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SEMICONDUCTOR DEVICE AND 

METHOD FOR FABRICATING THE SAME 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates to a semiconductor device and a method for 

fabricating the semiconductor device. Specifically, the present invention relates to a 

structure of a MISFET (metal insulator semiconductor field-effect transistor) and a method 

for fabricating the MISFET and, more particularly, relates to techniques for improving the 

IO driving power and reliability of a MISFET. 

Description of Prior Art 

In recent years, as the degree of integration, function and operation speed of 

semiconductor integrated circuit devices have been highly improved, there have been 

attempts to reduce a junction depth of an extension according to a scaling rule and, at the 

15 same time, to use, as a gate insulating film of a MISFET, a high dielectric constant film 

formed of a Hf based oxide, Al based oxide or the like, which has a relative dielectric 

constant of 10 or more, instead of an SiO2 based insulating film having a relative dielectric 

constant of about 4. 

FIGS. 16A and 16B are cross-sectional views illustrating respective structures of 

20 known MISFETs using a high dielectric constant gate insulating film, respectively (see 

Ken Watanabe, HjSiON-CMOS technology for achieving high performance and high 

reliability, Semi. Forum Japan, 2005). 

As shown in FIG. 16A, a gate electrode 105 is formed on a region of a well 102 

surrounded by a STI (shallow trench isolation) 103. The region of the well 102 surrounded 

25 by the STI serves as an active region of a substrate 101. The gate electrode 105 is 
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provided on the region with a high dielectric constant gate insulating film 104 interposed 

therebetween. An insulating sidewall 107 is formed on each side of the gate electrode 105. 

An extension region 110 is formed in part of the well 102 located under the insulating 

sidewall 107. A pocket region 111 is formed in part of the well 102 located under the 

5 extension region 110. Source/drain regions 112 are formed so that each of the source/drain 

regions 112 is provided in parts of the well 102 located at the external side to the extension 

region 110 and the pocket region 111 when viewed from the gate electrode 105. 

A structure shown in FIG. 16B is different from a structure shown in FIG. 16A in 

that a sidewall 107 is formed on each side of a gate electrode 105 with an insulating offset 

IO sidewall 106 interposed therebetween. Thus, an overlapping amount of the gate electrode 

105 and an extension region 110 can be optimized in a simple manner. 

SUMMARY OF THE INVENTION 

However, in a structure of a known MISFET using a high dielectric constant gate 

15 insulating film, side end portions of the high dielectric constant gate insulating film are in 

direct contact with sidewalls. Thus, in forming sidewalls of, for example, a silicon oxide 

film or the like, a composition of the side end portions of the high dielectric constant gate 

insulating film becomes closer to SiO2 or like other inconvenience occurs. As a result, 

reduction in the dielectric constant and insulation property of the high dielectric constant 

20 gate insulating film is caused at gate electrode end part, so that device characteristics of the 

MISFET are deteriorated and the reliability of the gate insulating film is degraded. 

25 

In view of the above-described problems, it is therefore an object of the present 

invention to improve characteristics of a MISFET without degrading of a high dielectric 

constant gate insulating film. 

To achieve the above-described object, the inventors of the present application have 

2 
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devised a MISFET structure in which a high dielectric constant gate insulating film is kept 

remaining under sidewalls to prevent end portions of the high dielectric constant gate 

insulating film from being in contact with the sidewalls, and a method for forming the 

MISFET structure. In the mean time, when the high dielectric constant gate insulating film 

5 is kept remaining under the sidewalls, a capacitance between gate/drain regions is 

increased, thus resulting in adverse effects on circuit speed. Also, in such cases, when 

extension implantation or LDD (lightly doped drain) implantation is performed, it is 

necessary to implant ions through a high dielectric constant film. Thus, when ion 

implantation is performed, expansion of an implanted impurity in the depth direction is 

IO increased, in other words, a junction point of an extension or an LDD is located at a large 

depth, so that desired device characteristics can not be obtained. This is because 

implantation acceleration energy is increased for the following reasons. 

Reason 1) With use of a high dielectric constant film as a gate insulating film, a 

desired dielectric constant can be achieved even without having the thickness of the high 

15 dielectric constant film reduced. Therefore, the thickness of the high dielectric constant 

film has to be set at a large value. 

Reason 2) A high dielectric constant film contains heavy metal and Rp 

(projection range) of implanted ions is small. 

To cope with this problem, the inventors have devised a MISFET structure in 

20 which a high dielectric constant gate insulating film is kept remaining under sidewalls and 

part of the high dielectric constant gate insulating film located under the sidewalls is made 

to have a smaller thickness than a thickness of part of the high dielectric constant gate 

insulating film located under a gate electrode, and a method for forming the MISFET 

structure. 

25 Specifically, a semiconductor device according to the present invention includes: a 

3 
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1(1 

gate electrode formed on the high dielectric constant gate insulating film; and an insulating 

sidewall formed on each side surface of the gate electrode. In the semiconductor device, 

the high dielectric constant gate insulating film is continuously formed so as to extend 

from under the gate electrode to under the insulating sidewall, and at least part of the high 

5 dielectric constant gate insulating film located under the insulating sidewall has a smaller 

thickness than a thickness of part of the high dielectric constant gate insulating film located 

under the gate electrode. 

In the semiconductor device of the present invention, the insulating sidewall may 

include a first insulating sidewall formed on a side surface of the gate electrode and a 

IO second insulating sidewall formed on the side surface of the gate electrode with the first 

insulating sidewall interposed therebetween, the high dielectric constant gate insulating 

film may be continuously formed so as to extend from under the gate electrode to under the 

first insulating sidewall, and part of the high dielectric constant gate insulating film located 

under the first insulating sidewall may have a smaller thickness than a thickness of part of 

15 the high dielectric constant gate insulating film located under the gate electrode. 

When the insulating sidewall includes the first insulating sidewall and the second 

insulating sidewall, the high dielectric constant gate insulating film may be formed so as 

not to be located under the second insulating sidewall. 

When the insulating sidewall includes the first insulating sidewall and the second 

20 insulating sidewall, the high dielectric constant gate insulating film may be continuously 

formed so as to extend from under the gate electrode to under the second insulating 

sidewall, and part of the high dielectric constant gate insulating film located under the 

second insulating sidewall may have the same thickness as a thickness of part of the high 

dielectric constant gate insulating film located under the first insulating sidewall. 

25 When the insulating sidewall includes the first insulating sidewall and the second 

4 

Page 8 of 192 UMC 1002
UMC v. AICP



insulating sidewall, the high dielectric constant gate insulating film may be continuously 

formed so as to extend from under the gate electrode to under the second insulating 

sidewall, and part of the high dielectric constant gate insulating film located under the 

second insulating sidewall may have a smaller thickness than a thickness of part of the 

5 high dielectric constant gate insulating film located under the first insulating sidewall. 

In the semiconductor device of the present invention, the insulating sidewall may 

include a first insulating sidewall formed on a side surface of the gate electrode and a 

second insulating sidewall formed on the side surface of the gate electrode with the first 

insulating sidewall interposed therebetween, the high dielectric constant gate insulating 

10 film may be continuously formed so as to extend from under the gate electrode to under 

the second insulating sidewall, part of the high dielectric constant gate insulating film 

located under the first insulating sidewall may have the same thickness as a thickness of 

part of the high dielectric constant gate insulating film located under the gate electrode, 

and part of the high dielectric constant gate insulating • film located under the second 

15 insulating sidewall may have a smaller thickness than a thickness of part of the high 

dielectric constant gate insulating film located under the gate electrode. 

In the semiconductor device of the present invention, the high dielectric constant 

gate insulating film may include a notch at a side end portion. 

The semiconductor device of the present invention may further include a buffer 

20 insulating film between the substrate and the high dielectric constant gate insulating film. 

25 

In such a case, the buffer insulating film may be a silicon oxide film or a silicon 

oxynitride film. 

In the semiconductor device of the present invention, the gate electrode may be a 

fully silicided gate electrode of which an entire region has been silicided. 

A method for fabricating a semiconductor device according to the present invention 

5 
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includes the steps of: a) forming a high dielectric constant gate insulating film on an active 

region of a substrate; b) forming a gate electrode on the high dielectric constant gate 

insulating film; c) etching, after the step b ), part of the high dielectric constant gate 

insulating film located in an external side to the gate electrode to reduce a thickness of the 

5 part; and d) forming, after the step c ), an insulating sidewall on a side surface of the gate 

electrode. 

The method for fabricating a semiconductor device according to the present 

invention may further include, after the step d), the step of removing part of the high 

dielectric constant gate insulating film located in an external side to the insulating sidewall. 

In the method for fabricating a semiconductor device according to the present 

invention, the insulating sidewall may include a first insulating sidewall and a second 

insulating sidewall, and the step d) may include the step dl) of forming the first insulating 

sidewall on a side surface of the gate electrode and the step of d2) of forming the second 

insulating sidewall on the side surface of the gate electrode with the first insulating 

15 sidewall interposed therebetween. 

20 

When the step d) includes the step dl) and the step d2), the method for fabricating a 

semiconductor device according to the present invention may further include, between the 

step d) and the step d2), the step of removing part of the high dielectric constant gate 

insulating film located in the external side to the first insulating sidewall. 

When the step d) includes the step dl) and the step d2), the method for fabricating a 

semiconductor device according to the present invention may further include, between d 1) 

and the step d2), the step of etching part of the high dielectric gate insulating film located 

in an external side to the first insulating sidewall to reduce a thickness of the part; and after 

the step d2), the step of removing part of the high dielectric constant gate insulating film 

25 located in an external side to the second insulating sidewall. 

6 
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In the method for fabricating a semiconductor device according to the present 

invention, the dielectric constant gate insulating film may be selectively removed by wet 

etching. 

In the method for fabricating a semiconductor device according to the present 

5 invention, the step b) may include the step of forming a protective film for covering an 

upper surface of the gate electrode, and the method may further include, after the step d), 

the step of siliciding a surface of part of the active region located in the external side to the 

insulating sidewall, removing the protective film and then fully siliciding the gate 

electrode. 

The method for fabricating a semiconductor device according to the present 

invention further includes, before the step a), the step of forming a buffer insulating film 

on the active region, and in the step a), the high dielectric constant gate insulating film may 

be formed on the active region with the buff er insulating film interposed therebetween. 

According to the present invention, a high dielectric constant gate insulating film is 

15 continuously formed so as to extend from under a gate electrode to under a sidewall. In 

other words, continuity of the high dielectric constant gate insulating film at a gate end 

portion is maintained. Thus, reduction in the dielectric constant and insulation property of 

the high dielectric constant gate insulating film at the gate end portion, caused by a side 

end portion of the high dielectric constant gate insulating film being in direct contact with 

20 a sidewall film, can be suppressed. Moreover, the high dielectric constant gate insulating 

film is formed so as to have a smaller thickness in the part located under the sidewall than 

a thickness of the part located under gate electrode. Thus, increase in a capacitance 

between a gate and a drain can be suppressed, so that adverse effects on circuit speed can 

be reduced. Furthermore, since extension implantation or LDD implantation is performed 

25 through the part of the high dielectric constant film which has a small thickness, increase in 
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implantation acceleration energy can be suppressed. Accordingly, a shallow junction can 

be formed in an extension or a LDD in a simple manner. Therefore, device characteristics 

can be improved in a simple manner. 

As has been described, the present invention relates to a semiconductor device and 

5 a method for fabricating the semiconductor device. Specifically, when the present 

invention is applied to a MISFET including a high dielectric constant gate insulating film, 

the effect of improving the driving power and reliability of the MISFET can be achieved 

and is therefore very useful. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

15 

20 

FIG. 1 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a first embodiment of the present invention. 

FIG. 2 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a second embodiment of the present invention. 

FIG. 3 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a second modified example of the second embodiment of the present 

invention. 

FIG. 4 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a third modified example of the second embodiment of the present invention. 

FIG. 5 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a third embodiment of the present invention. 

FIG. 6 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a modified example of the first embodiment of the present invention. 

FIG. 7 is a cross-sectional view illustrating a structure of a semiconductor device 

25 according to a first modified example of the second embodiment of the present invention. 
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5 

., 

FIG. 8 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a modified example of the third embodiment of the present invention. 

FIG. 9 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a fourth embodiment of the present invention. 

FIG. 10 is a cross-sectional view illustrating a structure of a semiconductor device 

according to a modified example of the fourth embodiment of the present invention. 

FIGS. llA through llF are cross-sectional views illustrating respective steps for 

fabricating a semiconductor device according to a fifth embodiment of the present 

invention. 

FIGS. 12A through 12G are cross-sectional views illustrating respective steps_ for 

fabricating a semiconductor device according to a sixth embodiment of the present 

invention. 

FIGS. 13A through 13G are cross-sectional views illustrating respective steps for 

fabricating a semiconductor device according to a seventh embodiment of the . present 

15 invention. 

FIGS. 14A through 14G are cross-sectional views illustrating respective steps for 

fabricating a semiconductor device according to an eighth embodiment of the present 

invention. 

FIGS. 15A through 15D are cross-sectional views illustrating respective steps for 

20 fabricating a semiconductor device according to the eighth embodiment of the present 

invention. 

FIGS. 16A and 16B are cross-sectional views illustrating a structure of a known 

MISFET, respectively. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

9 
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(First Embodiment) 

Hereafter, a semiconductor device according to a first embodiment of the present 

invention will be described with reference to the accompanying drawings. FIG. 1 is a 

cross-sectional view illustrating a structure of a semiconductor device (more specifically, a 

5 single sidewall type MISFET) according to the first embodiment. In· this embodiment, 

description will be made using an n-type MISFET as an example. However, even when 

the present invention is applied to a p-type MISFET, the same effects as those of this 

embodiment can be achieved. 

