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SEMCONDUCTOR DEVICE INCLUDING MISFET 
HAVING POSTOXDE FILMS HAVING AT LEAST 
TWO KNDS OF THICKNESS AND METHOD OF 

MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Application 
No. 2000-200257, filed Jun. 30, 2000, the entire contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to a semiconductor 
device including MISFET (Metal Insulator Semiconductor 
Field Effect Transistor) having a plurality of post-oxide films 
differing from each other in thickness, which are formed in 
the same chip used in a large Scale integrated circuit (LSI) 
and a method of manufacturing the Same. 
0003) In an SOC (System On a Chip) or a system LSI, 
various MOSFETs (Metal Oxide Semiconductor Field Effect 
Transistor) are formed in a chip. A relatively high power 
Source Voltage, e.g., 3.3V, 2.5V, 1.8V, is required in an 
input-output circuit, a mixed DRAM circuit or a mixed 
analog circuit. On the other hand, a MOSFET having a long 
gate and a relatively thin gate insulating film and driven by 
a relatively low power voltage, e.g., 1.5V, 1.2V, 1.0V, is used 
in a logic (digital) circuit or a mixed SRAM circuit in order 
to minimize the MOSFET delay. 
0004 Also, MOSFETs having different characteristics, 

i.e., a MOSFET for gate load driving and another MOSFET 
for wiring load driving, are formed as MOSFETs driven by 
Same power Source Voltage, which are included in the same 
logic (digital) circuit. The MOSFET for gate load driving is 
required to include a MOSFET section having a low load 
capacitance in order to drive multi-stage CMOS transistors. 
Also, MOSFETs for wiring load driving are required to have 
a high drain current for driving the multi-wiring layer. 
0005 Concerning the circuit requiring a high power 
Source Voltage, the gate insulating film is allowed to have a 
plurality of regions differing from each other in thickness in 
order to cope with the situation described above. However, 
if the gate insulating film is allowed to have a plurality of 
regions differing from each other in thickness, problems are 
generated as follows. Specifically, where a post-oxide film 
adapted for the low voltage MOSFET and the conditions of 
the Source-drain extension are used in the high Voltage 
System, problems tend to be generated in the drain break 
down voltage, the hot carrier breakdown voltage, the GIDL 
(Gate Induced Drain Leakage Current) and the PN tunneling 
Current. 

0006 If the drain design is made the same, the following 
problems are generated concerning the circuit driven with a 
low power source voltage. Specifically, in a MOSFET for 
gate load driving, it is desirable for the parasitic capacitance 
Such as the mirror capacitance and the junction capacitance 
to be minimized. On the other hand, in a MOSFET for 
wiring load driving, it is desirable to increase the drain 
current even if the extension is formed deep, So as to 
increase the mirror capacitance. It follows that a MOSFET 
for gate load driving and a MOSFET for wiring load driving 
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are considered to be different from each other in the opti 
mum conditions for the post-oxide film and the Source-drain 
extension. 

0007 AS described above, in the conventional semicon 
ductor device, it was difficult to form a Single integrated 
circuit under a Single condition. 

BRIEF SUMMARY OF THE INVENTION 

0008 An object of the present invention, which has been 
achieved for Solving the above-noted problems inherent in 
the prior art, is to provide a Semiconductor device having an 
optimum MISFET structure in a single integrated circuit 
which can cope with varying operating conditions and to 
provide a method of manufacturing the particular Semicon 
ductor device. 

0009. According to a first aspect of the present invention, 
there is provided a Semiconductor device including first and 
second MISFETs, each of the first and second MISFETs 
comprising a Semiconductor Substrate common to the first 
and second MISFETs; a source region formed in the semi 
conductor Substrate; a drain region formed in the Semicon 
ductor Substrate apart from the Source region; a gate insu 
lating film provided on the Surface of the Semiconductor 
Substrate and positioned between the Source region and the 
drain region; a gate electrode provided on the gate insulating 
film; and a covering insulating film having a first region 
arranged on the Source region and the drain region and a 
Second region arranged on the Side Surfaces of the gate 
electrode and the gate insulating film, the first region in the 
first MISFET differing in thickness from the first region in 
the Second MISFET. 

0010. According to a second aspect of the present inven 
tion, there is provided a Semiconductor device including first 
and second MISFETs, each of the first and second MISFETs 
comprising: a Semiconductor Substrate common to the first 
and second MISFETs; a source region formed in the semi 
conductor Substrate; a drain region formed in the Semicon 
ductor Substrate apart from the Source region; a gate insu 
lating film provided on the Surface of the Semiconductor 
Substrate and positioned between the Source region and the 
drain region; a gate electrode provided on the gate insulating 
film; and a covering insulating film having a first region 
arranged on the Source region and the drain region and a 
Second region arranged on the Side Surfaces of the gate 
electrode and the gate insulating film, the first and Second 
region in the first MISFET differing in thickness from the 
first and second region in the second MISFET. 
0011. According to a third aspect of the present inven 
tion, there is provided a method of manufacturing a Semi 
conductor device including first and second MISFETs com 
prising the Steps of providing gate insulating films of the 
first and second MISFETs on a semiconductor Substrate; 
providing gate electrodes on the gate insulating films, cov 
ering the gate electrodes of the first and second MISFETs 
with an insulating material film, the material film providing 
the basis of a covering insulating film having a first region 
arranged on the Semiconductor Substrate and a Second region 
arranged on the Side Surfaces of the gate electrode and the 
gate insulating film in the first and second MISFETs; 
decreasing the thickness of the insulating material film by 
etching in a region corresponding to the first region of the 
covering insulating film in the first MISFET, and forming 
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after the etching Step a Source region and a drain region in 
the Surface region of the Semiconductor Substrate by ion 
implantation through the first region of the covering insu 
lating film with the gate electrode used as a mask in the first 
and Second MISFETS. 

0012. According to a fourth aspect of the present inven 
tion, there is provided a method of manufacturing a Semi 
conductor device including first and second MISFETs com 
prising the Steps of providing gate insulating films of the 
first and second MISFETs on a semiconductor Substrate; 
providing gate electrodes on the gate insulating films, cov 
ering the gate electrode of the first and second MISFETs 
with a first insulating material film, the first insulating 
material film providing the basis of a covering insulating 
film having a first region arranged on the Semiconductor 
Substrate and a Second region arranged on the Side Surfaces 
of the gate electrode and the gate insulating film in the 
second MISFET, removing the first insulating material film 
from the first MISFET, covering, after removal of the first 
insulating film, the gate electrode of the first MISFET with 
a Second insulating material film, the Second insulating 
material film providing the basis of a covering insulating 
film having a first region arranged on the Semiconductor 
Substrate and a Second region arranged on the Side Surfaces 
of the gate electrode and the gate insulating film in the first 
MISFET, and forming after the gate electrode of the first 
MISFET is covered with the second insulating material film, 
a Source region and a drain region in the Surface region of 
the Semiconductor Substrate by ion implantation through the 
first region of the covering insulating film with the gate 
electrode used as a mask in the first and second MISFETs. 

