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(57) ABSTRACT 

A CMOS semiconductor device and a method of manufac 
turing the same in Which the gate induced drain leakage 
(GIDL) effect is reduced. In the semiconductor device of this 
invention, high concentration source/drain regions of a 
PMOS transistor are formed aWay from the gate pattern 
sidewall spacers. This is accomplished by using as an 
implant mask a dielectric ?lm formed on an entire surface of 
a semiconductor substrate, Where the semiconductor sub 
strate includes a PMOS transistor region in an n-Well, a low 
concentration source/drain regions of a PMOS transistor 
formed by using a gate pattern as an implant mask, the 
PMOS transistor gate pattern sidewall spacers, and an 
NMOS transistor region in a p-Well With the NMOS tran 
sistor having both a low concentration and a high concen 
tration source/drain regions. 
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FIG . 3 
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FIG. 5 

18 

14 

12 - 

/_ 
"N i 

lg 

FIG. 6 

I PR4 

lllllllll! {J18 
16b PG 16a N6 

14 ,__._.. 14 J 

1 ' 1Z/—-\ 1 12/‘ 
i LP LP i LN LN i 

PMOS NMOS 
11-well p-well 

Q 



Patent Application Publication Jul. 14, 2005 Sheet 4 0f 8 US 2005/0151173 A1 

FIG. 7 
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FIG. 11 
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FIG. 13 
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SEMICONDUCTOR DEVICE AND METHODS OF 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates in general to a semi 
conductor device and a method of manufacturing the same. 
More particularly, the present invention is directed to an 
enhancement mode MOSFET device and methods of manu 
facturing the same. 

[0003] 2. Description of the Related Art 

[0004] Increasing the density of integration of a semicon 
ductor device requires shortening of channel length of MOS 
transistors. If the channel length of the MOS transistor is 
shortened, a signi?cant leakage current ?oWs even though a 
voltage loWer than a threshold voltage is applied to a gate of 
the MOS transistor. A high leakage current ?oW through the 
semiconductor device made of the MOS transistors, in the 
stand-by condition, leads to a high poWer consumption. 
Several methods, such as reducing the thickness of a gate 
dielectric layer or increasing the channel ion implantation 
concentration etc, have been tried for solving this short 
channel effect problem of the MOS transistor. 

[0005] HoWever, these conventional methods also cause a 
change in the threshold voltage of the MOS transistor, 
making it dif?cult to optimiZe the thickness of the gate 
dielectric layer and the channel ion implantation concentra 
tion. Therefore, an attempt to solve the short channel effect 
through a lightly doped drain/source (LDD) structure is 
underWay instead of the above stated approaches. 

[0006] The MOS transistor having the conventional LDD 
structure has a large overlap area betWeen the source/drain 
and the gate, and consequently a large overlap capacitance. 
The conventional LDD structure also introduces a signi? 
cant leakage current in the MOS transistor by a gate induced 
drain leakage (GIDL) effect. In the GIDL effect, a tunneling 
current is generated betWeen the drain region and its adja 
cent channel region even When the MOS transistor is in ‘Off’ 
state. Such a large leakage current may cause an error 
operation of a PMOS transistor. 

SUMMARY OF THE INVENTION 

[0007] The present invention is directed to an enhance 
ment mode MOSFET based semiconductor device and a 
method of manufacturing the semiconductor device 
intended to prevent a leakage current from occurring due to 
a GIDL (Gate induced drain leakage) effect. 