As shown in FIG. 1, a gate electrode 5 is formed on an active region of a p-type 

10 well 2 surrounded by a STI 3. The p-type well 2 is formed in a substrate 1 made of, for 

example, silicon. The gate electrode 5 is formed on the active region with a high dielectric 

constant gate insulating film 4A interposed therebetween. An insulating sidewall 7 is 

formed on each side surface of the gate electrode 5. An n-type extension region 10 is 

formed in part of the p-type well 2 located under the sidewall 7. Furthermore, a p-type 

15 pocket region 11 is formed in part of the p-type well 2 located under the n-type extension 

region 10. N-type source/drain regions 12 are formed so that each of the source/drain 

regions 12 is provided in part of the p-type well 2 located in the external side to the n-type 

extension region 10 and the p-type pocket region 11 when viewed from the gate electrode 

5. 

20 It is a first feature of this embodiment that the high dielectric constant gate 

insulating film 4A is kept remaining not only under the gate electrode 5 but also under the 

sidewall 7. That is, the high dielectric gate insulating film 4A is continuously formed so as 

to extend from under the gate electrode 5 to under the sidewall 7. 

It is a second feature of this embodiment that the thickness of the part of the high 

25 dielectric constant gate insulating film 4A located under the sidewall 7 is smaller than a 
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thickness of the part of the high dielectric constant film 4A located under the gate electrode 

5. That is, the gate insulating film 4A is formed so as to have a convex shape. 

According to this embodiment, each side end portion of the high dielectric constant 

gate insulating film 4A is not in contact with the sidewall 7 and continuity of the high 

5 dielectric constant gate insulating film 4A at an end portion of the gate electrode 5 is 

maintained. Accordingly, reduction in the dielectric constant and insulation property of the 

high dielectric constant gate insulating film 4A at the end portion of the gate electrode 5 

can be suppressed, so that deterioration of device characteristics of the MISFET and 

reduction in the reliability of the gate insulating film can be prevented. 

According to this embodiment, the existence of the high dielectric constant gate 

insulating film 4A under the sidewall 7 makes capacitive coupling between the gate 

electrode 5 and the n-type extension region 10 stronger in the vicinity of the end portion of 

the gate electrode 5. As a result, a high overlapping effect between a gate and a drain can 

be achieved (see T. Hori, IEDM Tech. Dig., 1989, p. 777). Therefore, device 

15 characteristics and hot carrier reliability can be improved at the same time. 

Meanwhile, in this embodiment, because of the existence of the high dielectric 

constant gate insulating film 4A under the sidewall 7, there might be cases where a 

capacitance particularly between the gate electrode 5 and each of the n-type source/drain 

regions 12 is increased and, accordingly, a circuit speed is reduced. However, as described 

20 above, in this embodiment, the high dielectric constant gate insulating film 4A is formed 

so as to have a smaller thickness in the part located under the sidewall 7 than a thickness of 

the part located under the gate electrode 5. Therefore, increase in a capacitance between 

the gate and the drain and adverse effect on the circuit speed can be suppressed. 

As has been described, according to this embodiment, device/circuit characteristics 

25 of an MISFET and the reliability of a gate insulating film, which are conventionally in the 
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trade-off relationship, can be largely improved at the same time. 

(Modified Example of First Embodiment) 

Hereafter, a semiconductor device according to a modified example of the first 

5 embodiment of the present invention will be described with reference to the accompanying 

drawings. FIG. 6 is a cross-sectional view illustrating a structure of a semiconductor 

device (more specifically, a single sidewall n-type MISFET) according to the modified 

example of the first embodiment. 

As shown in FIG. 6, this modified example is different from the first embodiment 

Io in that part of a high dielectric constant gate insulating film 4A located under each side end 

portion of a sidewall 7, i.e., a side portion of the high dielectric constant gate insulating 

film 4A is removed in a notch shape, so that a notch 20 is provided. 

According to this modified example, adverse effects on circuit speed due to 

increase in a capacitance between a gate electrode 5 and each of n-type source/drain 

15 regions 12 can be further suppressed. 

(Second Embodiment) 

Hereafter, a semiconductor device according to a second embodiment of the present 

invention will be described with reference to the accompanying drawings. In contrast with 

20 the first embodiment in which a single sidewall type MISFET is described, a double 

sidewall type MISFET (see H. Sayama et al., IEDM Tech. Dig., 2000, p. 239) in which an 

overlapping amount between a gate electrode and an extension region can be optimized in 

a simple manner will be described in the second embodiment. In this embodiment, 

description will be made using an n-type MISFET as an example. However, even when 

25 the present invention is applied to a p-type MISFET, the same effects as those of this 
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embodiment can be achieved. 

FIG. 2 is a cross-sectional view illustrating a structure of a semiconductor device 

according to the second embodiment. As shown in FIG. 2, a gate electrode 5 is formed on 

an active region of a p-type well 2 surrounded by a STI 3. The p-type well 2 is formed in a 

5 substrate 1 made of, for example, silicon. The gate electrode 5 is formed on the active 

region with a high dielectric constant gate insulating film 4B interposed therebetween. An 

insulating sidewall 7 is formed on each side surface of the gate electrode 5 with an offset 

sidewall 6 interposed therebetween. Ann-type extension region 10 is formed in each of 

parts of the p-type well 2 located under the offset sidewall 6 and the sidewall 7. 

10 Furthermore, a p-type pocket region 11 is formed in part of the p-type well 2 located under 

then-type extension region 10. N-type source/drain regions 12 are formed so that each of 

the source/drain regions is provided in part of the p-type well 2 located in the external side 

to then-type extension region 10 and the p-type pocket region 11 when viewed from the 

gate electrode 5. 

15 

20 

It is a first feature of this embodiment that the high dielectric constant gate 

insulating film 4B is kept remaining not only under the gate electrode 5 but also under the 

offset sidewall 6. That is, the high dielectric constant gate insulating film 4B is 

continuously formed so as to extend from under the gate electrode 5 to under the offset 

sidewall 6. 

It is a second feature of this embodiment that the thickness of the part of the high 

dielectric constant gate insulating film 4B located under the offset sidewall 6 is smaller 

than a thickness of the part of the high dielectric constant film 4B located under the gate 

electrode 5. That is, the gate insulating film 4B is formed so as to have a convex shape. 

According to this embodiment, each side end portion of the high dielectric constant 

25 gate insulating film 4B is not in contact with the offset sidewall 6 and continuity of the 
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high dielectric constant gate insulating film 4B at an end portion of the gate electrode 5 is 

maintained. Accordingly, reduction in the dielectric constant and insulation property of the 

high dielectric constant gate insulating film 4B at the end portion of the gate electrode 5 

can be suppressed, so that deterioration of device characteristics of the MISFET and 

5 reduction in the reliability of the gate insulating film can be prevented. 

According to this embodiment, the existence of the high dielectric constant gate 

insulating film 4B under the offset sidewall 6 makes capacitive coupling between the gate 

electrode 5 and the n-type extension region 10 stronger in the vicinity of the end portion of 

the gate electrode 5. As a result, a high overlapping effect between a gate and a drain can 

10 be achieved (see T. Hori, IEDM Tech. Dig., 1989, p. 777). Therefore, device 

characteristics and hot carrier reliability can be improved at the same time. 

-, 

Moreover, according to this embodiment, the high dielectric constant gate 

insulating film 4B does not exist under the sidewall 7. Thus, increase in a capacitance 

between the gate electrode 5 and each of the n-type source/drain regions 12 can be further 

15 suppressed so that a small capacitance can be maintained. Accordingly, increase in a 

parasitic capacitance and adverse effects on circuit speed due to the increase can be 

suppressed at a minimum level. 

As has been described, according to this embodiment, device/circuit characteristics 

of an MISFET and the reliability of a gate insulating film, which are conventionally in the 

20 trade-off relationship, can be largely improved at the same time. 

(First Modified Example of Second Embodiment) 

Hereafter, a semiconductor device according to a modified example of the second 

embodiment of the present invention will be described with reference to the accompanying 

25 drawings. FIG. 7 is a cross-sectional view illustrating a structure of the semiconductor 
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device (more specifically, a double sidewall type MISFET) according to the first modified 

example of the second embodiment. 

As shown in FIG. 7, this modified example is different from the second 

embodiment is that part of a high dielectric constant gate insulating film 4B located under 

5 each side end portion of the offset sidewall 6, i.e., a side portion of the high dielectric 

constant gate insulating film 4B is removed in a notch shape, so that a notch 20 is 

provided. 

According to this modified example, adverse effects on circuit speed due to 

increase in a capacitance between a gate electrode 5 and each of n-type source/drain 

Io regions 12 can be further suppressed. 

(Second Modified Example of Second Embodiment) 

Hereafter, a semiconductor device according to a second modified example of the 

second embodiment of the present invention will be described with reference to the 

15 accompanying drawings. FIG. 3 is a cross-sectional view illustrating a structure of the 

semiconductor device (more specifically, a double sidewall type MISFET) according to the 

second modified example of the second embodiment. 

This embodiment is different from the second embodiment in that a high dielectric 

constant gate insulating film 4C is kept remaining not only under the gate electrode 5 and 

20 the offset sidewall 6 but also under the sidewall 7. That is, the high dielectric constant gate 

insulating film 4C is continuously formed so as to extend from under the gate electrode 5 

to under the sidewall 7. 

In this modified example, the thickness of part of the high dielectric constant gate 

insulating film 4C located under the sidewall 7 is the same as the thickness of part of the 

25 high dielectric constant gate insulating film 4C located under the offset sidewall 6. That is, 
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the high dielectric constant gate insulating film 4C is formed so as to have a convex shape. 

According to this modified embodiment, the high dielectric constant gate insulating 

film 4C is continuously formed so as to extend from under the gate electrode 5 to under the 

sidewall 7. Thus, even when the offset sidewall 6 has a very small width (thickness), each 

5 side end portion of the high dielectric constant gate insulating film 4C is not in contact 

with the sidewall 7 and continuity of the high dielectric constant gate insulating film 4C at 

an end portion of the gate electrode 5 is maintained. Accordingly, reduction in the 

dielectric constant and insulation property of the high dielectric constant gate insulating 

film 4C at the end portion of the gate electrode 5 can be suppressed, so that deterioration of 

Io device characteristics of the MISFET and reduction in the reliability of the gate insulating 

film can be prevented. 

In this modified example, as in the first embodiment, because of the existence of 

the high dielectric constant gate insulating film 4C under sidewall 7, there might be cases 

where a capacitance between the gate electrode 5 and each of the n-type source/drain 

15 regions 12 is increased. However, as has been described, in this modified example, the 

high dielectric constant gate insulating film 4C is formed so as to have a smaller thickness 

in the part located under the sidewall 7 than a thickness of the part located under the gate 

electrode 5. Therefore, increase in a parasitic capacitance and adverse effects on circuit 

speed due to the increase can be suppressed. 

20 

(Third Modified Example of Second Embodiment) 

Hereafter, a semiconductor device according to a third modified example of the 

second embodiment of the present invention will be described with reference to the 

accompanying drawings. FIG. 4 is a cross-sectional view illustrating a structure of a 

25 semiconductor device (more specifically, a double sidewall type MISFET) according to the 
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third modified example of the second embodiment. 

A first difference between this modified example and the second embodiment is 

that in this modified example, a high dielectric constant gate insulating film 4D is kept 

remaining not only under the gate electrode 5 and the offset sidewall 6 but also under the 

5 sidewall 7. That is, the high dielectric constant gate insulating film 4D is continuously 

formed so as to extend from under the gate electrode 5 to under the sidewall 7. 

A second difference between this modified example and the second embodiment is 

that in this modified example, the thickness of part of the high dielectric constant gate 

insulating film 4D located under the offset sidewall 6 is the same as the thickness of part of 

10 the high dielectric constant gate insulating film 4D located under the gate electrode 5. The 

thickness of part of the high dielectric constant gate insulating film 4D located under the 

sidewall 7 is smaller than the thickness of the part of the high dielectric constant gate 

insulating film 4D located under the gate electrode 5. That is, the high dielectric constant 

gate insulating film 4D is formed so as to have a convex shape. 

15 According to this modified example, the high dielectric constant gate insulating 

film 4D is continuously formed so as to extend from under the gate electrode 5 to under the 

sidewall 7. Thus, even when the offset sidewall 6 has a very small width (thickness), each 

side end portion of the high dielectric constant gate insulating film 4D is not in contact 

with the sidewall 7 and continuity of the high dielectric constant gate insulating film 4D at 

20 an end portion of the gate electrode 5 is maintained. Accordingly, reduction in the 

dielectric constant and insulation property of the high dielectric constant gate insulating 

film 4D at the end portion of the gate electrode 5 can be suppressed, so that deterioration of 

deyice characteristics of the MISFET and reduction in the reliability of the gate insulating 

film can be prevented. 

25 In this modified example, as in the first embodiment, because of the existence of 
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the high dielectric constant gate insulating film 4D under sidewall 7, there might be cases 

where a capacitance between the gate electrode 5 and each of the n-type source/drain 

regions 12 is increased. However, as has been described, in this modified example, the 

high dielectric constant gate insulating film 4D is formed so as to have a smaller thickness 

5 in the part located under the sidewall 7 than a thickness of the part located under the gate 

electrode 5. Therefore, increase in a parasitic capacitance and adverse effects on circuit 

speed due to the increase can be suppressed. 

