to cover the first insulating film Such that after 
planarizing a Surface of the second insulating film, the 
second insulating film is etched by using the first insu 
lating film as an etching stopper to form a first opening, 
a second opening and a third opening and Such that the 
first insulating film within the openings is etched so as to 
expose the drain region of the second n-channel MIS 
FET in the first opening, to expose the second common 
gate electrode and the drain region of the first p-channel 
MISFET in the second opening and 

to expose a semiconductor region of the further MISFET in 
the third opening; 

a first conductive film formed in the first opening so as to 
electrically connect the drain region of the second 
n-channel MISFET: 
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a second conductive film formed in the second opening so 
as to electrically connect the second common gate elec 
trode and the drain region of the first p-channel MISFET: 
and 

a third conductive film formed in the third opening so as to 
electrically connect the semiconductor region of the fur 
ther MISFET, 

wherein the first common gate electrode, the drain region 
of the second n-channel MISFET, the drain region of the 
second p-channel MISFET and the first conductive film 
are electrically connected with each other by a first inter 
connection line, and 

wherein the second common gate electrode, the drain 
region of the first n-channel MISFET, the drain region of 
the first p-channel MISFET and the second conductive 
film are electrically connected with each other by a 
second interconnection MISFET is integrally formed 
with the gate electrode of the second p-channel MISFET 
by a second common gate electrode extending in the first 
direction; 

a first insulating film including silicon and nitrogen and 
formed so as to cover the first common gate electrode 
and the second commongate electrode, the drain regions 
of the first and second n-channel MISFETs and the first 
and second p-channel MISFETs; 

a second insulating film formed on the first insulating film 
So as to cover the first insulating film Such that after 
planarizing a surface of the second insulating film, the 
second insulating film is etched by using the first insu 
lating film as an etching stopper to form a first opening, 
a second opening and a third opening and Such that the 
first insulating film within the openings is etched so as to 
expose the drain region of the second n-channel MIS 
FET in the first opening and to expose the second com 
mon gate electrode and the drain region of the first 
p-channel MISFET in the second opening: 

a first conductive film filled in the first opening so as to 
electrically connect to the drain region of the second 
n-channel MISFET: 

a second conductive film filled in the second opening so as 
to electrically connect the second common gate elec 
trode and the drain region of the first p-channel MISFET: 
and 

a first interconnection line electrically connected to the 
second common gate electrode, the drain region of the 
first n-channel MISFET, the drain region of the first 
p-channel MISFET and the second conductive film; 

a second interconnection line electrically connected to the 
first common gate electrode, the drain region of the 
second n-channel MISFET, the drain region of the sec 
ond p-channel MISFET, and the first conductive film. 

2. A semiconductor integrated circuit device according to 
claim 1, wherein the first insulating film is comprised of a 
silicon nitride film. 

3. A semiconductor integrated circuit device according to 
claim 1, wherein the first interconnection line is integrally 
formed with the first conductive film, and wherein the second 
interconnection line is integrally formed with the second 
conductive film. 

4. A semiconductor integrated circuit device comprising: 
a semiconductor Substrate including a memory cell formed 

on a memory cell forming region of the Substrate, 
the memory cell including a first n-channel MISFET, a 

second n-channel MISFET, a first p-channel MISFET 
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and a second p-channel MISFET, each having a gate 
electrode formed over the memory cell forming region 
and a source region and a drain region formed in the 
substrate, 

the first n-channel MISFET being arranged in a first direc 
tion adjacent to the first p-channel MISFETsuch that the 
gate electrode of the first n-channel MISFET is inte 
grally formed with the gate electrode of the first p-chan 
nel MISFET by a first commongate electrode extending 
in the first direction, 

the second n-channel MISFET being arranged in the first 
direction adjacent to the second p-channel MISFET 
such that the gate electrode of the second n-channel 
second p-channel MISFET and the first conductive film; 
and 

a power voltage line and a reference Voltage line formed 
over the second insulating film and over the first and the 
second interconnection lines, 

the power voltage line and the reference Voltage line 
extending in a second direction crossing to the first 
direction over the second insulating film and the first and 
the second interconnection lines. 

5. A semiconductor integrated circuit device according to 
claim 4, wherein the first insulating film is comprised of a 
silicon nitride film. 

6. A semiconductor integrated circuit device according to 
claim 4, wherein the memory cell is a memory cell of a static 
random access memory. 