0013. According to a fifth aspect of the present invention, 
there is provided a method of manufacturing a Semiconduc 
tor device including first and second MISFETs comprising 
the Steps of providing gate insulating films of the first and 
second MISFETs on a semiconductor substrate; providing 
gate electrodes on the gate insulating films, implanting ions 
Selected from the group consisting of ions that permit 
changing the oxidizing rate, ions that permit changing the 
nitriding rate and ions that permit changing the oxynitriding 
rate into regions in which the first MISFET is to be formed; 
covering the gate electrodes of the first and second MISFETs 
with an insulating material film, the insulating material film 
providing the basis of a covering insulating film having a 
first region arranged on the Semiconductor Substrate and a 
Second region arranged on the Side Surfaces of the gate 
electrode and the gate insulating film in the first and Second 
MISFETs; and forming, after the gate electrodes of the first 
and second MISFETs are covered with the insulating mate 
rial film, a Source region and a drain region in the Surface 
region of the Semiconductor Substrate by ion implantation 
through the first region of the covering insulating film with 
the gate electrode used as a mask in the first and Second 
MISFETs; wherein, in the case of implanting ions that 
permit changing the oxidizing rate, the covering insulating 
film is a Semiconductor oxide film; in the case of implanting 
ions that permit changing the nitriding rate, the covering 
insulating film is a Semiconductor nitride film; and in the 
case of implanting ions that permit changing the Oxynitrid 
ing rate, the covering insulating film is a Semiconductor 
oxynitride film. 
0.014 Further, according to a sixth aspect of the present 
invention, there is provided a method of manufacturing a 
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semiconductor device including first and second MISFETs 
comprising the Steps of: providing gate insulating films of 
the first and second MISFETs on a semiconductor Substrate; 
providing an electrode material film providing the basis of a 
gate electrode on the gate insulating films, etching the 
electrode material film in the first MISFET So as to form the 
gate electrode; covering, after the etching Step, the gate 
electrode in the first MISFET and the electrode material film 
in the second MISFET with a first insulating material film, 
the first insulating material film providing the basis of a 
covering insulating film having a first region arranged on the 
Semiconductor Substrate and a Second region arranged on the 
Side Surfaces of the gate electrode and the gate insulating 
film in the first MISFET, etching the first insulating film and 
the electrode material film in the second MISFET so as to 
form the gate electrode, removing the first insulating mate 
rial film in the second MISFET after the etching step; 
covering the gate electrode with a Second insulating material 
film in the Second MISFET after removal of the first 
insulating material film, the Second insulating material film 
providing the basis of a covering insulating film having a 
first region arranged on the Semiconductor Substrate and 
Second region arranged on the Side Surfaces of the gate 
electrode and the gate insulating film in the second MISFET; 
and forming, after the gate electrode of the second MISFET 
is covered with the Second insulating material film, a Source 
region and a drain region in the Surface region of the 
Semiconductor Substrate by ion implantation through the 
first region of the covering insulating film with the gate 
electrode used as a mask in the first and second MISFETs. 

0015 The semiconductor device of the present invention 
comprises MISFETs including insulating films formed to 
cover the Side Surface of the gate electrode and a part of the 
Source region or the drain region, the insulating film 
included in a first MISFET differing in thickness from the 
insulating film included in a second MISFET. Therefore, it 
is possible to provide a Semiconductor device having opti 
mum MISFETs conforming with the differences in the 
power source voltage and in the use of the MISFET. To be 
more specific, a MISFET including an insulating film having 
a large thickness is used for forming, for example, an 
input-output circuit, a mixed DRAM circuit and a mixed 
analog circuit, which are operated under a high Voltage. On 
the other hand, a MISFET including an insulating film 
having a Small thickneSS is used for forming, for example, a 
logic circuit or a mixed SRAM circuit which are operated 
under a low voltage. The particular construction of the 
present invention makes it possible to obtain a desired drain 
current in the MISFET of a low voltage system and permit 
the MISFET of the high voltage system to be excellent in 
resistance to the hot carrierS So as to Suppress the problem 
of GIDL. 

0016. Additional objects and advantages of the invention 
will be set forth in the description which follows, and in part 
will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realized and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0017. The accompanying drawings, which are incorpo 
rated in and constitute a part of the Specification, illustrate 
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presently preferred embodiments of the invention, and 
together with the general description given above and the 
detailed description of the preferred embodiments given 
below, Serve to explain the principles of the invention. 
0.018 FIG. 1 is a vertical cross-sectional view showing 
the entire construction of a Semiconductor device according 
to a first embodiment of the present invention; 
0019 FIGS. 2A and 2B are cross-sectional views col 
lectively showing the initial manufacturing Steps of the 
Semiconductor device according to the first embodiment of 
the present invention; 

0020 FIGS. 3A and 3B are cross-sectional views col 
lectively showing the Steps following the manufacturing Step 
shown in FIG. 2B; 

0021 FIGS. 4A and 4B are cross-sectional views col 
lectively showing the Steps following the manufacturing Step 
shown in FIG. 3B; 

0022 FIGS. 5A and 5B are cross-sectional views col 
lectively showing the manufacturing process of a Semicon 
ductor device according to a Second embodiment of the 
present invention; 

0023 FIGS. 6A and 6B are cross-sectional views col 
lectively showing the manufacturing process of a Semicon 
ductor device according to a third embodiment of the present 
invention; 

0024 FIGS. 7A and 7B are cross-sectional views col 
lectively showing the manufacturing process of a semicon 
ductor device according to a fourth embodiment of the 
present invention; 
0025 FIGS. 8A and 8B are cross-sectional views col 
lectively showing the manufacturing process of a Semicon 
ductor device according to a fifth embodiment of the present 
invention; and 

0026 FIGS. 9A and 9B are cross-sectional views show 
ing the manufacturing Steps following the Step shown in 
FIG 8. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.027 Some embodiments of the present invention will 
now be described with reference to the accompanying 
drawings. Throughout the drawings, the constituents of the 
Semiconductor device having Substantially the same func 
tion and construction are denoted by the same reference 
numerals So as to avoid an overlapping description. 