(Third Embodiment) 

Hereafter, a semiconductor device according to a third embodiment of the present 

invention will be described with reference to the accompanying drawings. In contrast with 

the first embodiment in which a single sidewall type MISFET is described, a double 

sidewall type MISFET (see H. Sayama et al., IEDM Tech. Dig., 2000, p. 239) in which an 

overlapping amount between a gate electrode and an extension region can be optimized in 

15 a simple manner will be described in the third embodiment. In this embodiment, 

description will be made using an n-type MISFET as an example. However, even when 

the present invention is applied to a p-type MISFET, the same effects as those of this 

embodiment can be achieved. 

FIG. 5 is a cross-sectional view illustrating a structure of a semiconductor device 

20 according to the third embodiment. As shown in FIG. 5, a gate electrode 5 is formed on an 

active region of a p-type well 2 surrounded by a STI 3. The p-type well 2 is formed in a 

substrate 1 made of, for example, silicon. The gate electrode 5 is formed on the active 

region with a high dielectric constant gate insulating film 4E interposed therebetween. An 

insulating sidewall 7 is formed on each side surface of the gate electrode 5 with an offset 

25 sidewall 6 interposed there between. An n-type extension region 10 is formed in each of 
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parts of the p-type well 2 located under the offset sidewall 6 and the sidewall 7. 

Furthermore, a p-type pocket region 11 is formed in part of the p-type well 2 located under 

the n-type extension region 10. N-type source/drain regions 12 are formed so that each of 

the source/drain is provided in part of the p-type well 2 located in the external side to the n-

5 type extension region 10 and the p-type pocket region 11 when viewed from the gate 

electrode 5. 

It is a first feature that the high dielectric constant gat_e insulating film 4E is kept 

remaining not only under the gate electrode 5 and but also under each of the offset sidewall 

6 and the sidewall 7. That is, the high dielectric constant gate insulating film 4E is 

10 continuously formed so as to extend from under the gate electrode 5 to under the sidewall 

7. 

It is a second feature of this embodiment that the thickness of the part of the high 

dielectric constant gate insulating film 4E located under the offset sidewall 6 is smaller 

than a thickness of the part of the high dielectric constant film 4E located under the gate 

15 electrode 5 and the thickness of the high dielectric constant gate insulating film 4E located 

under the sidewall 7 is smaller than the thickness of the part of the high dielectric constant 

film 4E located under the offset sidewall 6. That is, the gate insulating film 4E is formed 

so as to have a double convex shape. 

According to this embodiment, the high dielectric constant gate insulating film 4E • 

20 is continuously formed so as to extend from under the gate electrode 5 to under the 

sidewall 7. Thus, even when the offset sidewall 6 has a very small width (thickness), each 

side end portion of the high dielectric constant gate insulating film 4E is not in contact 

with the sidewall 7 and continuity of the high dielectric constant gate insulating film 4E at 

an end portion of the gate electrode 5 is maintained. Accordingly, reduction in the 

25 dielectric constant and insulation property of the high dielectric constant gate insulating 
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film 4E at the end-portion of the gate electrode 5 can be suppressed, so that deterioration of 

device characteristics of the MISFET and reduction in the reliability of the gate insulating 

film can be prevented. 

According to this embodiment, the existence of the high dielectric constant gate 

5 insulating film 4E under the offset sidewall 6 makes capacitive c<?upling between the gate 

electrode 5 and the n-type extension region 10 stronger at the vicinity of the end portion of 

the gate electrode 5. As a result, a high overlapping effect between a gate and a drain can 

be achieved (see T. Hori, IEDM Tech. Dig., 1989, p. 777). Therefore, device 

characteristics and hot carrier reliability can be improved at the same time. 

As in the first embodiment, in this embodiment, because of the existence of the 

high dielectric constant gate insulating film 4E under sidewall 7, there might be cases 

where a capacitance between the gate electrode 5 and each of the n-type source/drain 

regions 12 is increased and, accordingly, a circuit speed is reduced. However, as has been 

described, in this embodiment, the high dielectric constant gate insulating film 4E 1s 

15 formed so that the thickness of the high dielectric constant gate insulating film 4E 1s 

reduced in the part located under the offset sidewall 6 and then is further reduced in the 

part located under the sidewall 7. Therefore, increase in a parasitic capacitance and 

adverse effects on circuit speed due to the increase can be suppressed so that the parasitic 

capacitance is a very low level. 

20 

25 

As has been described, according to this embodiment, device/circuit characteristics 

of an MISFET and the reliability of a gate insulating film, which are conventionally in the 

trade-off relationship, can be largely improved at the same time. 

(Modified Example of Third Embodiment) 

Hereafter, a semiconductor device according to a modified example of a third 
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5 

embodiment of the present invention will be described with reference to the accompanying 

drawings. FIG. 8 is a cross-sectional view illustrating a structure of a semiconductor 

device (more specifically, a double sidewall type MISFET) according to the modified 

example of the third embodiment. 

As shown in FIG. 8, this modified example is different from the first embodiment 

in that part of a high dielectric constant gate insulating film 4E located under each side end 

portion of a sidewall 7, i.e., a side portion of the high dielectric constant gate insulating 

film 4E is removed in a notch shape, so that a notch 20 is provided. 

According to this modified example, adverse effects on circuit speed due to 

Io increase in a capacitance between a gate electrode 5 and each of n-type source/drain 

regions 12 can be further suppressed. 

(Fourth Embodiment) 

Hereafter, a semiconductor device according to a fourth embodiment of the present 

15 invention will be described with reference to the accompanying drawings. FIG. 9 is a 

cross-sectional view illustrating a structure of a semiconductor device (more specifically, a 

single sidewall type MISFET) according to the fourth embodiment of the present 

invention. In this embodiment description will be made using an n-type MISFET as an 

example. However, even when the present invention is applied to a p-type MISFET, the 

20 same effects as those of this embodiment can be achieved. 

25 

As shown in FIG. 9, this embodiment is different from the first embodiment in that, 

for example, a silicon oxide film, a silicon oxynitride film or the like is provided as a 

buffer insulating film 25 between a substrate 1 and a high dielectric constant gate 

insulating film 4A. 

According to this embodiment, in addition to the effects of the first embodiment, an 
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interface between a substrate and a gate insulating film can be advantageously kept in a 

normal state. Specifically, by forming the high dielectric constant gate insulating film 4A 

on the substrate 1 with the buffer insulating film 25 interposed therebetween, deterioration 

of an interface between a substrate and a gate insulating film can be suppressed, compared 

5 to the case where the high dielectric constant gate insulating film 4A is formed directly on 

the substrate 1. 

In this embodiment, the buffer insulating film 25 is provided between the high 

dielectric constant gate insulating film 4A of the first embodiment and the substrate 1. 

However, instead of this structure, even if the buffer insulating film 25 is provided between 

IO the substrate 1 and the high dielectric constant gate insulating film 4B of the second 

embodiment, the high dielectric constant gate insulating film 4C of the second modified 

example of the second embodiment, the high dielectric constant gate insulating film 4D of 

the third modified example of the second embodiment or the high dielectric constant gate 

insulating film 4E of the third embodiment, the same effects as those of this embodiment 

15 can be achieved. Moreover, instead of providing the buffer insulating film 25 between the 

substrate 1 and the high dielectric constant gate insulating film 4A, 4B, 4C, 4D or 4E, a 

buffer insulating film may be provided between the gate electrode 5 and the high dielectric 

constant gate insulating film 4A, 4B, 4C, 4D or 4E. With such a structure, compared to 

the case where the gate electrode 5 is directly formed on the high dielectric constant gate 

20 insulating film 4A, 4B, 4C, 4D or 4E, deterioration of an interface between a gate 

electrode and a gate insulating film can be prevented. As another alternative, a buffer 

insulating film may be formed between the gate electrode 5 and the high dielectric constant 

gate insulating film 4A, 4B, 4C; 4D or 4E as well as forming the buffer insulating film 25 

between the substrate 1 and the high dielectric constant gate insulating film 4A, 4B, 4C, 

25 4D or 4E. With such a structure, deterioration of each of the substrate-gate insulating film 
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interface and the gate insulating film-gate electrode interface can be prevented at the same 

time. 

(Modified Example of Fourth Embodiment) 

Hereafter, a semiconductor device according to a modified example of the fourth 

5 embodiment of the present invention will be described with reference to the accompanying 

drawings. FIG. 10 is a cross-sectional view illustrating a structure of a semiconductor 

device (more specifically, a single sidewall type MISFET) according to the modified 

example of the fourth embodiment. 

As shown in FIG. 10, this modified example is different from the fourth 

Io embodiment in that part of a laminated insulating film of a high dielectric constant gate 

insulating film 4A and a buffer insulating film 25 located under a side end portion of each 

sidewall 7, i.e., a side end portion of the laminated insulating film is removed in a notch 

shape, so that a notch 20 is provided. 

According to this modified example, adverse effects on circuit speed due to 

15 increase in a capacitance between a gate electrode 5 and each of n-type source/drain 

regions 12 can be further suppressed. 

In this modified example, the notch 20 is provided in the side end portion of the 

laminated insulating film of the high dielectric constant gate insulating film 4A and the 

buffer insulating film 25 of the first embodiment. However, instead of this structure, even 

20 if a notch is provided in a side end portion of a laminated insulating film of the buffer 

insulating film 25 and the high dielectric constant gate insulating film 4B of the second 

embodiment, the high dielectric constant gate insulating film 4C of the second modified 

example of the second embodiment, the high dielectric constant gate insulating film 4D of 

the third modified example of the second embodiment or the high dielectric constant gate 

25 insulating film 4E of the third embodiment, the same effects of the modified example can 
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5 

be achieved. In such cases, a buffer insulating film may be provided between the gate 

electrode 5 and the high dielectric constant gate insulating film 4A, 4B, 4C, 4D or 4D as 

well as forming the buffer insulating film 25 between the substrate 1 and the high dielectric 

constant gate insulating film 4A, 4B, 4C, 4D or 4D. 

(Fifth Embodiment) 

Hereafter, a method for fabricating a semiconductor device according to a fifth 

embodiment of the present invention will be described with reference to the accompanying 

drawings. In this embodiment, description will be made using a method for fabricating an 

10 n-type MISFET as an example. FIGS. llA through llF are cross-sectional views 

illustrating respective steps for fabricating a semiconductor device according .to the fifth • 

embodiment. 

First, as shown in FIG. llA, a STI 3 which is to be an isolation region is selectively 

formed on a substrate 1 of, for example, silicon and then, for example, B (boron) is ion 

15 implanted into the substrate 1 at an implantation energy of 300 keV and a dose of 

1 x 1013 cm-2
. Thus, a p-type well 2 which is to be an active region is formed. 

Subsequently, ion implantation (of Bat an implantation energy of 150 keV and a dose of 

1 x 1013 cm-2
) for punch-through stopper formation and ion implantation (of B at an 

implantation energy of 20 ke V and a dose of 5 x 1012 cm-2
) for channel formation are 

20 performed. 

Next, as shown in FIG. 11B, as a buffer insulating film, for example, a silicon 

oxide film (not shown) is formed on the active region of the p-type well 2 surrounded by 

the STI 3 so as to have a thickness of about 0.5 nm and then, as a high dielectric constant 

film 4, for example, a HfSiON film is deposited thereon to a thickness of about 4 nm (i.e., 

25 about 1 nm in terms of an equivalent oxide thickness). 
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Next, as shown in FIG. llC, for example, a gate electrode material film SA is 

formed on the high dielectric constant gate insulating film 4 so as to have a thickness of 

about 100 nm. 

Next, a resist pattern (not shown) is formed on the gate electrode material film SA 

5 so as to cover a gate electrode formation region, and then the gate electrode material film 

SA is etched using the resist pattern as a mask, thereby forming, as shown in FIG. 11D, a 

gate electrode 5. Thereafter, part of the high dielectric constant gate insulating film 4 

located in the external side to the gate electrode S is removed by a thickness of about 2 nm 

by selective etching. Thus, a thickness of part of the high dielectric constant gate 

1 o insulating film 4 located in the external side to the gate electrode S can be reduced so that a 

remaining thickness of the part of the high dielectric constant gate insulating film 4 

becomes about 2 nm. Subsequently, using the gate electrode Sas a mask, for example, As 

(arsenic) is ion implanted into the substrate 1 at an implantation energy of 2 keV and a 

dose of 1 x 1015 cm -2
, thereby forming an n-type extension region 10. Thereafter, using 

15 the gate electrode 5 as a mask, for example, B is ion implanted into the substrate 1 at an 

implantation energy of 10 keV and a dose of 3 x 1013 cm -2
, thereby forming a p-type 

pocket region 11. In this case, the n-type extension region 10 may be formed after forming 

the p-type pocket region 11. 

Next, an insulating film is deposited over the substrate 1 to a thickness of about 

20 50 nm, and then the insulating film is etched back to form, as shown in FIG. llE, an 

insulating sidewall 7 on each side surface of the gate electrode 5. 

Next, using the gate electrode S and the sidewall 7 as a mask, for example, As is 

ion implanted into the substrate 1 at an implantation energy of 10 ke V and a dose of 

5 x 1015 cm-2
, and then, for example, spike RTA (rapid thermal annealing) is performed at 

25 a temperature of about 1050 °C, thereby activating the implanted impurity. Thus, as 
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shown in FIG. HF, n-type source/drain regions 12 are formed. 

According to the above-described fabrication method of this embodiment, the 

MISFET structure (see FIG. 1) of the first embodiment can be realized in a relatively 

simple manner. 