[0008] According to an embodiment of the present inven 
tion, there is provided a semiconductor device manufactur 
ing method, Which may prevent the leakage current from 
occurring due to the GIDL effect, comprising the steps of 
forming a ?rst dielectric ?lm on an entire upper part of a 
semiconductor substrate, forming a photoresist pattern on a 
p-Well including a gate pattern of an NMOS transistor and 
a gate spacer thereof, and subsequently implanting ions into 
an n-Well for forming a high concentration source/drain 
regions of a PMOS by using the ?rst dielectric ?lm formed 
on upper parts of a gate pattern and a gate spacer of a PMOS 
transistor as an implant mask, and forming an interlayer 
dielectric ?lm thereon and then forming a contact, Wherein 
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said semiconductor substrate includes a PMOS transistor 
region in the n-Well; an NMOS transistor region in the 
p-Well, the gate pattern of the PMOS transistor formed on 
the PMOS transistor region and the gate spacers formed on 
both side Walls of the gate pattern thereof, and the gate 
pattern of the NMOS transistor formed on the NMOS 
transistor region and the gate spacers formed on both side 
Walls of the gate pattern thereof, the n-Well having a loW 
concentration source/drain regions formed by ion-implanta 
tion using the gate pattern of the PMOS transistor as an 
implant mask, and the p-Well having a loW concentration 
source/drain regions formed by ion-implantation using the 
gate pattern of the NMOS transistor as an implant mask and 
a high concentration source/drain regions formed by ion 
implantation using the gate pattern and the gate spacers of 
the NMOS transistor as an implant mask. 

[0009] According to another embodiment of the present 
invention, there is provided a semiconductor device manu 
facturing method comprising the step of forming a high 
concentration source/drain regions of a PMOS transistor by 
an ion-implantation using a dielectric ?lm formed on an 
entire upper part of a semiconductor substrate as an implant 
mask, Wherein the semiconductor substrate includes a 
PMOS transistor region in Which a loW concentration 
source/drain regions are ion-implanted into an n-Well by 
using a gate pattern as an implant mask; and an NMOS 
transistor region, in Which a loW concentration source/drain 
regions are formed by an ion-implantation using a gate 
pattern of the NMOS transistor as an implant mask and a 
high concentration source/drain regions formed by ion 
implantation using the gate pattern and gate spacers of the 
NMOS transistor as an implant mask. 

[0010] According to yet another embodiment of the 
present invention, there is provided a semiconductor device 
manufacturing method comprising the steps of forming a 
metal ?lm on upper parts of a gate pattern of a PMOS 
transistor and a gate pattern of an NMOS transistor on a 
semiconductor substrate, and then forming a capping layer 
entirely over the semiconductor substrate including the gate 
patterns and gate spacers of the NMOS and PMOS transis 
tors for performing a silicidation process and forming a 
silicide ?lm on the upper parts of the gate patterns of the 
PMOS and NMOS transistors; forming a photoresist pattern 
on a p-Well including the gate pattern of the NMOS tran 
sistor and a gate spacer, and subsequently implanting ions 
into an n-Well for forming a high concentration source/drain 
regions by using as an implant mask the capping layer 
formed on the upper parts of the gate pattern and a gate 
spacer of the PMOS transistor; and forming an interlayer 
dielectric ?lm thereon and then forming a contact, Wherein 
said semiconductor substrate includes a PMOS transistor 
region in the n-Well; an NMOS transistor region in the 
p-Well, the gate pattern of the PMOS transistor formed on 
the PMOS transistor region and the gate spacers formed on 
both side Walls of the gate pattern thereof, and the gate 
pattern of the NMOS transistor formed on the NMOS 
transistor region and the gate spacers formed on both side 
Walls of the gate pattern thereof, the n-Well having a loW 
concentration source/drain regions formed by ion-implanta 
tion using the gate pattern of the PMOS transistor as an 
implant mask; and the p-Well having a loW concentration 
source/drain regions formed by ion-implantation using the 
gate pattern of the NMOS transistor as an implant mask and 
a high concentration source/drain regions formed by ion 
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implantation using the gate pattern and the gate spacers of 
the NMOS transistor as an implant mask. 

[0011] According to a feature of the present invention, the 
?rst dielectric ?lm or the capping layer may be an etch 
stopper in forming a contact hole as Well as the implant mask 
in forming the high concentration source/drain regions of the 
PMOS transistor. 