First Embodiment 

0028 FIG. 1 is a cross-sectional view showing the entire 
construction of a Semiconductor device according to a first 
embodiment of the present invention. AS shown in the 
drawing, the Semiconductor device comprises a p-type sili 
con Substrate 1. A well 1a formed by diffusing a p-type 
impurity and a well 1b formed by diffusing an n-type 
impurity are alternately formed in the element forming 
region. These wells 1a and 1b are formed to partially overlap 
with each other, and an element isolating insulating film 2 is 
formed in the overlapping portion to a predetermined depth 
from the Surface of the silicon Substrate 1. Different kinds of 
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MOSFETs 3a and 3b are formed in the region other than the 
element isolating insulating film 2 of the Silicon Substrate 1. 
0029. A gate insulating film 4a having a thickness of, for 
example, 0.5 to 5 nm and consisting of, for example, an SiO2 
film is formed between adjacent element isolating insulating 
films 2 and a gate electrode 5a made of, for example, 
polycrystalline Silicon (polysilicon) is formed on the gate 
insulating film 4a so as to selectively form the MOSFET3a. 
Also, a side wall insulating film 7a is formed on the side wall 
of the gate electrode 5a with a post-Oxide film 6a Such as an 
SiO film interposed therebetween. The post-oxide film 6a is 
formed thin in a thickness of, for example, 0.5 to 5 nm in a 
manner to cover not only the Side wall of the gate electrode 
5a but also the region extending from the side wall of the 
gate electrode 5a to reach the Surface of the Silicon Substrate 
1 in the side portion of the gate electrode 5a. 
0030 High concentration diffusion layers 8a and 8c are 
formed in those portions of the silicon Substrate 1 in which 
the gate electrode 5a and the Side wall insulating film 7a are 
not formed. These high concentration diffusion layers 8a and 
8c are formed at a predetermined depth from the surface of 
the Silicon Substrate 1 in a manner to have the region directly 
under the gate electrode 5a Sandwiched therebetween. Also, 
these high concentration diffusion layers 8a and 8c are 
formed to extend from the regions directly under the Side 
wall insulating films 7a to reach the element isolating 
insulating films 2. Further, low concentration diffusion lay 
ers 9a, 9c are formed at a predetermined depth from the 
surface of the silicon substrate 1 directly under the side wall 
insulating films 7a such that these low concentration diffu 
sion layers 9a, 9c are located in the region sandwiched 
between the high concentration diffusion layers 8a and 8c. 
These low concentration diffusion layers 9a, 9c are formed 
shallower than the high concentration diffusion layerS 8a, 
8c. 

0031 Silicide films 10a are formed contiguous to the 
diffusion layerS 8a, 8c in those portions on the Surface region 
of the silicon substrate 1 in which the gate electrode 5a and 
the side wall insulating films 7a are not formed. These 
silicide films 10a are formed to extend from the edges of the 
Side wall insulating films 7a to reach the element isolating 
insulating films 2. 
0032 Asilicide film 11a is formed in a thickness of 10 to 
60 nm on the upper Surface of the gate electrode 5a. 
0033 MOSFET3b is basically equivalent in construction 
to MOSFET3a, except that MOSFET3b includes a thicker 
gate insulating film 4b and a thicker post-oxide film 6b. To 
be more specific, the gate insulating film 4b is formed to a 
thickness of, for example, 3 to 10 nm, which is thicker than 
the gate insulating film 4a of MOSFET 3a. Also, the 
post-Oxide film 6b is formed to a thickness of, for example, 
3 to 15 nm, which is thicker than the post-oxide film 6a 
included in the MOSFET 3a. 

0034. The method of manufacturing the semiconductor 
device shown in FIG. 1 will now be described with refer 
ence to the cross-sectional views shown in FIGS. 2A to 4B. 

0035) In the first step, a plurality of trenches are formed 
to a predetermined depth from the Surface of the Silicon 
Substrate 1, followed by laying an insulating film in these 
trenches So as to form a plurality of element isolating 
insulating films 2, thereby defining element forming regions 
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21a and 21b, as shown in FIG. 2A. Then, a p-type impurity 
Such as boron is diffused in the element forming region 21a 
by, for example, an ion implantation method So as to form 
the p-type well 1a. On the other hand, the n-type well 1b is 
formed in the element forming region 21b by the ion 
implantation of, for example, phosphorus an equivalent 
method of forming region 21a. 

0036. After formation of the p-type well 1a and the 
n-type well 1b, laminate Structures consisting of gate insu 
lating films 4a, 4b and gate electrodes 5a, 5b are selectively 
formed within the element forming regions 21a and 21b, 
respectively on the surface of the silicon Substrate 1. It 
should be noted that gate insulating films 4a and 4b are 
formed under different conditions So as to make the gate 
insulating film 4a thinner than the gate insulating film 4b. 

0037. In the next step, the post-oxide film 6a is formed on 
the Surface of the element forming region 21a, and the 
post-oxide film 6b is formed on the surface of the element 
forming region 21b, as shown in FIG. 2B. The post-oxide 
film 6a is formed thin in a manner to cover the upper Surface 
and Side Surface of the gate electrode 5a, the exposed portion 
of the gate insulating film 4a and the Surface of the Silicon 
Substrate 1 within the element forming region 21a and 
extends to reach the element isolating insulating film 2. The 
post-oxide film 6b is formed in an equivalent manner to the 
post-oxide film 6a. It should be noted that the gate electrode 
5a is oxidized in the Side Surface in contact with the gate 
insulating film 4a and also in contact with the post-oxide 
film 6a, i.e., a gate Side wall bottom portion 5f. So as to be 
converted into an oxide film in the oxidizing process of the 
post-oxide film 6a. As a result, the distance between the gate 
electrode 5a and the diffusion layers 8a, 8c, 9a, 9c, which 
are formed in Subsequent Steps, is increased. It follows that 
it is possible to Suppress the electric field concentration in 
the corner portion of the gate electrode 5a. Similarly, a gate 
Side wall bottom portion 5g Substantially equal in shape to 
the gate side wall bottom portion 5f of the gate electrode 5a 
is formed in the gate electrode 5b, too. 
0.038. In the next step, a resist 22 is deposited on the 
entire surface of the semiconductor device, followed by 
Selectively removing the resist 22 positioned on the element 
forming region 21a by photolithography process Such that 
the resist 22 is left unremoved on the element forming region 
21b alone, as shown in FIG. 3A. Then, a wet etching 23 is 
applied by using, for example, dilute hydrofluoric acid with 
the remaining resist 22 used as a mask. The wet etching is 
a half etching in which the etching is stopped when the 
thickness of the post-oxide film 6a is decreased to 0.5 nm to 
5 nm. As a result, the thickness of the post-Oxide film 6a is 
isotropically decreased to be thinner than the post-Oxide film 
6b protected by the mask of the resist 22. 

0039. In the next step, the resist 22 within the element 
forming region 21b is removed, followed by diffusing an 
impurity into the Surface region of the Silicon Substrate 1 
within the element forming region 21a by the ion implan 
tation of, for example, phosphorus, thereby forming n-type 
low concentration impurity diffusion layers 9a and 9c. In 
performing the impurity diffusion, the gate electrode 5a 
performs the function of the mask. It follows that the 
impurity is diffused in a Self-aligned fashion with the gate 
electrode 5a, with the result that the impurity diffusion 
layers 9a and 9c are formed in a manner to extend from 
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directly under the side wall of the gate electrode 5a into 
regions below the gate electrode 5a. Incidentally, an impu 
rity is similarly diffused into the Surface region of the Silicon 
substrate 1 in the element forming region 21b by the ion 
implantation of, for example, boron So as to form p-type 
low concentration impurity diffusion layers 9b, 9d. 