5 Meanwhile, the high dielectric constant gate insulating film 4 contains heavy metal 

and thus Rp (projection range) of implanted ions passing through the high dielectric 

constant gate insulating film 4 tends to be small. Therefore, in the process step of FIG. 

11D, if without reducing the thickness of the high dielectric constant gate insulating film 4, 

ion implantation is performed to the substrate 1 covered with the high dielectric constant 

1 O gate insulating film 4 in the external side to the gate electrode 5 to form the n-type 

extension region 10 or the p-type pocket region 11, an acceleration energy has to be 

increased. However, in this embodiment, the part of the high dielectric constant gate 

insulating film 4 located in the external side to the gate electrode 5 has a reduced thickness, 

so that increase in acceleration energy can be suppressed. Accordingly, a shallow junction 

15 can be formed in the n-type extension region 10 in a simple manner and thus device 

characteristics can be improved in a simple manner. 

In this embodiment, after the sidewall 7 has been formed, for example, part of the 

high dielectric constant gate insulating film 4 located in the external side to the sidewall 7 

may be removed by wet etching using hydrofluoric acid or the like or selective dry etching. 

20 In such a case, when wet etching is used, part of the high dielectric constant gate insulating 

film 4 located under each side end po1tion of the sidewall 7, i.e., a side end portion of the 

high dielectric constant gate insulating film 4 may be removed in a notch shape, so that a 

notch is formed. Thus, the MISFET structure (see FIG. 6) of the modified example of the 

first embodiment can be realized in a simple manner. 

25 In this embodiment, a target thickness for reduction in the thickness of the part of 
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the high dielectric constant gate insulating film 4 located in the external side to the gate 

electrode 5 is not particularly limited. However, for example, when an HfSiON film is 

used as the high dielectric constant gate insulating film 4, to suppress increase in a 

capacitance between a gate and a grain, the thickness of part of the high dielectric constant 

5 gate insulating film 4 located in the external side to the gate electrode 5 is preferably 

reduced to about 2 nm or less (so that a surface of the substrate 1 is not exposed). 

(Sixth Embodiment) 

Hereafter, a method for fabricating a semiconductor device according to a sixth 

Io embodiment of the present invention will be described with reference to the accompanying 

drawings. In this embodiment, description will be made using a method for fabricating an 

n-type MISFET as an example. FIGS. 12A through 12G are cross-sectional views 

illustrating respective steps for fabricating a semiconductor device according to the sixth 

embodiment. 

15 First, as shown in FIG. 12A, a STI 3 which is to be an isolation region is selectively 

formed on a substrate 1 of, for example, silicon and then, for example, B is ion implanted 

into the substrate 1 at an implantation energy of 300 keV and a dose of 1 x 1013 cm-2
. 

Thus, a p-type well 2 which is to be an active region is formed. Subsequently, ion 

implantation ( of B at an implantation energy of 150 ke V and a dose of 1 x 1013 cm-2
) for 

20 punch-through stopper formation and ion implantation ( of B at an implantation energy of 

20 keV and a dose of 5 x 1012 cm-2
) for channel fom1ation are performed. 

Next, as shown in FIG. 12B, as a buffer insulating film, for example, a silicon 

oxide film (not shown) is formed on the active region of the p-type well 2 suITounded by 

the STI 3 so as to have a thickness of about 0.5 nm and then, as a high dielectric constant 

25 film 4, for example, a HfSiON film is deposited thereon to a thickness of about 4 nm (i.e., 

27 

Page 31 of 192 UMC 1002
UMC v. AICP



5 

about 1 nm in terms of an equivalent oxide thickness). 

Next, as shown in FIG. 12C, for example, a gate electrode material film SA is 

formed on the high dielectric constant gate insulating film 4 so as to have a thickness of 

about 100 nm. 

Next, a resist pattern (not shown) is formed on the gate electrode material film SA 

so as to cover a gate electrode formation region, and then the gate electrode material film 

SA is etched using the resist pattern as a mask, thereby forming, as shown in FIG. 12D, a 

gate electrode 5. Thereafter, part of the high dielectric constant gate insulating film 4 

located in the external side to the gate electrode 5 is removed by a thickness of about 2 nm 

Io by selective etching. Thus, a thickness of the part of the high dielectric constant gate 

insulating film 4 located in the external side to the gate electrode 5 can be reduced so that a 

remaining thickness of the part of the high dielectric constant gate insulating film · 4 

becomes about 2 nm. 

Next, an insulating film is deposited over the substrate 1 to a thickness of about 

15 10 nm, and then the insulating film is etched back to form, as shown in FIG. 12E, an 

insulating offset sidewall 6 on each side surface of the gate electrode 5. Thereafter, part of 

the high dielectric constant gate insulating film 4 located in the external side to the offset 

sidewall 6 is removed by wet etching using, for example, hydrofluoric acid or selective dry 

etching. Subsequently, using the gate electrode 5 and the offset sidewall 6 as a mask, for 

20 example, As is ion implanted into the substrate 1 at an implantation energy of 2 ke V and a 

dose of 1 x 1015 cm-2
, thereby fanning an n-type extension region 10. Thereafter, using 

the gate electrode 5 and the offset sidewall 6 as a mask, for example, B is ion implanted 

into the substrate 1 at an implantation energy of 10 keV and a dose of 3 x 1013 cm -2
, 

thereby forming a p-type pocket region 11. 

25 Next, an insulating film is deposited over the substrate 1 to a thickness of about 
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50 run, and then the insulating film is etched back to form, as shown in FIG. 12F, an 

insulating sidewall 7 on each side surface of the gate electrode 5 with the offset sidewall 6 

interposed therebetween. 

Next, using the gate electrode 5, the offset sidewall 6 and the sidewall 7 as a mask, 

5 for example, As is ion implanted into the substrate 1 at an implantation energy of 10 ke V 

and a dose of 5 x 1015 cm-2
, and then, for example, spike RTA (rapid thermal annealing) is 

• performed at a temperature of about 1050 °C, thereby activating the implanted impurity. 

Thus, as shown in FIG. 12G, n-type source/drain regions 12 are formed. 

According to the above-described fabrication method of this embodiment, the 

IO MISFET structure (see FIG. 2) of the second embodiment can be realized in a relatively 

simple manner. 

In this embodiment, after the offset sidewall 6 has been formed, part of the high 

dielectric constant gate insulating film 4 located in the external side to the offset sidewall 6 

is removed , for example, by wet etching using hydrofluoric acid or the like. When this 

15 wet etching is performed, part of the high dielectric constant gate insulating film 4 located 

under each side end portion of the offset sidewall 6, i.e., a side end portion of the high 

dielectric constant gate insulating film 4 may be removed in a notch shape, so that a notch 

is formed. Thus, the MISFET structure (see FIG. 7) of the first modified example of the 

second embodiment can be realized in a simple manner. 

20 In this embodiment, a target thickness for reduction in the thickness of the part of 

the high dielectric constant gate insulating film 4 located in the external side to the gate 

electrode 5 is not particularly limited. However, for example, when an HfSiON film is 

used as the high dielectric constant gate insulating film 4, to suppress increase in a 

capacitance between a gate and a grain, the thickness of part of the high dielectric constant 

25 gate insulating film 4 located in the external side to the gate electrode 5 is preferably 
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reduced to about 2 run or less (so that a surface of the substrate 1 is not exposed). 

In this embodiment, after the offset sidewall 6 has been formed, part of the high 

dielectric constant gate insulating film 4 located in the external side to the offset sidewall 6 

is removed, and then ion implantation for forming then-type extension region 10 and the 

5 p-type pocket region 11 is performed. However, instead of performing these process steps, 

ion implantation for forming the n-type extension region 10 and the p-type pocket region 

11 may be performed after the offset sidewall 6 is formed and with part of the high 

dielectric constant gate insulating film 4 having a reduced thickness remaining in the 

external side to the offset sidewall 6. Even in this manner, according to this embodiment, 

Io the part of the high dielectric constant gate insulating film 4 located in the external side to 

the offset sidewall 6 has a reduced thickness, so that increase in acceleration energy can be 

suppressed. Accordingly, a shallow junction can be formed in the n-type extension region 

10 in a simple manner and thus device characteristics can be improved in a simple manner. 

In this case, ion implantation for forming an extension region and a pocket region of an 

15 MISFET having a different channel type or another power supply system and being 

provided on the same substrate may be performed after ion implantation for forming the n­

type extension region 10 and the p-type pocket region 11 and then removal of the part of 

the high dielectric constant gate insulating film 4 located in the external side to the offset 

sidewall 6. 

20 

(Seventh Embodiment) 

Hereafter, a method for fabricating a semiconductor device according to a seventh 

embodiment of the present invention will be described with reference to the accompanying 

drawings. FIGS. 13A through 13G are cross-sectional views illustrating respective steps 

25 for fabricating a semiconductor device according to the seventh embodiment. 
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First, as shown in FIG. 13A, a STI 3 which is to be an isolation region is 

selectively formed on a substrate 1 of, for example, silicon and then, for example, B is ion 

implanted into the substrate 1 at an implantation energy of 300 ke V and a dose of 

1 x 1013 cm-2
. Thus, a p-type well 2 which is to be an active region is formed. 

5 Subsequently, ion implantation (of Bat an implantation energy of 150 keV and a dose of 

1 x 1013 cm-2
) for punch-through stopper formation and ion implantation (of B at an 

implantation energy of 20 keV and a dose of 5 x 1012 cm-2
) for channel formation are 

performed. 

Next, as shown in FIG. 13B, as a buffer insulating film, for example, a silicon 

IO oxide film (not shown) is formed on the active region of the p-type well 2 surrounded by 

the STI 3 so as to have a thickness of about 0.5 nm and then, as a high dielectric constant 

film 4, for example, a HfSiON film is deposited thereon to a thickness of about 4 nm (i.e., 

about 1 nm in terms of an equivalent oxide thickness). 

Next, as shown in FIG. 13C, for example, a gate electrode material film SA is 

15 formed on the high dielectric constant gate insulating film 4 so as to have a thickness of 

about 100 nm. 

Next, a resist pattern (not shown) is formed on the gate electrode material film SA 

so as to cover a gate electrode formation region, and then the gate electrode material film 

SA is etched using the resist pattern as a mask, thereby forming, as shown in FIG. 13D, a 

20 gate electrode 5. Thereafter, part of the high dielectric constant gate insulating film 4 

located in the external side to the gate electrode 5 is removed by a thickness of about 2 nm 

by selective etching. Thus, a thickness of part of the high dielectric constant gate 

insulating film 4 located in the external side to the gate electrode 5 can be reduced so that a 

remaining thickness of the part of the high dielectric constant gate insulating film 4 

25 becomes about 2 nm. 
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Next, an insulating film is deposited over the substrate 1 to a thickness of about 

5 nm, and then the insulating film is etched back to form, as shown in FIG. 13E, an 

insulating offset sidewall 6 on each side surface of the gate electrode 5. Thereafter, part of 

the high dielectric constant gate insulating film 4 which is not covered by the gate 

5 electrode 5 and the offset sidewall 6 is further removed by about I run. Thus, the thickness 

of part of the high dielectric gate insulating film 4 located in the external side to the offset 

sidewall 6 can be reduced to a thickness of about I run. Then, using the gate electrode 5 

and the offset sidewall 6 as a mask, for example, As is ion implanted into the substrate 1 at 

an implantation energy of 2 keV and a dose of I xJ015 cm-2
, thereby forming an extension 

10 region 10. Thereafter, using the gate electrode 5 and the offset sidewall 6 as a mask, for 

example, B is ion implanted into the substrate 1 at an implantation energy of l O ke V and a 

dose of 3 x 1013 cm-2
, thereby forming a p-type pocket region 11. 

Next, an insulating film is deposited over the substrate 1 to a thickness of about 

50 nm, and then the insulating film is etched back to form, as shown in FIG. 13F, an 

15 insulating sidewall 7 on each side surface of the gate electrode 5 with the offset sidewall 6 

interposed therebetween. 

Next, using the gate electrode 5, the offset sidewall 6 and the sidewall 7 as a mask, 

for example, As is ion implanted into the substrate 1 at an implantation energy of l O ke V 

and a dose of 5 x 1015 cm·2, and then, for example, spike RTA (rapid thermal annealing) is 

20 performed at a temperature of about 1050 °C, thereby activating the implanted impurity. 

25 

Thus, as shown in FIG. 13G, n-type source/drain regions 12 are formed. 

According to the above-described fabrication method of this embodiment, the 

MISFET structure (see FIG. 5) of the third embodiment can be realized in a relatively 

simple manner. 

In this embodiment, the high dielectric constant gate insulating film 4E is formed 
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so that the thickness of the high dielectric constant gate insulating film 4E is reduced in the 

part located under the offset sidewall 6 and then is further reduced in the part located in the 

external side to the offset sidewall 6. Therefore, even when ion implantation for forming 

the n-type extension region 10 is performed using the gate electrode 5 and the offset 

5 sidewall 6 as a mask, increase in acceleration energy can be suppressed at a minimum 

level. Accordingly, a shallow junction can be formed at an even shallower depth in then­

type extension region 10 in a simple manner and thus device characteristics can be 

improved in a simple manner. 

In this embodiment, after the sidewall 7 has been formed, the part of the high 

lo dielectric constant gate insulating film 4 located in the external side to the sidewall 7 may 

be removed, for example, by wet etching using hydrofluoric acid or the like or selective 

dry etching. Moreover, in such a case, part of the high dielectric constant gate insulating 

film 4 located under each side end portion of the sidewall 7, i.e., each side end portion of 

the high dielectric constant gate insulating film 4 may be removed in a notch shape. Thus, 

15 the MISFET structure (see FIG. 8B) of the modified embodiment of the third embodiment 

can be realized in a simple manner. 