[0012] According to another feature of the present inven 
tion, the ?rst dielectric ?lm or the capping layer thickness 
may be about 1000 Angstroms and may be made of any one 
of SiN and SiON, and the metal ?lm formed on top of the 
gate pattern may be made of cobalt. 

[0013] According to yet another feature of the present 
invention, there is provided a semiconductor device com 
prising a semiconductor substrate having a uniform conduc 
tivity, a PMOS transistor that includes a gate pattern com 
posed of a gate oxide ?lm and a gate conductive layer on a 
PMOS transistor region of the semiconductor substrate, 
ion-implanted loW concentration source/drain regions 
formed on both sides of the gate pattern on the semicon 
ductor substrate, and ion-implanted high concentration 
source/drain regions also formed on both sides of the gate 
pattern but at a distance far from the gate pattern; and an 
NMOS transistor that includes a gate pattern composed of a 
gate oxide ?lm and a gate conductive layer on an NMOS 
transistor region of the semiconductor substrate, ion-im 
planted loW concentration source/drain regions formed on 
both sides of the gate pattern on the semiconductor substrate, 
and ion-implanted high concentration source/drain regions 
also formed on both sides of the gate pattern but at a distance 
relatively nearer to the gate pattern compared to the distance 
betWeen the high concentration source/drain regions and the 
gate pattern of the PMOS transistor. 

[0014] According to still another feature of the present 
invention, there is provided a semiconductor device com 
prising a semiconductor substrate having a uniform conduc 
tivity; and a PMOS transistor that includes a gate pattern 
composed of a gate oxide ?lm and a gate conductive layer 
on a PMOS transistor region of the semiconductor substrate, 
a gate spacer on both sideWalls of the gate spacer, ion 
implanted loW concentration source/drain regions formed on 
both sides of the gate pattern in the semiconductor substrate, 
and ion-implanted high concentration source/drain regions 
also formed on both sides of the gate pattern but aWay from 
the gate spacer. 

[0015] According to another feature of the present inven 
tion, there is provided a semiconductor device manufactur 
ing method comprising the steps of forming a ?rst dielectric 
?lm on an entire upper part of a semiconductor substrate that 
includes a PMOS transistor region, a gate pattern of a PMOS 
transistor formed on the PMOS transistor region, an n-Well 
having ion-implanted loW concentration source/drain 
regions formed by using the gate pattern of the PMOS 
transistor as an implant mask, and spacers formed on both 
side Walls of the gate pattern, implanting ions for forming a 
high concentration source/drain regions into the n-Well by 
using as an implant mask the ?rst dielectric ?lm formed on 
upper parts of the gate pattern of the PMOS transistor and 
the gate spacers, and forming an interlayer dielectric ?lm 
thereon, and subsequently forming a contact. 

[0016] According to yet another feature of the present 
invention, there is provided a semiconductor device char 
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acteriZed by a loW concentration source/drain regions 
formed by using a gate pattern as an implant mask, a 
dielectric ?lm formed on an entire upper part of a semicon 
ductor substrate on Which gate spacers are formed on both 
side Walls of the gate pattern, and high concentration source/ 
drain regions formed by using the dielectric ?lm as an 
implant mask. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above and other embodiments, features and 
advantages of the present invention Will become more 
apparent to those of ordinary skill in the art by describing in 
detail preferred embodiments thereof With reference to the 
attached draWings in Which: 

[0018] FIGS. 1 to 7 illustrate a process sequence of a 
single-gate type semiconductor device and a method of 
fabricating the same in accordance With one exemplary 
embodiment of the present invention; and 

[0019] FIGS. 8 to 15 illustrate a process sequence of a 
dual-gate type semiconductor device and a method of fab 
ricating the same in accordance With another exemplary 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] Korean Patent Application No. 2002-51322, ?led 
on Aug. 29, 2002, and entitled: “Semiconductor Device and 
Method of Manufacturing the Same”, is incorporated herein 
in its entirety. 