0040. Then, an insulating film made of SiO is deposited 
on the entire surface of the semiconductor device by a CVD 
(Chemical Vapor Deposition) method, followed by remov 
ing the insulating film by, for example, an anisotropic 
etching so as to form side wall insulating films 7a, 7b on the 
side walls of the gate electrodes 5a, 5b, as shown in FIG. 
4A. By this anisotropic etching, the post-Oxide film 6a 
extending within the element forming region 21a to reach 
the element isolating insulating film 2 is Selectively removed 
in a manner to allow that region of the post-oxide film 6a 
which covers a predetermined distance from the gate insu 
lating film 4a and the gate electrode 5a to be left unremoved. 
By this selective removal of the post-oxide film 6a, the 
surface of the silicon substrate 1 having the impurity diffu 
sion regions 9a, 9c formed therein is exposed to the outside 
in the region between the edge of the Side wall insulating 
film 7a and the element isolating insulating film 2. Aniso 
tropic etching is also applied to the element forming region 
21b. It follows that the Surface of the silicon Substrate 1 
having impurity diffusion layers 9b, 9d formed therein is 
exposed to the outside in the region between the edge of the 
Side wall insulating film 7b and the element isolating insu 
lating film 2. 

0041. In the next step, an impurity is further diffused into 
the surface region of the silicon Substrate 1 within the 
element forming region 21a So as to form n"-type high 
concentration impurity layers 8a, 8c as shown in FIG. 4B. 
In this impurity diffusion Step, the gate electrode 5a and the 
Side wall insulating film 7a are used as a mask. It follows 
that the impurity is diffused in a manner to be Self-aligned 
with the gate electrode 5a and the side wall insulating film 
7a, with the result that the high concentration impurity 
diffusion layers 8a, 8c are formed in a manner to extend 
from directly under the edge of the Side wall insulating film 
7a into a region below the side wall insulating film 7a. 

0042. The low concentration diffusion layers 9a, 9c are 
formed by ion implantation of an impurity into the Surface 
region of the Silicon Substrate 1 through the post-oxide film 
9. However, the high concentration diffusion layers 8a, 8c 
are formed by directly diffusing an impurity into the exposed 
Surface region of the Silicon Substrate 1, with the result that 
the high concentration diffusion layers 8a, 8c are formed 
deeper than the low concentration diffusion layers 9a, 9c. 

0043. It should also be noted that the low concentration 
diffusion layers 9a, 9c are formed to be aligned with the gate 
electrode 5a. On the other hand, the high concentration 
diffusion layers 8a, 8c are aligned with the side wall 
insulating film 7a in addition to the gate electrode 5a. It 
follows that the high concentration diffusion layers 8a, 8c do 
not extend to reach a region below the gate electrode 5a, 
though the low concentration diffusion layers 9a, 9c are 
formed to extend to reach a region below the gate electrode 
5a. These diffusion layers 8a and 9a collectively form a 
Source region, with the diffusion layers 8c and 9c collec 
tively forming a drain region. Incidentally, the diffusion 
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layers 8b, 8d and the diffusion layers 9b, 9d are equal in 
construction to the diffusion layers 8a, 8c and the diffusion 
layers 9a, 9c. 

0044) In the next step, in order to lower the wiring 
resistance, silicide films 10a, 10b are formed on the Surfaces 
of the impurity diffusion layers 9a to 9d, and silicide layers 
11a, 11b are formed on the upper Surfaces of the gate 
electrodes 5a, 5b. The silicide films 10a, 10b, 11a, 11b are 
formed of, for example, TiSi, CoSi, Pt.Si, PdSi, IrSi or 
Rh.Si. For forming the silicide films 11a, 11b, the surfaces of 
the gate electrodes 5a, 5b are removed to a predetermined 
depth so as to form shallow trenches, followed by forming 
the silicide films 11a, 11b in these trenches. It follows that 
the silicide film 10a is formed in the exposed portion on the 
surface of the silicon substrate 1 within the element forming 
region 21a, and the Silicide film 11a is formed in the exposed 
portion on the Surface of the gate electrode 5a. 

004.5 The silicide film 10a is formed contiguous to the 
diffusion layers 8a, 8b so as to form an elevated source-drain 
Structure. In this fashion, manufactured is the Semiconductor 
device including the MOSFETs 3a and 3b as shown in FIG. 
1. 

0046. As described above, the post-oxide films 6a and 6b 
differing from each other in the thickness are formed to 
extend from the side wall of the gate electrode over the 
Surface of the silicon Substrate 1 in the first embodiment of 
the present invention described above. In other words, it is 
possible to form MOSFETs having the post-oxide films 
differing from each other in the thickness. It follows that it 
is possible for the various MOSFETs differing from each 
other in use to include post-oxide films having optimum 
thicknesses differing from each other So as to further facili 
tate the realization of an SOC or a system LSI. To be more 
specific, it is possible to use the MOSFET3a having a thin 
post-oxide film 6a as a transistor for a logic circuit or an 
SRAM circuit. It is also possible to use the MOSFET 3b 
having a thick post-Oxide film 6b as a transistor of, for 
example, a DRAM circuit or the analog circuit of a low 
power Source Voltage. 

0047 Also, in the first embodiment described above, one 
of the MOSFETs is subjected to a wet etching with the 
MOSFET covered with a mask consisting of, for example, 
a resist, making it possible to form the post-oxide films 6a, 
6b differing from each other in thickness. Incidentally, a wet 
etching was employed in the first embodiment of the present 
invention. However, it is also possible to employ a dry 
etching. 

0.048 If dry etching is employed, the etching proceeds 
anisotropically. As a result, that portion of the post-oxide 
film 6a which is positioned on the side of the side wall of the 
gate electrode 5a differs in thickness from that portion of the 
post-oxide film 6a which is positioned to face the Surface of 
the silicon Substrate 1. That portion of the post-oxide film 6a 
which is positioned along the Side wall of the gate electrode 
5a is etched only slightly, compared with wet etching. It 
follows that it is possible to form a MOSFET by slightly 
changing the thickneSS in each of those portions of the 
post-oxide 6a and the post-oxide film 6b which are posi 
tioned along the Side wall portions of the gate electrodes 5a, 
5 b. 
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Second Embodiment 