In this embodiment, a target thickness for reduction in the thickness of the part of 

the. high dielectric constant gate insulating film 4 located in the external side to the gate 

electrode 5 is not particularly limited either under the offset sidewall 6 or under the 

20 sidewall 7. However, for example, when an HfSiON film is used as the high dielectric 

constant gate insulating film 4, to suppress increase in a capacitance between a gate and a 

grain, the thickness of part of the high dielectric constant gate insulating film 4 located in 

the external side to the gate electrode 5 is preferably reduced to about 2 nm or less. 

25 (Eighth Embodiment) 
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Hereafter, a method for fabricating a semiconductor device according to an eighth 

embodiment of the present invention will be described with reference to the accompanying 

drawings. In this embodiment, description will be made using a method for fabricating an 

n-type MISFET as an example. FIGS. 14A through 14G and FIGS. 15A through 15D are 

5 cross-sectional views illustrating respective steps for fabricating a semiconductor device 

according to the eighth embodiment. 

First, as shown in FIG. 14A, for example, a STI 3 which is to be an isolation region 

is selectively formed on a substrate 1 of, for example, silicon and then, for example, B is 

ion implanted into the substrate 1 at an implantation energy of 300 ke V and a dose of 

IO I x 1013 cm-2
. Thus, a p-type well 2 which is to be an active region is formed. 

Subsequently, ion implantation (of B at an implantation energy of 150 keV and a dose of 

I x 1013 cm-2
) for punch-through stopper formation and ion implantation (of B at an 

implantation energy of 20 keV and a dose of 5 x 1012 cm-2
) for channel formation are 

performed. 

15 Next, as shown in FIG. 14B, as a buffer insulating film, for example, a silicon 

20 

25 

oxide film (not shown) is formed on the active region of the p-type well 2 surrounded by 

the STI 3 so as to have a thickness of about 0.5 nm and then, as a high dielectric constant 

film 4, for example, a HfSiON film is deposited thereon to a thickness of about 4 nm (i.e., 

about 1 nm in terms of an equivalent oxide thickness). 

Next, as shown in FIG. 14C, as a gate electrode material film SA, for example, a 

polysilicon film is fo1med on the high dielectric constant gate insulating film 4 so as to 

have a thickness of about 100 nm, and then as a cover film (protective film) 15, for 

example, a silicon oxide film is deposited over the gate electrode material film SA to a 

thickness of about 10 nm. 

Next, a resist pattern (not shown) is formed on the cover film 15 so as to cover a 
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gate electrode formation region, and then the cover film 15 and the gate electrode material 

film SA are etched in this order using the resist pattern as a mask, thereby forming, as 

shown in FIG. 14D, a gate electrode 5 with its upper surface covered by the cover film 15. 

Thereafter, part of the high dielectric constant gate insulating film 4 located in the external 

5 side to the gate electrode 5 is removed by a thickness of about 2 run by selective etching. 

Thus, a thickness of part of the high dielectric constant gate insulating film 4 located in the 

external side to the gate electrode 5 can be reduced so that a remaining thickness of the 

part of the high dielectric constant gate insulating film 4 becomes about 2 run. 

Next, an insulating film is deposited over the substrate 1 to a thickness of about 

10 10 nm, and then the insulating film is etched back to form, as shown in FIG. 14E, an 

insulating offset sidewall 6 on each side surface of the gate electrode 5. Thereafter, part of 

the high dielectric constant gate insulating film 4 located in the external side to the offset 

sidewall 6 is removed, for example, by wet etching using hydrofluoric acid or the like or 

selective dry etching. Subsequently, using the gate electrode 5 and the offset sidewall 6 as 

15 a mask, for example, As is ion implanted into the substrate 1 at an implantation energy of 

2 keV and a dose of 1 x 1015 cm-2
, thereby forming an n-type extension region 10. 

Thereafter, using the gate electrode 5 and the offset sidewall 6 as a mask, for example, Bis 

ion implanted into the substrate 1 at an implantation energy of 10 ke V and a dose of 

3 x 1013 cm -2
, thereby forming a p-type pocket region 11. 

20 Next, an insulating film (for example, a SiN film) is deposited over the substrate 1 

to a thickness of about 50 run, and then the insulating film is etched back to form, as shown 

in FIG. 14F, an insulating sidewall 7 on each side surface of the gate electrode 5 with the 

offset sidewall 6 interposed therebetween. 

Next, using the gate electrode 5, the offset sidewall 6 and the sidewall 7 as a mask, 

25 for example, As is ion implanted into the substrate 1 at an implantation energy of 10 ke V 
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and a dose of 5 x 1015 cm-2
, and then, for example, spike RTA (rapid thermal annealing) is 

performed at a temperature of about 1050 °C, thereby activating the implanted impurity. 

Thus, as shown in FIG. 14G, n-type source/drain regions 12 are formed. 

Next, a metal film (for example, a Ni film) is deposited over the substrate 1 to a 

5 thickness of about 10 nm, and RT A is performed to bring a silicon portion of the substrate 

1 and the metal film into reaction. Thus, as shown in FIG. 15A, a silicide layer 13 is 

formed on the n-type source/drain regions 12. Thereafter, unreacted part of the metal film 

which remains on the substrate 1 is exfoliated or removed. 

Next, as shown in FIG. 15B, an interlayer insulating film 14 is deposited over the 

IO substrate 1 as well as the gate electrode 5 to a thickness of about 400 run. 

Next, as shown in FIG. lSC, the interlayer insulating film 14 is polished, for 

example, by CMP ( chemical mechanical polishing) so that a surface of the interlayer 

insulating film 14 becomes at the same level as the upper surface of the cover film 15, and 

then the exposed cover film 15 is removed by etching. In this case, respective upper 

15 portions of the interlevel insulating film 14 which has undergone through CMP and the 

offset sidewall 6 are also removed. 

Next, a metal film (for example, a Ni film) is deposited over the substrate 1 to a 

thickness of about 100 nm, and then RT A is performed to bring a silicon portion of the 

gate electrode 5 and the metal film into reaction. Thus, as shown in FIG. 15D, a fully 

20 silicided gate electrode 16 ( obtained by siliciding the entire region over the high dielectric 

constant gate insulating film 4) is formed. 

25 

According to the above-described fabrication method of this embodiment, the 

MISFET structure (see FIG. 2) of the second embodiment using a FUSI (full silicide) 

structure can be realized in a relatively simple manner. 

In this embodiment, when the offset sidewall 6 has been formed and then part of 
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the high dielectric constant gate insulating film 4 located in the external side to the offset 

sidewall 6 is removed, for example, by wet etching using hydrofluoric acid or the like, part 

of the high dielectric constant gate insulating film 4 located under each side end portion of 

the offset sidewall 6, i.e., each side portion of the high dielectric constant gate insulating 

5 film 4 may be removed in a notch shape so that a notch is provided. Thus, the MISFET 

structure (see FIG. 7) of the first modified example of the second embodiment using a 

FUSI structure can be realized in a simple manner. 

In this embodiment, a target thickness for reduction in the thickness of the part of 

the high dielectric constant gate insulating film 4 located in the external side to the gate 

IO electrode 5 is not particularly limited. However, for example, when an HfSiON film is 

used as the high dielectric constant gate insulating film 4, to suppress increase in a 

capacitance between a gate and a grain, the thickness of part of the high dielectric constant 

gate insulating film 4 located in the external side to the gate electrode 5 is preferably 

reduced to about 2 run or less (so that a surface of the substrate 1 is not exposed). 

15 In this embodiment, after the offset sidewall 6 has been formed, part of the high 

dielectric constant gate insulating film 4 located in the external side to the offset sidewall 6 

is removed, and then ion implantation for forming then-type extension region 10 and the 

p-type pocket region 11 is performed. However, instead of performing these process steps, 

ion implantation for forming then-type extension region 10 and the p-type pocket region 

20 11 may be performed after the offset sidewall 6 is formed and with part of the high 

dielectric constant gate insulating film 4 having a reduced thickness remaining in the outer 

side offset sidewall 6. Even in this manner, according to this embodiment, the part of the 

high dielectric constant gate insulating film 4 located in the external side to the offset 

sidewall 6 has a reduced thickness, so that increase in acceleration energy can be 

25 suppressed. Accordingly, a shallow junction can be formed in then-type extension region 
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10 in a simple manner and thus device characteristics can be improved in a simple manner. 

In this case, ion implantation for forming an extension region and a pocket region of an 

MISFET having a different channel type or another power supply system and formed on 

the same substrate may be performed after ion implantation for forming the n-type 

5 extension region 10 and the p-type pocket region 11 and then removal of the part of the 

high dielectric constant gate insulating film 4 located in the external side to the offset 

sidewall 6. 

In this embodiment, the MISFET structure of the second embodiment using a FUSI 

structure has been formed. However, instead of forming the MISFET structure of the 

10 second embodiment, the MISFET structure of the first embodiment, the modified example 

of the first embodiment, each of the modified examples of the second embodiment, the 

third embodiment, the modified example of the third embodiment, the fourth embodiment 

or the modified example of the fourth embodiment may be formed using a FUSI structure. 

In each of the first through eighth embodiments, a single layer structure of a SiN 

15 film has been used as an example of the sidewall 7. However, instead of the single layer 

structure of a SiN film, for example, a double layer structure of a combination of an oxide 

film (Si02 film) and a nitride film (SiN film) (for example, including a Si02 layer as an 

lower layer and a SiN film as an upper layer), a triple layer structure (for example 

including an Si02 film as a lower layer, a SiN film as a middle layer and a Si02 film as an 

20 upper layer) or the like may be used. 

25 

In each of the first through eighth embodiments, instead of the n-type extension 

region 10, a LDD may be formed. 

In each of the fifth through eighth embodiments, instead of the n-type MISFET, a 

p-type MISFET may be formed. 

In each of the fifth through eighth embodiments, to prevent deterioration of the 
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interface of a gate insulating film and a gate electrode, a buffer insulating film may be 

formed between the gate electrode 5 and the high dielectric constant gate insulating film 4 

so as to have a thickness of about 0.2 nm. 

In each of the first through eighth embodiments, a shape of each side surface of the 

5 high dielectric constant gate insulating film 4 in which the notch 20 is provided in the part 

located under each side end portion of the sidewall 7 or the offset sidewall 6 is not limited 

to a semicircular shape shown in FIG. 6, 7, 8 or 10. For example, each side surface of the 

high dielectric constant gate insulating film 4 may be a perpendicular plane to the substrate 

surface. That is, a side surface of the high dielectric constant gate insulating film 4 may be 

IO located at a predetermined distance from a side end surface of the sidewall 7 or the offset 

sidewall 6 toward the gate electrode 5. 
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5 

WHAT IS CLAIMED IS: 

1. A semiconductor device comprising: 

a high dielectric constant gate insulating film formed on an active region m a 

substrate; 

a gate electrode formed on the high dielectric constant gate insulating film; and 

an insulating sidewall formed on each side surface of the gate electrode, 

wherein the high dielectric constant gate insulating film is continuously formed so 

as to extend from under the gate electrode to under the insulating sidewall, and 

at least part of the high dielectric constant gate insulating film located under the 

10 insulating sidewall has a smaller thickness than a thickness of part of the high dielectric 

constant gate insulating film located under the gate electrode. 

2. The semiconductor device of claim 1, wherein the insulating sidewall includes a 

first insulating sidewall formed on a side surface of the gate electrode and a second 

15 insulating sidewall formed on the side surface of the gate electrode with the first insulating 

sidewall interposed therebetween, 

the high dielectric constant gate insulating film is continuously formed so as to 

extend from under the gate electrode to under the first insulating sidewall, and 

part of the high dielectric constant gate insulating film located under the first 

20 insulating sidewall has a smaller thickness than a thickness of part of the high dielectric 

constant gate insulating film located under the gate electrode. 

25 

3. The semiconductor device of claim 2, wherein the high dielectric constant gate 

insulating film is formed so as not to be located under the second insulating sidewall. 
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4. The semiconductor device of claim 2, wherein the high dielectric constant gate 

insulating film is continuously formed so as to extend to under the second insulating 

sidewall, and 

part of the high dielectric constant gate insulating film located under the second 

5 insulating sidewall has the same thickness as a thickness of part of the high dielectric 

constant gate insulating film located under the first insulating sidewall. 

5. The semiconductor device of claim 2, wherein the high dielectric constant gate 

insulating film is continuously formed so as to extend from under the gate electrode to 

Io under the second insulating sidewall, and 

15 

part of the high dielectric constant gate insulating film located under the second 

insulating sidewall has a smaller thickness than a thickness of part of the high dielectric 

constant gate insulating film located under the first insulating sidewall. 

6. The semiconductor device of claim 1, wherein the insulating sidewall includes a 

first insulating sidewall formed on a side surface of the gate electrode and a second 

insulating sidewall formed on the side surface of the gate electrode with the first insulating 

sidewall interposed therebetween, 

the high dielectric constant gate insulating film is continuously formed so as to 

20 extend from under the gate electrode to under the second insulating sidewall, 

part of the high dielectric constant gate insulating film located under the first 

insulating sidewall has the same thickness as a thickness of part of the high dielectric 

constant gate insulating film located under the gate electrode, and 

part of the high dielectric constant gate insulating film located under the second 

25 insulating sidewall has a smaller thickness than a thickness of part of the high dielectric 
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5 

constant gate insulating film located under the gate electrode. 