[0021] The present invention Will noW be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. The invention may, hoWever, be embodied in dif 
ferent forms and should not be construed as limited to the 
embodiments set forth herein. Rather, these embodiments 
are provided so that this disclosure Will be thorough and 
complete, and Will fully convey the scope of the invention 
to those skilled in the art. In the draWings, the thickness of 
layers and regions are exaggerated for clarity. It Will also be 
understood that When a layer is referred to as being “on” 
another layer or substrate, it can be directly on the other 
layer or substrate, or intervening layers may also be present. 
Further, it Will be understood that When a layer is referred to 
as being “under” another layer, it can be directly under, and 
one or more intervening layers may also be present. In 
addition, it Will also be understood that When a layer is 
referred to as being “betWeen” tWo layers, it can be the only 
layer betWeen the tWo layers, or one or more intervening 
layers may also be present. Like numbers refer to like 
elements throughout. 

[0022] Hereinafter, preferred embodiments of the present 
invention Will be described in detail With reference to the 
accompanying draWings. 
[0023] Referring to FIGS. 1 to 7, there is illustrated a 
process sequence of a single gate type semiconductor device 
and a method of manufacturing the same according to an 
exemplary embodiment of the present invention. Referring 
to FIGS. 8 to 15, there is illustrated a process sequence of a 
dual gate type semiconductor device and a method of 
manufacturing the same according to another exemplary 
embodiment of the present invention. 
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[0024] Referring ?rst to FIG. 1 of FIGS. 1 through 7 
showing one embodiment of the single-gate type semicon 
ductor device, an isolation layer is formed on a ?eld 
region of a p-type semiconductor substrate 10 to electrically 
isolate an active region intended for a PMOS transistor from 
an active region intended for an NMOS transistor. An n-Well 
is formed in the active region intended for the PMOS 
transistor, and a p-Well is formed in the active region 
intended for the NMOS transistor. On such formed p-type 
semiconductor substrate 10, a gate oxide ?lm 12 is formed, 
and then on top of the gate oxide ?lm 12, a gate conductive 
layer 14 is formed. Then a gate pattern PG of the PMOS 
transistor and a gate pattern NG of the NMOS transistor are 
formed using a photolithography process. 

[0025] Referring to FIG. 2, a ?rst photoresist pattern PR1 
(not shoWn) is formed on the P-Well including the gate 
pattern NG of the NMOS transistor, exposing the n-Well 
including the gate pattern PG of the PMOS transistor. Next, 
ion implantation regions LP, Which are loW concentration 
source/drain regions, are formed by implanting ions of a loW 
concentration into the n-Well by using the gate pattern PG of 
the PMOS transistor as a mask. Then the ?rst photoresist 
pattern PR1 (not shoWn) is removed, and next a second 
photoresist pattern PR2 (not shoWn) is formed on the n-Well 
including the gate pattern PG of the PMOS transistor, 
exposing the p-Well including the gate pattern NG. Also, 
ions of a loW concentration are implanted into the p-Well by 
using the gate pattern NG of the NMOS transistor as a mask. 
This ion-implantation processing step forms loW concentra 
tion source/drain regions LN of the NMOS transistor. 

[0026] Referring to FIG. 3, the second photoresist pattern 
PR2 (not shoWn) is removed, and then on an entire upper 
surface of such formed P-type semiconductor substrate 10, 
a ?rst dielectric ?lm is formed and subsequently etched by 
a photolithography process, to form gate spacers 16b and 
gate spacers 16a on both side Walls of the gate patterns PG 
and NG. 

[0027] Referring to FIG. 4, a third photoresist pattern PR3 
is formed on the n-Well including the gate pattern PG and the 
gate spacers 16b using a photolithography process, there by 
exposing the p-Well including the gate pattern NG. Next, 
ions of a high concentration are implanted into the p-Well by 
using the gate pattern NG and the gate spacers 16a together 
as a mask, so as to form a high concentration source/drain 
regions HN of the NMOS transistor. 