0049. A second embodiment is directed to a modification 
of the first embodiment. In the first embodiment, the post 
oxide film 6a and the post-oxide film 6b were made different 
from each other in thickness by employing a half etching. 
On the other hand, the second embodiment is featured in that 
all the post-oxide film 6a is once removed by etching with 
the resist 22 formed selectively on only the MOSFET 3b, 
followed by newly forming the post-oxide film. It follows 
that the steps shown in FIGS. 2A to 3A in conjunction with 
the first embodiment are common with the second embodi 
ment. To avoid an overlapping description, the Steps after the 
step shown in FIG. 3A are shown in FIGS. 5A and 5B. 
0050. As shown in FIG.3A, the resist 22 is deposited on 
the entire Surface of the Semiconductor device and, then, the 
resist 22 formed on the element forming region 21a is 
removed by a photolithography proceSS So as to allow the 
resist 22 to remain only on the element forming region 21b, 
as in the first embodiment. Then, wet etching 23 using, for 
example, a dilute hydrofluoric acid is applied with the 
remaining resist 22 used as a mask So as to remove com 
pletely the post-oxide film 6a. 
0051. In the next step, the resist 22 on the element 
forming region 21b is removed as shown in FIG. 5A, 
followed by selectively forming a post-oxide film 21 on the 
MOSFET3a, as shown in FIG. 5B. The post-oxide film 21 
is formed under the conditions differing from those for 
forming the post-oxide films 6a and 6b. As a result, it is 
possible to form the post-oxide film 21 thinner than the 
post-Oxide film 6b. Incidentally, the Subsequent StepS are 
equal to the steps shown in FIGS. 4A and 4B referred to 
previously in conjunction with the first embodiment. 
0052 According to the second embodiment of the present 
invention, a mask material, e.g., resist, is formed on only the 
first MOSFET, and the post-oxide film of the second MOS 
FET is completely removed with the resist used as the mask, 
followed by forming again a post-oxide film on the Second 
MOSFET. It follows that it is possible to form, on the single 
silicon Substrate 1, a plurality of MOSFETs including post 
oxide films differing from each other in thickness as in the 
first embodiment of the present invention. 
0053. In the second embodiment described above, the 
resist 22 was removed first, followed by newly forming the 
post-Oxide film 21. Alternatively, it is also possible to newly 
form the post-oxide film 21 with the resist 22 left unre 
moved. In this case, it is possible to form the post-oxide film 
21 with the resist 22 used as a mask, making it possible to 
easily form the post-oxide film 21 differing in the thickness 
from the post-oxide film 6b. It is also possible to form the 
post-oxide film 21 thicker than the post-oxide film 6b. In this 
case, it is desirable to form the gate insulating film 4b thinner 
than the gate insulating film 4a. 

Third Embodiment 

0054) A third embodiment is a modification of the first 
and Second embodiments. In each of the first and Second 
embodiments, the thickness of the post-Oxide film in each of 
the MOSFETs 3a and 3b was changed by employing an 
etching. On the other hand, the third embodiment is char 
acterized in that ion implantation is performed in advance 
into the post-Oxide film-forming region before formation of 
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the post-oxide film So as to promote the rate of oxidation. 
The step shown in FIG. 2A referred to previously in 
conjunction with the first embodiment is in common with 
the third embodiment. In order to avoid an overlapping 
description, the process after the step shown in FIG. 2A is 
shown in FIGS. 6A and 6B. 

0.055 As shown in FIG. 2A, the gate insulating films 4a 
and 4b are formed in the element forming regions 21a and 
21b, followed by forming the gate electrodes 5a and 5b on 
the gate insulating films 4a and 4b, respectively. 
0056. In the next step, the entire surface of the semicon 
ductor device is coated with a resist 31, followed by selec 
tively removing the resist 31 formed on the MOSFET3b and 
Subsequently Selectively forming the resist 31 on only the 
MOSFET3a on which a thin post-oxide film is to be formed 
later, as shown in FIG. 6A. Then, ion implantation 32 is 
applied to the MOSFET3b with the resist 31 used as a mask. 
The ions that permit promoting the rate of oxidation Such as 
Ar", Fe" and I" are implanted into the MOSFET 3b. 
0057. In the next step, the resist 31 is peeled off, followed 
by forming post-oxide films. 33a and 33b on the MOSFETs 
3a and 3b, respectively, as shown in FIG. 6B. Before the 
step of forming the post-oxide film 33b, the ions that permit 
promoting the rate of oxidation are already implanted into 
the MOSFET3b in the step shown in FIG. 6A. It follows 
that the Surface of the silicon Substrate 1 and the side Surface 
of the gate electrode 5b of the MOSFET3b are oxidized at 
a rate higher than the oxidation rate of the MOSFET3a, with 
the result that the post-oxide film 33b is rendered thicker 
than the post-oxide film 33a. 
0.058 As described above, according to the third embodi 
ment of the present invention, the construction Similar to that 
of the first embodiment can be formed solely by ion implan 
tation, without having to perform etching. 

Fourth Embodiment 

0059 A fourth embodiment is directed to a modification 
of the third embodiment. In the third embodiment, the 
post-oxide films differing from each other in thickness are 
formed by employing an ion implantation that permits 
promoting the rate of oxidation. On the other hand, the 
fourth embodiment is characterized in that the post-oxide 
films differing from each other in thickness are formed by 
employing ion implantation that permits lowering the rate of 
oxidation. AS in the third embodiment, the Step shown in 
FIG. 2A referred to previously in conjunction with the first 
embodiment is commonly employed in the fourth embodi 
ment, too. 

0060. In the fourth embodiment, after the step shown in 
FIG. 2A, a resist 41 is selectively formed in a manner to 
cover the MOSFET3a alone as shown in FIG. 7A, which 
is opposite to the structure shown in FIG. 6A. Then, ion 
implantation 42 is performed with the resist 41 used as a 
mask. The ions that permit lowering the rate of oxidation 
such as N* are implanted into the MOSFET3b. 
0061. In the next step, the resist 41 is peeled off, followed 
by forming post-oxide films 43a and 43b on the MOSFETs 
3a and 3b, respectively, as shown in FIG. 7B. Before the 
step of forming the post-oxide film 43b, the ions that permit 
lowering the rate of oxidation are already implanted into the 
MOSFET3b in the step shown in FIG. 7A. It follows that 
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the Surface of the silicon Substrate 1 and the side Surface of 
the gate electrode 5b of the MOSFET3a are oxidized at a 
rate lower than the oxidation rate of the MOSFET 3b, with 
the result that the post-oxide film 43b is rendered thicker 
than the post-oxide film 43a. 
0062. As described above, according to the fourth 
embodiment of the present invention, the construction simi 
lar to that of the first embodiment can be formed solely by 
ion implantation, without having to perform etching. 