7. The semiconductor device of claim 1, wherein the high dielectric constant gate 

insulating film includes a notch at a side end portion. 

• 8. The semiconductor device of claim 1, further comprising a buffer insulating film 

between the substrate and the high dielectric constant gate insulating film. 

9. The semiconductor device of claim 8, wherein the buffer insulating film is a 

Io silicon oxide film or a silicon oxynitride film. 

10. The semiconductor device of claim 1, wherein the gate electrode is a fully 

silicided gate electrode of which an entire region has been silicided. 

15 11. A method for fabricating a semiconductor device, the method comprising the 

20 

25 

steps of: 

a) forming a high dielectric constant gate insulating film on an active region of a 

substrate; 

b) forming a gate electrode on the high dielectric constant gate insulating film; 

c) etching, after the step b ), part of the high dielectric constant gate insulating film 

located in an external side to the gate electrode to reduce a thickness of the part; and 

d) forming, after the step c ), an insulating sidewall on a side surface of the gate 

electrode. 

12. The method of claim 11, further comprising, after the step d), the step of 

removing part of the high dielectric constant gate insulating film located in an external side 
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5 

15 

20 

to the insulating sidewall. 

13. The method of claim 11, wherein the insulating sidewall includes a first 

insulating sidewall and a second insulating sidewall, and 

the step d) includes the step dl) of forming the first insulating sidewall on a side 

surface of the gate electrode and the step of d2) of forming the second insulating sidewall 

on the side surface of the gate electrode with the first insulating sidewall interposed 

there between. 

14. The method of claim 13, further comprising, between the step dl) and the step 

d2), the step of removing part of the high dielectric constant gate insulating film located in 

the external side to the first insulating sidewall. 

15. The method of claim 13, further comprising: 

between d 1) and the step d2), the step of etching part of the high dielectric gate 

insulating film located in an external side to the first insulating sidewall to reduce a 

thickness of the part; and 

after the step d2), the step of removing part of the high dielectric constadt gate 
( 

insulating film located in an external side to the second insulating sidewall. 
\ 

16. The method of claim 12, wherein the high dielectric constant gate insulating 

film is selectively removed by wet etching. 

17. The method of claim 14, wherein the high dielectric constant gate insulating 

25 film is selectively removed by wet etching. 
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5 

15 

18. The method of claim 15, wherein the high dielectric constant gate insulating 

film is selectively removed by wet etching. 

19. The method of claim 11, wherein the step b) includes the step of forming a 

protective film for covering an upper surface of the gate electrode, and 

the method further includes, after the step d), the step of siliciding a surface of part 

of the active region located in the external side to the insulating sidewall, removing the 

protective film and then fully siliciding the gate electrode. 

20. The method of claim 11, further comprising before the step a), the step of 

forming a buffer insulating film on the active region, 

wherein in the step a), the high dielectric constant gate insulating film is formed on 

the active region with the buffer insulating film interposed therebetween. 
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ABSTRACT OF THE DISCLOSURE 

A semiconductor device includes: a high dielectric constant gate insulating film 

formed on an active region in a substrate; a gate electrode formed on the high dielectric 

constant gate insulating film; and an insulating sidewall formed on each side surface of the 

5 gate electrode. The high dielectric constant gate insulating film is continuously formed so 

as to extend from under the gate electrode to under the insulating sidewall. At least part of 

the high dielectric constant gate insulating film located under the insulating sidewall has a 

smaller thickness than a thickness of part of the high dielectric constant gate insulating film 

located under the gate electrode. 
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I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a-d), §172, or §365(b) of any foreign 
application(s) for patent or inventor's certificate, or §365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below, and have also identified below any foreign application for patent or 
inventor's certificate, or of any PCT international application having a filing date before that of the application on which priority is 
claimed: 

COUNTRY APPLICATION NO. DATE OF FILING PRIORITY 
CLAIMED 

JAPAN 2005-227457 August 5, 2005 Yes 

□ Additional foreign or international application numbers are listed on a supplemental priority sheet attached hereto. 

I hereby claim the benefit under Title 35, United States Code §119(e) of any United States Provisional application(s) 
listed below. • 

Number (Day/MonthNear Filed) 

o Additional U.S. provisional application numbers are listed on a supplemental priority sheet attached hereto. 
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MEI Form -1.2, (July 1, 2005) 

Docket No. 

I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or §365(C) of any 
PCT international application designating the United States of America, listed below and, insofar as the subject matter of each of 
the claims of this application is not disclosed in the prior United States or PCT international application in the manner provided by 
the first paragraph of Title 35, United States Code §112, I acknowledge the duty to disclose information material to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56 which occurred between the filing date of the prior application and the 
national or PCT international filing date of this application. 

APPLICATION NO. I U.S. FILING DA TE I STATUS: PATENTED,PENDING,ABANDONED I 

I I I I 
□ Additional U.S. or international application numbers are listed on a supplemental priority sheet attached hereto. 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the attorneys and agents associated with U.S. Patent 
and Trademark Office Customer Number identified bellow to prosecute this application and to transact all business in the U.S. 
Patent and Trademark Office connected therewith, and direct that all correspondence be addressed to that customer number. • 

I hereby authorize the U.S. attorneys and agents associated with the customer number to accept and follow instructions 
from Matsushita Electric Industrial Co., Ltd., and any affiliated or subsidiary company thereof, received via their corporate 
representatives and/or their foreign patent attorneys or agents, if any, as to any action to be taken in the U.S. Patent and 
Trademark Office regarding this application without direct communication between the U.S: attorneys or agents and myself. 

Direct Correspondence to: 

CUSTOMER NUMBER 53080 

I further declare that all statements made herein of my own knowledge are true, and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the application or any patent issuing thereon. 

Full Name of Sole or First 
Inventor 

Residence & Citizenship 

Post Office Address 

Full Name of 
Second Inventor 

Residence & Citizenship 

Post Office Address 

FIRST NAME 
Junji 

LAST NAME 
HIRASE 

CITY COUNT Y OF CITIZENSHIP 
Osaka Ja an 
ADDRESS CITY STATE OR COUNTRY ZIP CODE 
C/O Matsushita Electric Industrial Co., Ltd., 1006, Oaza Kadoma, Kadoma-shi, Osaka Japan 571-8501 

FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE 

Akio SEBE Afrt> ✓Je.i>e /vf°'-J. II ,;ot:-6 
CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

Osaka Japan Japan 
ADDRESS CITY STATE OR COUNTRY ZIP CODE 
C/O Matsushita Electric Industrial Co., Ltd., 1006, Oaza Kadoma, Kadoma-shi, Osaka Japan 571-8501 
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MEI Form -1.2, (July 1, 2005) 

Docket No. 

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE 
Third Inventor Naoki KOTANI 

/Yew.~( /4~ /1,1e;,y , // I 2..:>C> r; 
Residence & Citizenship CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

Hvoao Japan Japan 
Post Office Address ADDRESS CITY STATE OR COUNTRY ZIP CODE 

C/O Matsushita Electric Industrial Co., Ltd., 1006, Oaza Kadoma, Kadoma-shi, Osaka Japan 571-8501 

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE 
Fourth Inventor Gen OKAZAKI Ge.«. Okaza.k,' /1tAu / I . ;)006 
Residence & Citizenship CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

HyoQo Japan Jaoan 
Post Office Address ADDRESS CITY STATE OR COUNTRY ZIP CODE 

C/O Matsushita Electric Industrial Co., Ud., 1006, Oaza Kadoma, Kadoma-shi, Osaka Japan 571-8501 

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE 
Fifth Inventor Kazuhiko AIDA ~2uh,'ko ,4 ,-.4,,_ M17. /r, ..:J-cv6 

Residence & Citizenship CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP 
Chiba Japan Japan 

Post Office Address ADDRESS CITY STATE OR COUNTRY ZIP CODE 
C/O Matsushita Electric Industrial Co., Ud., 1006, Oaza Kadoma, Kadoma-shi, Osaka Japan 571-8501 

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE 
Sixth Inventor Shinji TAKEOKA 

$~,,i-_Jl 11\-l<-fd cA kt...7 LL 2.oc.,(;, 

Residence & Citizenship CITY STATE OR COUNTRY - COUNTRY OF CITIZENSHIP 
Osaka Japan JaDan 

Post Office Address ADDRESS CITY STATE OR COUNTRY ZIP CODE 
C/O Matsushita Electric Industrial Co., Ltd., 1006, Oaza Kadoma, Kadoma-shi, Osaka Japan 571-8501 

Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE 
Seventh Inventor 

Residence & Citizenship CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

Post Office Address ADDRESS CITY STATE OR COUNTRY ZIP CODE 

(If there are more than seven inventors, please add a copy of this page for identification and signature for the additional 
inventors) 

The above application may be more particularly identified as follows: 

U.S. Application No. ______________ Filing Date ____________________ _ 

Applicant Reference Number ---=-P_4,..,,2,,.0c.:.4=.2-_.0'-'-1 ______ Attorney Docket No. _________________ _ 
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PATENT APPL.ICATION SERIAL NO.------'----=-

7/2~/200& .FFANAIA2 00000014 500417 114912&0 

1 FC:1011 
:i2 FC~1111 
03 FC:1311 

360,00 DA 
500,00 DA 
200,00 DA 

PTO~l556 
: (5/87) 

.' . . . 
. . "'tl.S. ~ ~0-00: J.00:l-. ~~ 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK ·OFFICE 

FEE RECORD. SHEET 
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PATENT APPUCATION·f·EE DETERMINATION RECORD. ~lion ·ex Oodt.c Nuroo., . 

• • .· Subst)tule tor 'Fonn ·f>T0-675 • Effective Deq,mbef 8. 2004 • -~ 1 L. q I . · ··?. /_ ~ 
•. I I ., 

APPLICATION AS FILED - PART I OTHERTHAN 

(Column 1) (Column 2) SMALL ENTITY OR SMAL~ ENTITY 

FOR NUMBERFU..EO NUMBER _EXTRA RATEm FEE tu RATE Ill, FEE lS\· 
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·SEARCH FEE 
.. ', 
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Docket No.: 071971-0620 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Junji HIRASE, et al. 

Application No.: Not Yet Assigned 

Filed: July 24, 2006 

Customer Number: 20277 

Confirmation Number: Not Yet Assigned 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

For: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

INFORMATION DISCLOSURE STATEMENT 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In accordance with the provisions of 37 C.F.R. 1.56, 1.97 and 1.98, the attention of the 

Patent and Trademark Office is hereby directed to the documents listed on the attached form PTO-

1449. It is respectfully requested that the documents be expressly considered during the prosecution 

of this application, and that the documents be made of record therein and appear among the 

"References Cited" on any patent to issue therefrom. 

This Information Disclosure Statement is being filed within three months of the U.S. filing 

date OR before the mailing date of a first Office Action on the merits. No certification or fee is 

required. 

The relevance of each non-English language reference, if any, is discussed in the present 

specification. 

WDC99 1260853-1.071971.0620 
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Docket No.: 071971-0620 

Please charge any shortage in fees due in connection with the filing of this paper, 

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 

such deposit account. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:MaM 
Facsimile: 202.756.8087 
Date: July 24, 2006 

WDC99 1260853-1.071971.0620 

Respectfully submitted, 

ILL & EMERY LLP 

Pleas ize our Customer No. 20277 
ondence address. 

2 
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SHEET 1 OF 1 

INFORMATION DISCLOSURE ATTY. DOCKET NO. SERIAL NO. 

CITATION IN AN 071971-0620 Not Yet Assigned 

APPLICATION 
APPLICANT 

Junji HIRASE, et al. 

(PTO-1449) FILING DATE GROUP 

July 24, 2006 Not Yet Assigned 

U.S. PATENT DOCUMENTS 
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where 

INITIALS NO. Number-Kind Code2 (ifknownJ MM-DD-YYYY Document Relevant Passages or Relevant 
Figures Appear 

us 
us 
us 
us 
us 
us 
us 
us 
us 
us 
us 
us 
us 
us 

FOREIGN PATENT DOCUMENTS 

EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines Translation 
INITIALS CITE Country Code, -Number •-Kind MM-DD-YYYY Applicant of Cited Document Where Relevant 

NO. Codes (if known) Figures Appear Yes No 

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.) 

EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, 
INITIALS CITE journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where 

NO. published. 

WATANABE, Ken, Partial English Translation of "HfSiON-CMOS technology for achieving high performance and high 
reliability," SEMI FORUM Japan, 2005, IT System & ULSI Technology, 

HORI, Takashi, "1/4-µm LATID (1=8rge-Tilt-angle Jmplanted Qrain) TECHNOLOGY FOR 3.3-V OPERATION', CH2637-
7/89/0000-0777 1989 IEEE, IEDM 89-777-780-IEDM 89 

SAYAMA, et al., H.,, "80nm CMOSFET Technology Using Double Offset-Implanted Source/Drain Extension and Low 
Temperature SiN Process', IEDM 2000, IEDM 00-239-242-IEDM 00 

EXAMINER DATE CONSIDERED 

'' *EXAMINER: Initial 1f reference considered, whether or not cItatIon Is in conformance with MPEP 609. Draw line through cItatIon 1f not in conformance and not considered. 
Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
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Docket No.: 071971-0620 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Junji HIRASE, et al. 