[0028] Referring to FIG. 5, subsequently, the third pho 
toresist pattern PR3 is removed, and then a second dielectric 
?lm 18, may be made of SiN or SiON, is formed over an 
entire surface of such formed p-type semiconductor sub 
strate 10. The second dielectric ?lm 18 also may be used as 
an etch stopper later, While forming contact holes through an 
interlayer dielectric ?lm, and is deposited to a thickness of 
about 1000 Also, the second dielectric ?lm 18 of the 
present invention may be used as a mask afterWard While 
forming the high concentration source/drain regions of the 
PMOS transistor. 

[0029] Referring to FIG. 6, a fourth photoresist pattern 
PR4 is formed on the p-Well including the gate pattern NG 
and the gate spacers 16a using the photolithography process, 
there by exposing the n-Well including the gate pattern PG 
and the gate spacers 16b. The process of forming the fourth 
photoresist pattern PR4 may be similar to that of the third 
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photoresist pattern PR3. Subsequently, ions of a high con 
centration are implanted into the p-Well, by using the second 
dielectric ?lm 18 formed on the upper surface of the gate 
pattern PG and on the gate spacers 16b as a mask, so as to 
form high concentration source/drain regions HP of the 
PMOS transistor. Thus, high concentration source/drain 
regions HP, formed by using the second dielectric ?lm 18 as 
an implant mask, reduce an overlap betWeen the gate and the 
drain regions and consequently decrease a leakage current 
caused by the GIDL effect. 

[0030] Referring to FIG. 7, subsequently, the fourth pho 
toresist pattern PR4 is removed and then an interlayer 
dielectric ?lm 22 is deposited over an entire surface of such 
formed p-type semiconductor substrate 10. Next contact 
holes are formed using a photolithography process, and then 
the contact holes are ?lled With a metal so as to form a 

contact plug Etching of the second dielectric ?lm 18 in 
the contact hole area may be performed (not shoWn) before 
depositing the contact plug (C) material. Thereby the pro 
cess of fabricating the single-gate type CMOS transistor, 
Which is provided With a lightly doped drain/source (LDD) 
structure, is completed. 

[0031] Accordingly, in this embodiment of the present 
invention referring to FIGS. 1 through 7, the high concen 
tration source/drain regions HP of the PMOS transistor in a 
CMOS device are formed, by using the second dielectric 
?lm as an implant mask. The high concentration source/ 
drain regions HP of the PMOS transistor, thus formed, 
reduce an overlap betWeen the gate and the drain regions and 
consequently decrease a leakage current caused by the GIDL 
effect. 

[0032] Referring to FIGS. 8 to 15, there is illustrated a 
process sequence of a double-gate type semiconductor 
device and a method of fabricating the same, according to 
another exemplary embodiment of the present invention. 

[0033] FIGS. 8 through 11 have the same sequential steps 
as FIGS. 1 to 4. That is, an isolation layer is formed on 
a ?eld region of a p-type semiconductor substrate to elec 
trically isolate a PMOS transistor active region from an 
NMOS transistor active region. An n-Well is formed in the 
PMOS transistor active region, and a p-Well is formed in the 
NMOS transistor active region. On such a formed p-type 
semiconductor substrate 10, a gate oxide ?lm 12 is formed, 
and on an upper surface of the gate oxide ?lm 12, a gate 
conductive layer 14 is formed, then gate patterns PG and PN 
of a PMOS transistor and an NMOS transistor, respectively 
are formed by a photolithography process. 

[0034] A ?rst photoresist pattern PR1 (not shoWn) is 
formed on the p-Well including the gate pattern NG of the 
NMOS transistor, and ions of a loW concentration are 
implanted into the n-Well by using the gate pattern PG of the 
PMOS transistor as a mask, to form loW concentration 
source/drain regions LP of the PMOS transistor. Also, the 
second photoresist pattern PR2 (not shoWn) is formed on the 
n-Well including the gate pattern PG of the PMOS transistor, 
and then ions of a loW concentration are implanted into the 
p-Well by using the gate pattern NG of the NMOS transistor 
as a mask, to form loW concentration source/drain regions 
LN of the NMOS transistor. On such a formed P-type 
semiconductor substrate 10, a ?rst dielectric ?lm is formed 
entirely over the surface of the substrate 10, and then etched 
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by a phototolithography process, so as to form gate spacers 
16b and 16a on both side Walls of the gate patterns PG and 
NG, respectively. 