Fifth Embodiment 

0063. In each of the first to fourth embodiments described 
above, the gate insulating films 4a, 4b and the gate elec 
trodes 5a, 5b are formed by means of a lithography process, 
followed by forming the post-oxide film. In general, the 
patterns for processing the gates of various MOSFETs are 
simple ones for MOSFETs used in, for example, the DRAM 
Section, and a complex pattern for processing the gate of the 
MOSFETs used in, for example, a logic section. As 
described above, where these MOSFETs are formed in a 
Single chip, it is difficult to form the gate electrodes of these 
MOSFETs simultaneously by a lithography process. Such 
being the situation, employed is a method of forming the 
gates of these MOSFETs in different steps. 
0064. In a fifth embodiment of the present invention, the 
technical idea of the present invention is applied to the 
method referred to above. To be more specific, after the gate 
electrode of the first MOSFET is formed by lithography 
process, a post-Oxide film is deposited on the entire Surface 
of the Semiconductor device, followed by forming the gate 
electrode of the second MOSFET by a lithography process. 
Then, a post-Oxide film is formed on gate electrode of the 
Second MOSFET 

0065. As in the first embodiment, the element isolating 
insulating film 2, the p-type well 1a, and the n-type well 1b 
are formed on the Surface of the silicon Substrate 1. Then, the 
gate insulating film 4a is formed within the element forming 
region 21a, and the gate insulating film 4b is formed within 
the element forming region 21b, as shown in FIG. 8A. 
Further, an electrode material film 5c is deposited on the 
entire surface of the semiconductor device, followed by 
processing the electrode material film 5c of the MOSFET3b 
alone by lithography, to form the gate electrode 5b. 
0066. In the next step, a post-oxide film 51 is formed on 
the entire Surface of the Semiconductor device. Then, after a 
resist 52 is deposited on the entire Surface of the Semicon 
ductor device, the resist 52 is allowed to remain only within 
the Semiconductor forming region 21b, and on that region 
within the element forming region 21a on which the gate 
electrode 5a is to be formed, as shown in FIG. 8B. 
0067. In the next step, the gate electrode 5a and the gate 
insulating film 4a of the MOSFET 3a are processed by 
etching with the resist 52 used as a mask, as shown in FIG. 
9A. By this etching, the gate insulating film 4a, the electrode 
material film 5c and the post-oxide film 51 are completely 
removed in the region other than the region in which the gate 
electrode 5a is formed on the Surface of the silicon Substrate 
1 within the element forming region 21a. Then, the remain 
ing resist 52 is removed. 
0068. In the next step, a post-oxide film 53 is selectively 
formed on the MOSFET3a alone, as shown in FIG.9B. The 
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Subsequent steps are equal to those shown in FIGS. 4A and 
4B referred to previously in conjunction with the first 
embodiment. 

0069. According to the fifth embodiment, the gate elec 
trode of the first MOSFET is formed by a lithography 
process, followed by depositing a post-oxide film on the 
entire Surface of the Semiconductor device. Then, the gate 
electrode of the second MOSFET is formed by a lithography 
process, followed by forming a post-Oxide film on the gate 
electrode of the second MOSFET. As a result, it is possible 
to form a plurality of MOSFETs including the post-oxide 
films differing from each other in thickness on a Single 
Silicon Substrate 1 as in the first embodiment even in the case 
where the gates having different patterns are formed in 
different StepS. 
0070. In the embodiment described above, wet etching 
using dilute hydrofluoric acid was employed to etch the 
post-oxide film. However, the etching of the post-oxide film 
is not limited to wet etching. Alternatively, it is also possible 
to employ wet etching using, for example, a dilute hydrof 
luoric acid or ammonium fluoride. It is also possible to 
employ dry etching using an organic gas. 

0071 Also, a silicide film was formed on the diffusion 
layer and the gate electrode in each of the embodiments 
described above. However, it is also possible to form a 
Salicide film in place of the Silicide film. Also, it is possible 
for the film formed on the gate electrode to be of a laminate 
Structure including a metal film. Further, where it is unnec 
essary to lower the resistance of the wiring, these films need 
not be formed. 

0.072 Each of the embodiments described above covers 
the case where two different MOSFETs are formed in a 
Single chip for facilitating the description. In the case of 
manufacturing a Semiconductor device including three 
MOSFETs having post-oxide films differing from each other 
in the thickness, two of the three MOSFETs are covered with 
the resist 22 used as a mask and the thickness of the 
post-oxide film of the remaining one MOSFET alone is 
decreased by etching 23 in the StepS corresponding to the 
steps shown in FIGS. 3A and 3B. Then, the resist 22 
covering one MOSFET is peeled off so as to decrease the 
thickness of the post-oxide film included in each of the 
remaining two MOSFETs, followed by peeling off the resist 
22. As a result, it is possible to change the etching conditions 
So as to form three post-oxide films differing from each other 
in thickness. It is possible to form three post-Oxide films 
differing from each other in thickness by a technology 
similar to that used in the steps shown in FIGS. 5A, 5B, 6A, 
6B, 7A and 7B. Further, it is also possible to similarly form 
four or more post-oxide films differing from each other in 
thickness by changing the Steps of forming the maskS. 

0073. In each of the embodiments described above, the 
post-oxide film consists of an SiO film, which was formed 
by oxidizing the gate electrodes 5a, 5b each consisting of, 
for example, polysilicon and the Silicon Substrate 1. How 
ever, the post-Oxide film is not limited to the particular 
material and combination of the materials. For example, it is 
possible to use a nitride film Such as SiN or an oxynitride 
film such as SiON as a base material of the post-oxide film. 
Where the Substrate and the gate electrode are formed of 
materials other than Silicon, it is also possible to use other 
combinations. To be more Specific, any material can be used 
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as far as it is possible to form a film having a density higher 
than that of the side wall insulating film Such as an SiO film 
formed by a CVD method on the side wall of the post-oxide 
film. Also, the Side wall insulating film is not limited to an 
SiO film formed by the CVD method. It is possible for the 
side wall insulating film to be formed by another method. 
What should be noted is that any insulating film having a 
density higher than that of the Side wall insulating film can 
be used for forming the post-oxide film. Incidentally, where 
the Side wall insulating film is not formed, it Suffices to use 
a film having a density higher than that of the interlayer 
insulating film Surrounding the gate. 
0074. It is also possible to reverse the conductivity type 
employed in each of the embodiments described above. 
0075 Also, FIG. 3A shows the case where the thickness 
of the post-oxide film 6a is isotropically decreased by 
employing wet etching. If a dry etching is employed, how 
ever, it is possible to make that portion of the post-Oxide film 
6a which is positioned along the Side Surface of the gate 
electrode 5a thinner than the portion positioned on the 
Surface of the Substrate by utilizing the anisotropy of the 
etching. To be more Specific, in the case of employing the 
etching having an anisotropy, it is possible to promote the 
etching on the Side Surface portion of the gate electrode 5a 
by making the angle in which the etching proceeds not 
perpendicular to the Substrate Surface. It is also possible to 
make the post-Oxide film 6a on the Substrate Surface thinner 
than the post-Oxide film 6a on the Side Surface of the gate 
electrode 5a by making the angle in which the etching 
proceeds perpendicular to the Substrate Surface. 
0076. The depth of the low concentration diffusion layers 
9a, 9c is increased with the decrease in thickness of the 
post-Oxide film 6a positioned on the Substrate Surface, and 
the electric field concentration in the vicinity of the side wall 
bottom portion 5f of the gate electrode is defined by both the 
thickness of the post-oxide film 6a on the Surface of the 
substrate 1 and the thickness of the post-oxide film 6a on the 
Side Surface of the gate electrode 5a. In other words, the 
electric field concentration is increased with a decrease in 
the distance between the gate electrode 5a Sandwiched 
between the post-oxide films 6a and the diffusion layer. It 
follows that it is possible to Set the anisotropy of the etching 
with the required degree of Suppressing the electric field 
concentration and the depth of the diffusion layer used as 
parameterS. 