Application No.: Not Yet Assigned 

Filed: July 24, 2006 

Customer Number: 20277 

Confirmation Number: Not Yet Assigned 

Group Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

For: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

CLAIM OF PRIORITY AND 
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 

Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In accordance with the provisions of 35 U.S.C. 119, Applicant hereby claims the priority 

of: Japanese Patent Application Number 2005-227457, filing date August 5, 2005 cited in the 
I 

Declaration of the present application. Certified copy is submitted herewith. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:MaM 
Facsimile: 202.756.8087 
Date: July 24, 2006 

WDC99 1260848-1.071971.0620 

Respectfully submitted, 

• e our Customer No. 20277 
dence address. 
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This is to certify that the annexed is a true copy of the following application as filed 
, ith this Office. 
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-Date of Application: 
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IJ t /J" 6 v•.:: t ~ !!'¥rt t -t -o .:¥-~~~ffi:o 
UFt >R JJi 2 l 
aFt>RJJi 1 t::ir.~O).::f::.~~~ffi:t::.t3v•-C, 
1ruic>l'€titt-1r-1 Fr:'.7 :t-1v,i, lW3c.3/- l-tffiO)ffllJmH::%mt~ttt::.• 1 0)>1'€~t~-1r-1 r 

r:'.7 :t - Jv t, 1ifJgi:.3/- l- tffiO)ffltlffi t::1Wic• 1 0)>1€*~tt-lr -1 l-' r:'.7 :t - Jv ~Jr L- -C%J$t ~ tL 
~•20)Matt-1r-1l-'r:'.7:t-~t~G~IJ, 

IW3C.~~t$7'- l-Mam,i1W3c3/- l-tiii.!O)TffllJiPGlW3G. 1 O)Matt-lr-1 l-''7 :t­
~O)T■ i--C-~-~~%J$t6tL-C.t3 IJ, 

mi3t.rErJ~t$7'- l- Mam t:: .t3 ~t -o lW3i:.. 1 O)M*~t~-lr -1 F 7 :t - JvO)TffllJiJi~O)~ 6 
,i, lW3c~~t$3/- l- Mam ,:.t3 it -o lW3c3/- l- tiii.!O)T'fl!IJ~Ji:t~O)~ 6 J: VJ 1b /J" 6 v•.:. 
c ~ !t¥rt t -t -o .:¥-~~~ffi:o 
UFt >R JJi 3 l 
aFt>RJJl 2 ,::ic~O).::f::.~~~rn:t:.;l3v•-C, 
mi3i:.~~t$3/- l- Mamii1W3c• 2 O)Matt-lr-1 P- 7 :t - JvO)TffllJ t: iiffJJvt 6 n -cv~ 

~v•.:: c ~~rte -t-o.:¥-~~~ffi:o 
UFt>RJJi 4 l 
~Ft>RJJi 2 ,:: gi:.~O).::f::.~~~ffi: t:: .t3 v• -C, 
mi3i:.~~t$3/- l- M*~mii1W3r.• 2 O)Matt-lr-1 Fr:'.7 :t -JvO)TffllJ i -e~a~t:%J$t 

6tL-C.t3VJ, 
1Wgi:'.~~t$7'- l- Mami:: .t3 ~t -o 1ruic.• 2 O)M*~tt-lr-1 F to/ :t - JvO)TfflHJi:t~O)~ ~ 

ii, 1Wic.~~t$-Y- r M~m ,: .t3 ~t '° 1ttric• 1 0)>1'€at~-1r -1 v to/ :t - )vO)TfflUffi~O)~ 
6C~~--C-~-o.::t~~rtt-t-o.:¥-~~~ffi:o 
UFt>RJJi s l 

~Ft>R:i:Ji 2 t:: ic~O).::f::.~~~ffi: i= .t3 v• -c, 
1Wic~~t$-Y- r M~m,i1ruic-Y- r tiii.!O)TffllJ tP G lW3cffi 2 O)Matt1r-1 F '7 :t -

~O)T■ i--C-~-~~%Jvt~tL-C.t3VJ, 
1ruic.~~t$-Y- r Mamt=.t3~t-o 1ttric• 2 O)Matt-1r-1 F r:'.7 * - JvO)TfflIJiJi:t~O)~ 6 

,i, lW3c~~t$3/- l- Mam t: .t3 ~t -o litric.• 1 O)Matt-lr -1 F 7 :t - Jv O)TfflHJlt~O)~ 
6 J: VJ 1b /J" 6 v•.::. c ~ !tlf:l c -t -o .:¥-~~~ffi:o 
UFt>RJJl 6 l 
iFt>RJJi 1 ,:: ic.~O).::f::.~~~ffi: t= .t3 v• -C, 

1Wic.Matt-1r-1 Fr:'.7 * -Jvii, 1ttric-Y- l-tffiO)ffllJWt=%mt6tLt::.• 1 O)Matt-1r-1 F 
r:'.7 :t - Jv t, lW3c.7·- l- tffiO)■ ffi t=litric• 1 O)Matt-1r-1 F r:'.7 :t - Jv ~ Jr L- t%nit ~ n 
~•20)Matt-1r-1Fr:'.7:t-~t~G~IJ, 

mi3C.~~t$3/- l- Mam,i1W3i:'.3/- l- tiii.!O) TffllJ 'h• G 1Wgc• 2 O)Mtitt-lr-1 F to/ :t -
~O)T■ i--C-~-~~%Jvt~tL-C.t3VJ, 

1ruic~~t$7-- rMam,=.t3~t-01Wir.• 1 O)Matt-1r-1 Fr:'.7 :t-JvO)TffllJ~Ji~O)~~ 
,i, 1ruic~~t$7-- r Mamt::.t3 ~t-o 1ttrir.Y- 1- tiii.!O)TfflU~Ji:t~O)~ ~ t ~~-e~ 1J, 

ifriir.~~~$3/- rMam,::t.Ht-oifriic• 2 O)ffi~tt1r-1 Fr:'.7 :t-JvO)TffllJ~I:t~0)~6 
ti, IW3C~~t$3/- l-Mamt=.t3~t-olttr3r.'i''- l-tiii.!O)Tffllj4ij~O)~~ J: VJ t/J'>~v•.:: 
c ~ *f:l t -t -o .:¥-~~~ffi:o 

tlHiE!tt 2 O o 6 - 3 o o 9 2 8 5 
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' ' 
~/JI 2 o o 5 - 2 2 7 4 5 7 2/ 

Ul>Jt:i:Ji 7 J 
it>JtJJl 1 - 6 0)1t-.-rnn" 1 JJl~=8c-.0)4$~~rn:~=J31t"-c, 
lW8cj@jMHlt$-3/'- l- ff;fg.)Jl0)1lUJ~illH: ..I ·;; -f-n~~~t G tL -c It'> o.:. t ~!tf~ c T ~ 4i!J~ 

~&:o 
Ut>JtJJl 8 J 
i~>JtJJi 1 - 7 0) 1t•f nn" 1 rJJ: ir.-.0)4$~~ffi: ~= J31t" -c, 
1ruic~if:& c 1ruicj@jMt$-3/'- l-ii€•.!Jl c O)rai ~:r, ';/ 7 7 ->Ffg-.!Jlif~~~t G tL -Cit•~.:. c 

~ !tf~ c To 4$~~ffi:o 
Uf*JJl 9 J 
if*J:Jl 8 ~:ic-.0)4$~~ffi:t:J3P-C, 
lW!cJ, ';J 7 7 ->Ffg-■ tt y 1) :J ✓ ~11:a.x,± y 1) :J ✓ ~~1t.!Jl-C-~ ~.:. C ~!tf~ CT~ 

4i¥~~ffi:o 
Uf*J:Ji 1 o J 
it*JJl 1 - 9 0)1t,fhn" 1 JJ{~:ir.-.0)4i¥~~ffi:t:J31t•-C, 
1ru!c/-/- J- •~tt, ~~Jim if y 1J -lt-1 F1t ~ nt::. 7 Jv '1/' 1J -lt-1 F ,y- t- •111]:-c-~ o.:. c 
~~~ c To 4$~~ffi:o 
Ul*JJl 1 1 l 
~1&0)f§f~HJ!mJ:: ~= j@jMt$-3/' - l- >Ffg•■ ~ %Jvt--t ~ Ifi ( a) t, 
1ru~j@jMt$/-/-J-lffg•■1:~,y-J-t•~%Jvt-t-0Ifi (b) c, 
1ruic.Ili (b) 0)1&&:, IW8CT- J-t.0)9i-1lrn~=1~ffi:Tolru3cr'ali%t$-3/'- }->Ffg·)Jl~ 

.r.. o/ -f-:,,, :7· L -c r!J.!Jl1tT ~ Ifi ( c ) c, 
1ruic.Ifi (c) 0)1&t:, lru3c-3/- l-t;fii]:O)'ffi1Jffi~:>Ffg•tt-lf-,{ Fr);t-Jv~%Jvt--t~Ili 

( d) c ~-fim .:z. -c 1t" ~.:. c ~!tl~ c T ~ 4i¥~~ffi:O)~m7J$o 
Ul*JJl 1 2 J 
ii>Jt:i:Ji 1 1 i: ir.-.0)4$~~ffi:O)~m1J$i:J31t•-c, 
lW8cili (d) 0)1&r:, ITT3i:.>Ffg.fi-lj-,{ F?::t-Jv0)9i-ffl1H=1~ffi:T~ITT3C.j@j~-$-3/'­

}->Ffg·.!Jl~~¾T~Il¥~-fim;z_ -C1t•~.:. c ~!tf~t To4$~~ffi:O)~m7J$o 
Ul>JtJJl 1 3 l 
ii*J:Jl 1 1 i:ir.-.0)4$~~ffi:O)~m1J$&:J31t•-c, 
1ruir.if€••t1:-lf- ,1 F '7 ::t - Jv ,± ~ l O)>Ffg.tt-lf- ,1 F '7 ::t - Jv t ~ 2 0) ii€1~tt-lf- ,1 F '7 ::t -

Jv c iP G ~ l'J, 
1ru ir.Ifi ( d ) Li , ITT ic. -3/' - l- t111]: 0) fflU 00 ~= ITT 8t. ~ 1 0) if€*~tt-lf- ,1 F '7 ::t - Jv ~ % Jvt T 

~ Ifi ( d 1) c, ITTic.-3/- l- t;fii]:O)fflijffi &:ITT8C~ 1 O)jf€*~tt-lf-,{ F '7 ::t - )v ~* L -Clru 
ic~ 2 O);j€~fi-lj-,{ F '7 ::t - )v ~%JvtT o Ill ( d 2) c ~"aU.:. t ~!tf~ c T ~ 4$1,$: 
~ffi:O)~m7J$o 
Ul*J:Ji 1 4] 
ii>Jtrj{ 1 3 t:8c-.0)4i¥~~ffi:O)~m7J$t:J31t•-C, 
lru8c.Ifi ( d 1) c ITT!cifi ( d 2) c O)rai t:, ITT8e~ 1 O)>FfgtJtt-lf-,{ F '7 ::t - JvO)Ji­

ffllH:f~ffi:T o ITT3ej@j~t$/-/- l- >Ffg•.!Jl ~ ~¾T ~Ill~~ G t:,fim .:z. -cv1 o.:. c ~!tl~ c 
T ~ 4$~~ffi:O)~m7J$o 
Ut>JtJJl 1 5 l 
it>JtJJi 1 3 ~=ic-.0)4ilJ~~ffi:O)~m7J$~:i31t•-C, 
1ruir.Ifi (d 1) tITTir.Ili (d 2) cO)rai~:, ITTic~ 1O);f€.tt-lf-11--"'7 ::t-Jv0)9i­

ffllj &: f~ffi:T o ITT8cj@j~-$-3/- l- ii€~.!Jl ~ .r..-;, -f-:::,,, 7· L -c ~ Gt: r!J.!JlitT o Ifi ~-fim .:z., 
lW8cili ( d 2) J: l'J 1b 1& ~=, ITT8C~ 2 O)>Ffg~•ti-It 1 F '7 ::t - }v 0)9}ffl1H=1~ffi:T o ITT!c 

j@j~t$ ,Y - l- ii€tt.!Jl ~~~¾To Ifi ~ ~ G &: 1im ;t -c 1t • o .:. c ~ !fl~ c To 4$~~ ffi: 0) 
~m7J$o 
Ul>JtJJl 1 6 l 
it*JJl 1 2, 1 4 Xtt 1 5 0)1t•ftLn" 1 rJi,:ic.tx.0)4$~~ffi:O)~m1J$~:J3v•-C, 
1ruir.j@j~t$-3/- t- ii€~.!Jl0) ~¾ ,±, '7 .:r.. o/ J- .r.. o/ -f-:,,, 7· ~ m "" -c uHREl9 ~=fr t::>no .:. 

lli fill:~ 2 0 0 6 - 3 0 0 9 2 8 5 
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• 
. . 

!tf!Ji 2 0 0 5 - 2 2 7 4 5 7 3/E 

tT~mtTo~~~~m~~mn$o 
Ul>JUJt 1 7] 
il>JtJJl 1 1 ~ 1 6 ~v•fhiJ" 1 :rJU:ic~~~~~~m~~jgn$~:J3v~-c, 
1ruic.If.¥ ( b ) ti, w1ic 7' - l- ~;fi,Jg ~ J:. ffi T ~ "? *~mt T % nx:--t o If.¥ T '2i" Jj., 
w1ic.If.¥ ( d) J:. "J 1b 1& t:, w1ic~~tt -lt -1 r? ::t - J].., ~91-fflU ~= f:V:ffi:T o w1ic.11§-tHJU.oc 

~~ffiT:,., 1J-1t-1 r1tLt-=1&, w1icw~mtT~¾L, -t~1&, w1ic.7·- J--~ffiT7)v:,., 1J 
-lt-1 P-1tToit.¥T ~ t.:> t:fflf ;t tv•o.:: t T!ffmt To~~~~m~~mn$o 

Ui1i>JtJJt 1 s l 
il>JtJJl 1 1 ~ 1 7 ~ v•f hiJ" 1 rJ{ ~= ic.~~~~~~m~~mn$ ~= J31t, -c, 
1ruic.IU (a) J:. VJ 1b w1t:, 1ruicmtg:,iJ:t.ocJ:.t:1~ o/ 7 r -~~mtTffinx:T oif.¥ T ~ t.:> 

~= fflf ;t' 
Kiric.If.¥ (a) -e ttw1ic.i1§-'tg=_iJi:t.ocJ:. i: w1ic.r{ o/ 7 7 - ~~~ T1r L tKiric~~~$7'-

J-- ~~mt T%ffltT o.:: t T ~~ t To ~~~~m~~jgn$o 

tl:HiE!tf 2 o o 6 - 3 o o 9 2 8 5 
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• 
. . 
tfli 2 o o 5 - 2 2 7 4 5 7 

[=!=ffi:t] ~iFIB-
[ ~~O):t~] -¥~~~~7i lj ~ O)~mn$ 
[tt1il'i73-ff l 

[0001] 
:,$:~~ti, -¥~~~ffi:lirf'~O)~jgn$, JI_~ggr:i±M IS FE T (metal insulator 

semiconductor field effect transistor ) O)m:m.&U'~m:n~v::00 L, 3:.i::M IS FE 
T 0) jg'.jjJ:1] Ji U'fiffitt ~ ftiJ_t 6 -ti"" G 1i;j!f.i t: 00 T Go 
[ 1r iH1 ;j,f.i) 

(0002] 

1/ 

ili:~, -¥~~Ji!Hllfil~~ffi':O)~Ji!Hl1t, ~~fi~1t&rf~~1ti:1~~"•, A"r- 1J:., :7~~,J 
i:-tfE-::;-CX:7AT ✓ 1/3 ✓ (Extension) 0)~1r~6~ii(TGtli1J~~:, MI SFET 
0)7- rif;fg~itt L-Clt~ffi:$'h'i'4fi&O)S i 02 *O)if;fg~JU::ttx. -CH f *~1t!lo/./Xi± 
A 1 J¥d~~1t!lo/.l~O)J:t~i~.$'h'i'l Q,IJ.__t0)~~~$1Jl~ffiv•J: '7 c L-Cv•Go 

(0003] . 
~ l 6 (a) .&U' ( b) ,±~tL-?'tL-tfE*O)~it~$7'- r if;fg~it~1t-::::i t.::M I SF ET 

0)-:@~~Tffiffi~-C-~~ (#fi~Ji:~l) o 
[ o o _o 4 l 
~ 1 6 (a) ~=~-t- J: '7 ~=, ~;fl[ 1 0 1 O)j5fi~Jf~-e~ G 7 ..:r. )v l O 2 &:.t:Ht GS T I 

(shallow trench isolation) 1 0 3 ,::J:-::::i-ClfflitLt.::'fiJf~O)__tv::~~~.$7- r~~lt 
1 0 4 ~-fr L -c 7' - r ~ti,)! I 0 5 ']j{%}J! 6 n -c \t• GO 7- 1- ~ti,)! 1 0 5 O)'f!{gffi ,: ,±~t~t1: 
0) --it 1 F ? ;t - Jl,, 1 0 7 ']j{% nx: 2- tL -c V) ,Q 0 r; ..:r. )v l O 2 v: .t:H t ,Q y 1 r r; ;t - )v l O 7 
O)Tffln:i;t.x.7 AT;.,:,, 3 :.,~Jf~ 1 1 0 iJ'i'%}J! ~ tL-Cv•G c ;tt&: 7 ..:r. Jv l 0 2 v:i3~t ~ x 
:7 AT;.,:,, 3 :.,ffi~ 1 1 0 O)TffllH::t±~"r o/ r'fiJi~ 1 1 l 'h'i'%}J!6tL-Cv•Go 7 ..:r.Jv 1 0 
2 i= i3 ~t ,Q 7' - r ~ti,)! 1 o 5 iJ· G J! -c x ::7 A -r;., 1/ 3 :., iJr~ 1 1 o & rF~ "r ·;; 1-- ffit.~ 1 1 
1 0):9l-ffllH:: u 1/ - A • F V ,{ ✓ ~Ji~ l 1 2 iJ'i'%}J! ~ n -c v• G 0 

(0005) 
~ 1 6 ( b) i::~-t-m-nr~ 1 6 (a) v:~-t-•:@ t ~~-::::> -C v• G ,1~Ui, /f- 1-- ~:fir)! 1 

o 5 O)ffltlffii::-1]-1 Fr;* -Jv 1 o 7 -nr~~ti.O):t-7-t:-:; r-lt-1 r? * -Jv 1 o 6 :a:-JrL-c 
%fflt6tL-Cv•G-::.t-c-~Go -::.nt::J: 11), ,;f- r~;fii)!l 0 5 tx:7AT ✓ 1/3 :.,~Ji:1:~l 1 
0 t 0) :t-1{- 5 -:; 7° ;_O)ft~1t ~$ffi) ,: ~ G-::. t iJ'f-C- ~Go 

[~~!tflffXMX 1 l iocill:fi!, 1~tttf~ • ~fiffitt:r~ffl.T~ HfSi0N-CMOS!1;j,f.rJ , Semi 
. Forum Japan 2005 
[1P!ttWFJi:~ 2] T. Hori, IEDM Tech. Dig. , 1989~, p. 777 
[1~!tllffXMX 3] H. Sayamaftl?., IEDM Tech. Dig. , 2000~, p. 239 

[~~ 0) lffl~] 
[~WJiJ{1!li1t L J: '7 c T G ~:lml 

[0006] 
LiPL~iJ{G, :fJE*0)~~~.$-3/- r~~)Jl:r{t-:::> t.::M Is FE TO).mv:;Bv•-Ctt, 