[0035] Subsequently, a third photoresist pattern PR3 is 
formed on the n-Well including the gate pattern PG and the 
gate spacers 16b, using a photolithography process, thus 
exposing the p-Well including the gate pattern NG. Then, 
ions of a high concentration are implanted into the p-Well by 
using the gate pattern NG and the gate spacers 16a together 
as a mask, so as to form a high concentration source/drain 
regions HN of the NMOS transistor. 

[0036] Referring to FIG. 12, the third photoresist pattern 
PR3 is removed, and then a metal ?lm, e.g., a cobalt ?lm 15, 
used for obtaining a silicide ?lm is formed on the upper 
surface of the gate patterns, PG and NG. Additionally, before 
depositing the cobalt ?lm 15, a process for removing a 
natural oxide ?lm for restraining a premature silicidation can 
be provided. 

[0037] Referring to FIG. 13, a capping layer 20, made of 
a material such as SiON or SiN, is deposited to a thickness 
of about 1000 A over the entire surface of such a formed 
P-type substrate 10. The capping layer 20 is intended for a 
silicidation of the cobalt ?lm 15. Further, the capping layer 
20 of the present invention is used as an implant mask in a 
later process of forming the heavily doped source/drain 
regions of the PMOS transistor. The capping layer may also 
serve as an etch stopper in forming contact holes through an 
interlayer dielectric ?lm. After depositing the capping layer 
20, the cobalt ?lm 15 is thermally processed for silicidation, 
to form a silicide ?lm 15a. That is, elements of the capping 
20 are diffused into the cobalt ?lm during the thermal 
process to perform a silicidation reaction. 

[0038] Next, referring to FIG. 14, a fourth photoresist 
pattern PR4 is formed on the P-Well including the gate 
pattern NG and the gate spacers 16a using a photolithogra 
phy process, thus exposing the n-Well including the gate 
pattern PG. The process of forming the fourth photoresist 
pattern PR4 may be similar to that of the third photoresist 
pattern PR3. Subsequently, ions of a high concentration are 
implanted into the p-Well by using the capping layer 20 
formed on the upper parts of the gate pattern PG and the gate 
spacers 16b as a mask, to create high concentration source/ 
drain regions HP of the PMOS transistor. Therefore, the high 
concentration source/drain regions HP of the PMOS tran 
sistor, formed by using the capping layer 20 as an implant 
mask, thus reduce an overlap betWeen the gate and the drain 
regions and thereby decrease a leakage current caused by the 
GIDL effect. 

[0039] Referring to FIG. 15, the fourth photoresist pattern 
PR4 is removed, and entirely thereon, an interlayer dielectric 
?lm 22 is formed. Next, a contact hole is formed using a 
photolithography etching process, and then this contact hole 
is ?lled to form a contact plug Etching of the capping 
layer 20 in the contact hole area may be performed (not 
shoWn) before depositing the contact plug (C) material. 
Thereby, the fabricating process of a dual-gate type CMOS 
transistor having an LDD (Lightly doped drain/source) 
structure is completed. 

[0040] Accordingly, in this embodiment of the present 
invention, the high concentration source/drain regions HP of 
a PMOS transistor in a CMOS device are formed by using 
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the capping layer as an implant mask, thereby reducing an 
overlap betWeen the gate and the drain regions of the PMOS 
transistor and consequently decreasing a leakage current 
caused by the GIDL effect. 