0077 Similarly, it is possible to control the directivity of 
ion implantation in the step shown in FIG. 6A. To be more 
Specific, it is possible to perform ion implantation with the 
running angle of the ions relative to the Substrate Surface. 
Any running angle can be chosen as long as the direction 
allows the ions to be implanted to the Side Surface of the gate 
electrode 5b. By controlling the directivity of ion implan 
tation in this fashion, it is possible to form post-Oxide film 
33b on the side surface of the gate electrode 5b in an amount 
larger than that on the surface of the substrate. On the 
contrary, it is also possible to control ion implantation Such 
that the gate electrode 5b is formed in an amount Smaller 
than that on the Surface of the Substrate in FIG. 7. 

0078. It should also be noted that, if the ions are 
implanted in an inclined direction, it is possible to implant 
ions over the entire region of the Side wall of the gate 
electrode 5b and over the entire region of the side wall of the 
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gate insulating film 4b. Therefore, the post-oxide film 33b is 
formed in a uniform thickness in the Side walls of the gate 
electrode 5b and the gate insulating film 4b. Also, the gate 
electrode 5b and the gate insulating film 4b are formed 
columnar (not shown). Such being the situation, it is pos 
sible to perform ion implantation 32 not only from the side 
Surface as shown in FIG. 6A but also from the front Surface, 
the back Surface and in an inclined fashion over all direc 
tions. In this case, it is possible to form the post-Oxide film 
33b having a uniform thickness on all the side surfaces of the 
gate electrode 5b and the gate insulating film 4b. 
0079. It is also possible to perform ion implantation in an 
inclined fashion over all directions in the step shown in FIG. 
7A. As a result, it is possible to form the post-oxide film 43a 
having a uniform thickness over the entire Side Surfaces of 
the gate electrode 5a and the gate insulating film 4a. 
0080 Each of the embodiments described above is 
directed to a MOSFET using an insulating film consisting of 
SiO2 as the gate insulating film 4a. However, the technical 
idea of the present invention can be applied to a MISFET 
having any type of the insulating film used therein. 
0.081 Further, in each of the embodiments described 
above, the post-oxide film is formed to cover the gate 
insulating film, the gate electrode and the diffusion layer. 
However, the post-oxide film is not limited to the particular 
construction. It is possible for the post-oxide film not to 
cover the upper Surface of the gate electrode and not to cover 
that region of the diffusion layer which is positioned close to 
the element isolating insulating film, as long as the post 
oxide film covers at least the gate electrode. 
0082) Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the Specific 
details and representative embodiments shown and 
described herein. Accordingly, various modifications may be 
made without departing from the Spirit or Scope of the 
general inventive concept as defined by the appended claims 
and their equivalents. 

What is claimed is: 
1. A Semiconductor device including first and Second 

MISFETs, each of said first and second MISFETs compris 
ing: 

a Semiconductor Substrate common to the first and Second 
MISFETs; 

a Source region formed in Said Semiconductor Substrate; 
a drain region formed in the Semiconductor Substrate apart 
from Said Source region; 

a gate insulating film provided on the Surface of the 
Semiconductor Substrate and positioned between the 
Source region and the drain region; 

a gate electrode provided on Said gate insulating film; and 
a covering insulating film having a first region arranged 
on the Source region and the drain region and a Second 
region arranged on the Side Surfaces of the gate elec 
trode and the gate insulating film, Said first region in 
said first MISFET differing in thickness from said first 
region in said second MISFET. 
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2. A Semiconductor device including first and Second 
MISFETs, each of said first and second MISFETs compris 
ing: 

a Semiconductor Substrate common to the first and Second 
MISFETs; 

a Source region formed in Said Semiconductor Substrate; 
a drain region formed in the Semiconductor Substrate apart 

from Said Source region; 
a gate insulating film provided on the Surface of the 

Semiconductor Substrate and positioned between the 
Source region and the drain region; 

a gate electrode provided on Said gate insulating film; and 
a covering insulating film having a first region arranged 

on the Source region and the drain region and a Second 
region arranged on the Side Surfaces of the gate elec 
trode and the gate insulating film, Said first and Second 
region in said first MISFET differing in thickness from 
said first and second region in said second MISFET. 

3. The Semiconductor device according to claim 1, 
wherein Said covering insulating film is an insulating film 
Selected from the group consisting of a Semiconductor oxide 
film, a Semiconductor nitride film and a Semiconductor 
oxynitride film. 

4. The Semiconductor device according to claim 1, further 
comprising a CVD insulating film formed by a CVD 
method, said CVD insulating film covering the periphery of 
Said covering film. 

5. The Semiconductor device according to claim 1, 
wherein Said gate electrode has a side Surface in contact with 
Said covering insulating film and a bottom Surface in contact 
with Said gate insulating film, the corner portion of Said gate 
electrode ranging between Said Side Surface and Said gate 
bottom Surface being rounded. 

6. The Semiconductor device according to claim 1, 
wherein Said first and Second regions of Said covering 
insulating film are Substantially equal to each other in the 
thickness in each of Said first and second MISFETs. 

7. The Semiconductor device according to claim 1, 
wherein Said gate insulating film has a first thickness and a 
Second thickness larger than Said first thickness, Said cov 
ering insulating film has a third thickness and a fourth 
thickness larger than third thickness, said first MISFET 
includes the gate insulating film having Said first thickness 
and the covering insulating film having Said third thickness, 
and said second MISFET includes the gate insulating film 
having Said Second thickneSS and the covering insulating 
film having Said fourth thickness. 

8. The Semiconductor device according to claim 7, 
wherein said first MISFET constitutes a logic circuit or an 
SRAM circuit, and said second MISFET constitutes a 
DRAM circuit or an analog circuit. 