7. A semiconductor integrated circuit device comprising: 
a semiconductor substrate including a first n-channel MIS 

FET, formed in a first region of the substrate, and a 
memory cell formed in a memory cell forming region of 
the substrate, 

the first n-channel MISFET having a gate electrode formed 
over the first region and a source region and a drain 
region formed in the substrate, 

the memory cell including a selecting MISFET and a 
capacitor element electrically coupled to the selecting 
MISFET, 

the selecting MISFET having a gate electrode formed over 
the memory cell forming region and semiconductor 
regions formed in the substrate, 

the semiconductor regions serving as a source region and a 
drain region of the selecting MISFET; 

a first insulating film including silicon and nitrogen and 
formed so as to cover the gate electrodes and the drain 
regions of the first n-channel MISFET and the selecting 
MISFET: 

a second insulating film formed on the first insulating film 
so as to cover the first insulating film such that after 
planarizing a surface of the second insulating film, the 
second insulating film is etched by using the first insu 
lating film as an etching stopper to form a first opening, 
a second opening and a third opening and such that the 
first insulating film within the openings is etched so as to 
expose the drain region of the first n-channel MISFET in 
the first opening and to expose a semiconductor region 
of the selecting MISFET in the second opening: 

a first conductive film formed in the first opening so as to 
electrically connect to the drain region of the second 
n-channel MISFET; and 

a second conductive film formed in the second opening so 
as to electrically connect to the semiconductor region of 
the selecting MISFET. 
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8. A semiconductor integrated circuit device according to 
claim 7, wherein the first insulating film is comprised of a 
silicon nitride film. 

9. A semiconductor integrated circuit device according to 
claim 7, wherein the memory cell is a memory cell of a 
dynamic random access memory. 

10. A semiconductor integrated circuit device according to 
claim 7, wherein the capacitor element is formed over the 
substrate. 

11. A semiconductor integrated circuit device according to 
claim 7, wherein the first conductive film and the second 
conductive film are filled in the first opening and the second 
opening, respectively, and 

wherein the first conductive film and the second conductive 
film are comprised of metal material. 

12. A semiconductor integrated circuit device according to 
claim 7, wherein the first conductive film and the second 
conductive film are comprised of metal material. 

13. A method of manufacturing a semiconductorintegrated 
circuit device comprising steps of: 

(a) providing a semiconductor substrate with a first 
memory cell formed in a first memory cell forming 
region of the substrate and with a second memory cell 
formed in a second memory cell forming region of the 
substrate, 

the first memory cell including a first n-channel MISFET, 
a second n-channel MISFET, a first p-channel MISFET 
and a second p-channel MISFET, each having a gate 
electrode formed on the memory cell forming region and 
a source region and a drain region formed in the Sub 
Strate, 

the gate electrode of the first n-channel MISFET being 
integrally formed with the gate electrode of the first 
p-channel MISFET by a first common gate electrode, 

the gate electrode of the second n-channel MISFET being 
integrally formed with the gate electrode of the second 
p-channel MISFET by a second commongate electrode, 

the first memory cell including a selecting MISFET formed 
in a circuit element forming region; 

(b) forming a first insulating film including silicon and 
nitrogen so as to cover the first common gate electrode 
and the second common gate electrode and the drain 
regions of the first and second n-channel MISFETs and 
the first and second p-channel MISFETs, and the select 
ing MISFET: 

(c) forming a second insulating film on the first insulating 
film to cover the first insulating film; 

(d) after planarizing a surface of the second insulating film, 
etching the second insulating film by using the first 
insulating film as an etching stopper to form a first open 
ing, a second opening and a third opening, and etching 
the first insulating film within the openings to expose the 
first common gate electrode and the drain region of the 
second n-channel MISFET in the first opening, to 
expose the second common gate electrode and the drain 
region of the first p-channel MISFET in the second 
opening, and to expose a semiconductor region of the 
selecting MISFET in the third opening; and 

(e) forming a first conductive film in the first opening to 
electrically connect the first common gate electrode to 
the drain region of the second n-channel MISFET, a 
second conductive film in the second opening to electri 
cally connect to the second common gate electrode and 
the drain region of the first p-channel MISFET, and a 
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third conductive film in the third opening to electrically 
connect to the semiconductor region of the selecting 
MISFET. 

14. A method of manufacturing a semiconductorintegrated 
circuit device according to claim 13, wherein the first insu 
lating film is comprised of a silicon nitride film. 

15. A method of manufacturing a semiconductorintegrated 
circuit device according to claim 13, wherein the first 
memory cell is a memory cell of a static random access 
memory, and wherein the second memory cell is a memory 
cell of a dynamic random access memory. 

16. A method of manufacturing a semiconductorintegrated 
circuit device according to claim 13, wherein the capacitor 
element is formed over the substrate. 
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17. A method of manufacturing a semiconductorintegrated 
circuit device according to claim 13, wherein the first con 
ductive film, the second conductive film and the third con 
ductive film are filled in the first opening, the second opening 
and the third opening, respectively, and 

wherein the first conductive film, the second conductive 
film and the third conductive film are comprised of metal 
material. 

18. A method of manufacturing a semiconductorintegrated 
circuit device according to claim 13, wherein the first con 
ductive film, the second conductive film and the third con 
ductive film are comprised of metal material. 

c c c c c 