[0041] As described above, according to one of the 
embodiments of the present invention, the second dielectric 
?lm, Which may be used as an etch stopper in forming the 
contact hole is used as an implant mask in forming the high 
concentration source/drain regions of the PMOS transistor in 
CMOS devices. In the PMOS transistor thus formed, an 
overlap betWeen the gate and the drain regions is decreased 
and consequently the leakage current by the GIDL effect is 
reduced. 

[0042] In addition, according to an embodiment of the 
current invention, high concentration source/drain regions of 
a PMOS transistor are formed by using the capping layer 
intended for a silicidation process of a gate metal ?lm as an 
implant mask. In this process an overlap betWeen the gate 
and the drain regions of the PMOS transistors is reduced 
considerably and hence a leakage current caused by the 
GIDL effect is decreased. 

[0043] According to an embodiment of the present inven 
tion, the high concentration source/drain regions HP of the 
PMOS transistor are formed farther aWay from the gate 
pattern PG compared to the high concentration source/drain 
regions HN of the NMOS transistor to the gate pattern NG. 

[0044] According to an embodiment of the present inven 
tion, the high concentration source/drain regions HP of the 
PMOS transistor are formed aWay from the gate pattern 
sideWall spacers. 

[0045] According to another embodiment of the present 
invention, a semiconductor device is characteriZed by a loW 
concentration source/drain regions formed by using a gate 
pattern as an implant mask, a dielectric ?lm formed on an 
entire upper part of a semiconductor substrate on Which gate 
spacers are formed on both side Walls of the gate pattern, and 
a high concentration source/drain regions formed by using 
the dielectric ?lm as an implant mask. 

[0046] Preferred embodiments of the present invention 
have been disclosed herein and, although speci?c terms are 
employed, they are used and are to be interpreted in a 
generic and descriptive sense only and not for purpose of 
limitation. Accordingly, it Will be understood by those of 
ordinary skill in the art that various changes in form and 
details may be made Without departing from the spirit and 
acope of the present invention as set forth in the folloWing 
claims. 

1-10. (canceled) 
11. A semiconductor device comprising: 

a semiconductor substrate having a uniform conductivity; 

a PMOS transistor that includes a gate pattern composed 
of a gate oxide ?lm and a gate conductive layer on a 
PMOS transistor region of the semiconductor substrate, 
ion-implanted loW concentration source/drain regions 
formed on both sides of the gate pattern on the semi 
conductor substrate, and ion-implanted high concentra 
tion source/drain regions also formed on both sides of 
the gate pattern but at a distance far from the gate 
pattern; and 
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an NMOS transistor that includes a gate pattern composed 
of a gate oxide ?lm and a gate conductive layer on an 
NMOS transistor region of the semiconductor sub 
strate, ion-implanted loW concentration source/drain 
regions formed on both sides of the gate pattern on the 
semiconductor substrate, and ion-implanted high con 
centration source/drain regions also formed on both 
sides of the gate pattern but at a distance relatively 
nearer to the gate pattern compared to the distance 
betWeen the high concentration source/drain regions 
and the gate pattern of the PMOS transistor. 

12. A semiconductor device comprising: 

a semiconductor substrate having a uniform conductivity; 
and 

a PMOS transistor that includes a gate pattern composed 
of a gate oXide ?lm and a gate conductive layer on a 
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PMOS transistor region of the semiconductor substrate, 
a gate spacer on both sideWalls of the gate pattern, 
ion-implanted loW concentration source/drain regions 
formed on both sides of the gate pattern in the semi 
conductor substrate, and ion-implanted high concentra 
tion source/drain regions also formed on both sides of 
the gate pattern but aWay from the gate spacer. 

13. (canceled) 
14. A semiconductor device characteriZed by a loW con 

centration source/drain regions formed by using a gate 
pattern as an implant mask, a dielectric ?lm formed on an 
entire upper part of a semiconductor substrate on Which gate 
spacers are formed on both side Walls of the gate pattern, and 
high concentration source/drain regions formed by using the 
dielectric ?lm as an implant mask. 

* * * * * 