9. A method of manufacturing a Semiconductor device 
including first and second MISFETs comprising the steps of: 

providing gate insulating films of Said first and Second 
MISFETs on a semiconductor Substrate; 

providing gate electrodes on Said gate insulating films, 
covering the gate electrodes of Said first and Second 
MISFETs with an insulating material film, said material 
film providing the basis of a covering insulating film 
having a first region arranged on Said Semiconductor 
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Substrate and a Second region arranged on the Side 
Surfaces of the gate electrode and the gate insulating 
film in said first and second MISFETs; 

decreasing the thickness of Said insulating material film 
by etching in a region corresponding to Said first region 
of said covering insulating film in said first MISFET; 
and 

forming after said etching Step a Source region and a drain 
region in the Surface region of Said Semiconductor 
Substrate by ion implantation through Said first region 
of Said covering insulating film with the gate electrode 
used as a mask in said first and second MISFETs. 

10. The method of manufacturing a semiconductor device 
according to claim 9, wherein Said etching is applied to only 
said covering insulating film of said first MISFET with the 
covering insulating film of said second MISFET covered 
with a resist mask. 

11. The method of manufacturing a Semiconductor device 
according to claim 9, further comprising the Step of forming 
a CVD insulating film by a CVD method, said CVD 
insulating film covering the periphery of Said covering 
insulating film. 

12. A method of manufacturing a Semiconductor device 
including first and second MISFETs comprising the steps of: 

providing gate insulating films of Said first and Second 
MISFETs on a semiconductor Substrate; 

providing gate electrodes on Said gate insulating films, 

covering the gate electrode of Said first and Second 
MISFETs with a first insulating material film, said first 
insulating material film providing the basis of a cov 
ering insulating film having a first region arranged on 
Said Semiconductor Substrate and a Second region 
arranged on the Side Surfaces of the gate electrode and 
the gate insulating film in said second MISFET; 

removing Said first insulating material film from Said first 
MISFET; 

covering, after removal of Said first insulating film, the 
gate electrode of said first MISFET with a second 
insulating material film, Said Second insulating material 
film providing the basis of a covering insulating film 
having a first region arranged on Said Semiconductor 
Substrate and a Second region arranged on the Side 
Surfaces of the gate electrode and the gate insulating 
film in said first MISFET, and 

forming after the gate electrode of said first MISFET is 
covered with Said Second insulating material film, a 
Source region and a drain region in the Surface region 
of Said Semiconductor Substrate by ion implantation 
through said first region of Said covering insulating film 
with the gate electrode used as a mask in Said first and 
Second MISFETs. 

13. The method of manufacturing a Semiconductor device 
according to claim 12, wherein Said Step of removing Said 
first insulating material film is performed by etching only 
said first insulating film of said first MISFET, with the first 
insulating material film of said second MISFET covered 
with a resist mask. 

14. The method of manufacturing a Semiconductor device 
according to claim 12, further comprising the Step of form 
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ing a CVD insulating film by a CVD method, said CVD 
insulating film covering the periphery of Said covering 
insulating film. 

15. A method of manufacturing a Semiconductor device 
including first and second MISFETs comprising the steps of: 

providing gate insulating films of Said first and Second 
MISFETs on a semiconductor Substrate; 

providing gate electrodes on Said gate insulating films, 
implanting ions Selected from the group consisting of ions 

that permit changing the oxidizing rate, ions that permit 
changing the nitriding rate and ions that permit chang 
ing the oxynitriding rate into regions in which Said first 
MISFET is to be formed; 

covering the gate electrodes of Said first and Second 
MISFETs with an insulating material film, said insu 
lating material film providing the basis of a covering 
insulating film having a first region arranged on Said 
Semiconductor Substrate and a Second region arranged 
on the Side Surfaces of the gate electrode and the gate 
insulating film in said first and second MISFETs; and 

forming, after the gate electrodes of Said first and Second 
MISFETs are covered with said insulating material 
film, a Source region and a drain region in the Surface 
region of Said Semiconductor Substrate by ion implan 
tation through said first region of Said covering insu 
lating film with the gate electrode used as a mask in 
said first and second MISFETs; 

wherein, in the case of implanting ions that permit chang 
ing the oxidizing rate, Said covering insulating film is 
a Semiconductor oxide film; in the case of implanting 
ions that permit changing the nitriding rate, Said cov 
ering insulating film is a Semiconductor nitride film; 
and in the case of implanting ions that permit changing 
the oxynitriding rate, Said covering insulating film is a 
Semiconductor oxynitride film. 

16. The method of manufacturing a Semiconductor device 
according to claim 15, further comprising the Step of form 
ing a CVD insulating film by a CVD method, said CVD 
insulating film covering the periphery of Said covering 
insulating film. 

17. The method of manufacturing a semiconductor device 
according to claim 15, wherein Said ion implantation is 
performed by inclining the running direction of the ions 
relative to Said Semiconductor Substrate So as to allow Said 
covering insulating film of said first MISFET to have said 
first region and Said region differing from each other in 
thickness. 

18. The method of manufacturing a semiconductor device 
according to claim 15, wherein Said ion implantation is 
performed by inclining the running direction of the ions 
relative to Said Semiconductor Substrate So as to allow Said 
covering insulating film of said first MISFET to have said 
Second region having a uniform thickness. 

19. The method of manufacturing a semiconductor device 
according to claim 15, wherein Said ion implantation is 
performed from all directions of the Side Surface of Said gate 
electrode of said first MISFET so as to allow said covering 
insulating film of the first MISFET to have said second 
region having a uniform thickness in every direction. 

20. A method of manufacturing a Semiconductor device 
including first and second MISFETs comprising the steps of: 
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providing gate insulating films of Said first and Second 
MISFETs on a semiconductor Substrate; 

providing an electrode material film providing the basis of 
a gate electrode on Said gate insulating films, 

etching said electrode material film in said first MISFET 
So as to form said gate electrode, 

covering, after Said etching Step, the gate electrode in Said 
first MISFET and said electrode material film in said 
second MISFET with a first insulating material film, 
Said first insulating material film providing the basis of 
a covering insulating film having a first region arranged 
on Said Semiconductor Substrate and a Second region 
arranged on the Side Surfaces of the gate electrode and 
the gate insulating film in said first MISFET; 

etching Said first insulating film and Said electrode mate 
rial film in said second MISFET so as to form said gate 
electrode, 

removing the first insulating material film in Said Second 
MISFET after said etching step; 

covering the gate electrode with a Second insulating 
material film in said second MISFET after removal of 
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Said first insulating material film, Said Second insulating 
material film providing the basis of a covering insulat 
ing film having a first region arranged on Said Semi 
conductor Substrate and Second region arranged on the 
Side Surfaces of the gate electrode and the gate insu 
lating film in said second MISFET, and 

forming, after the gate electrode of said second MISFET 
is covered with Said Second insulating material film, a 
Source region and a drain region in the Surface region 
of Said Semiconductor Substrate by ion implantation 
through said first region of Said covering insulating film 
with the gate electrode used as a mask in Said first and 
Second MISFETs. 

21. The method of manufacturing a Semiconductor device 
according to claim 20, further comprising the Step of form 
ing a CVD insulating film by a CVD method, said CVD 
insulating film covering the periphery of Said covering 
insulating film. 