~~~$-3/- r ~~IJlO)ffltlfqiijg:~-nry,1 Fr;* -Jvv:@=~~ L -Cv•G t.::t/J, 11ux.,£:,, 1J =i;., 

~1t/Jlt$iJ· G ~ G-1]--1 r r; * - Jv0)%P!il'¥v=~~~$-3/-- 1- ;f;fgtJIJlO)fflUfqiij$0);%JlP!'h'f s i 
0 2 v::ili:-::5 ( ~O)rp,mtir~ t, ~ o ~ O)fi!f*, 3/- J-- ~;fii)!]ljrij$ ~::;B v• -C~it~$-3/- }- ~~ 
IJlO)~m.$fil:T~;f;fg~tt15:TtJr~1 ~~-::. ~n, ~n,= J:-:::>--Cf1{-1 A~fi.~7- r~~lll 
O)fiffittiJr~1t L -CL i '7 o 

[0007] 
frr~r.~=~d;,1-, *~~,±, ~~m$-Y- r~*~lll~%1t~-ti""G-::. t ~<MI s FE TO)!tf 

tt :a:- [tiJ__t 6 -it G .::. t ~ § 89 c T Go 
[~~ :a:-MiJti"" G t.::t/JO)-:f-~] 

[0008] 
frr~r.O)§B9~jifflt-t-~t.::ao~=-- 7,fs:/jj~~1rGf±, -lt-1 Fr; ~-JvO)"TffllH:~~~$7-

r ;f;fg~IJl ~ ,t~ 6 -it, ~ n ,: J: VJ ~~~.$7'- - 1-- ~~/JlO)ffllJltrfilfffi t -lt-1 F? * - ;i,, t O)~ 

tlHiEtf 2 0 0 6 - 3 0 0 9 2 8 5 
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• 
tttlJi 2 0 0 5 - 2 2 7 4 5 7 2/ 

f,!1! ~ 1W 11: LJ: M I S F E T ffi:@ & r.f .-f 0) ~ :m :n ~ ~ ~ flj T o ,:: ~ -? t.: o c .:. 0 -C... -lr 1 P 
'7 :t - JvO)rfflti ,:: •&-$-3/- 1- ffia& ~ ~#? -lf-t.:~% ,:: tt, -3/- 1- • F v 1 ✓ Fai O)?G 
.m.if _t~ L -C@l~:ii& ,::~J;fli,r~ t- o o it.:... .:. 0)~% ... x 7 7.. T :1/:,, 3 ✓ ff.A~ L D 
D (lightly doped drain) ff.A~~M!ITo~,:: ... •&-$!Jl~1rtt?-lf-t.:;jj(Jlli-C1 ;;¾- :1/ 
ff.A ~fi -3 £-~i1r&> o o .-f O)~ ... .l2!. T O)l]IEB ,.:: J: -? -Ct£.A1J□Jix ;r, Jv-¥· -i,i"• < ~ o t.: llJ 
, ffAJG;tiF.!ltO)i*? :n~.r-....O)fJ.ti,Z lt) i,]Z* ~ < ~-::> -c Liv•, §i v•~;t o c ... x 7 7.. -r::,,,:,, 
3 :1/ ~ L DD 0)~%fsZffi:if'7* ( ~-? -C Liv~, .-f O)i,tW:, pfr~ 0) T 1<; 1 7.. !J-=!f=tti1r{~ G tL ~ 
< ~ o c v• -3 ri:1i:lmtf~ t- o a 

[0009] 
l_!ffi 1) -'f- r-ffia&c L-C~&•■~fflv•o~% ... &!¥~~ < L~ < -c <hPJr~O)&• 

$#~Gno~llJ ... &!¥#!¥(~~?tLoo 
[0010] 

J_lffi 2) ••••■tt~~~ ~-e;-A.t-Cv•o t.:llJ, 1£.A-1 ;;¾- :1/l.iO)R p (Projection Ran 
ge) i,r/J-.? < ~ o o 

( o o 1 1 l 
.-f.:. -c, *Lffi3£ijEJ7g G Lt, -lr-1 F? :t - )vO)rffllJ ,=~•-•-3/- 1- ffi?~!Jl ~7~# ?-tt" _§_ 

~-lr-1F?:t-Nrm0)••••-3/-t-ffia&~-3/-I-•ffirm0)~•••-3/-t-ffia& 
J: "J ti~< %.mt Lt.:M I SF E Tffi:m&r.f.-fO)~:@:n~~~fUT o ,:::~-? t.:o 

[0012] _ 
!! ~8'-J ,::: i±, *3€8JJ ,=~o -=¥-ilJ~~rn:tt, ~*EiO)mttiJ~_t ,:%.mt? nt.:~ii••-3/-

1- ffi*~• t ... mi2.•ii•$-3/- 1- ffia!Jl_t ,::%mt? nt.:-3/- 1- •ti,)! t, 1ruic.,,,· - 1- •;ti,)!O) 
ffltimH=%mt? nt.:ffiatt-lr-1 P? * - )v t ~ffiLt, 1rui2.~ii••,,,·- 1- ffia!Jlt±mic.,,,·-

1- •ti,)!O)rfflYi7· G 1ruicffitJt~-lr-1 F? * - JvO)rffl11 i -cilmEfl ,::%mt? n -c :.-B VJ, 1ruic~ 
•••,,,·-1-ffia!Jlt=:.-B~to1ruic.ffitJt~-lr-1 F? :t-JvO)rffllHJ!'.~O)~~ < t t-$5t0) 
W? ti ... mic.~ii•$-'f- 1-ffiaMU::::.-Bit~lruBC.-T- t-•ffiO)rfflH]'.~O)J!j[? J: VJ t,/J'-? 

(0013] 
*3€f!EJ 0)-=¥-ilJ~~rn: ,::: j3 \.,> -c ... lWBc.ffiatt-lr-1 F '7 * - }v &± ... lWBc.-T- 1- .fp)!O)fflfmH= 

%.mt? nt.:• l O)ffiatt-lr-1 F '7 :t - }v c ... lWBc.T·- 1- .;f;,jgO)fflljffiH=mic.ffi 1 O)ffiatt-lr 
1F?:t-N~1rL-C%fflt2tL~-20)ffiatt-lr1F?:t-Nc~G~"J ... 1ruE~••* 
-3/- 1- ffia&t±lWBc.-7- l- •ffiO)rfflYiP G mic.• 1 O)ffi*~t~-lr-1 F '7 * - JvO)rfflY i -Cil 
*lB'-J ,::%mt? n -c J3 "J ... 1rui2.••••-3/- 1-- ffia■ ,=:.-B ~to mic.ffi 1 O)ffitJt1:-lr-1 F '7 * 
- JvO)rfflY~Jit~O)J¥? i± ... mic.~•••,,,·- 1-- ffia&,::i:3 it o mic-3/- 1- •ffiO)r,umiJ~ 
0) w ? J: V) ti /J'\ ? < -c t J: \., 1 O 

(0014] 
1WEffiatt-lr-1F?:t-N#mE•lO)ffiatt-lr-1F?:t-NcmE•20)ffiatt-lr-1 

F? :t-Jv t iPG ~o~% ... mic.••••-3/- I-ffitJJJtt±mtr.ffi 2 O)ffiat1:-lr-1 F? * -
JvO)rfflH:t±%mt2tL-Cv•~ < -ct J:v•o 

( o o 1 5 l 
1WEffiatt-lr-1F?:t-N#mE•lO)ffiatt-lr-1F?:t-NcmE•20)ffiatt-lr-1 

F '7 * - Jv t iP G ~ o ~,g-... mic.•&-$-3/- r- ffi*~nl &± 1ruir. -3/' - 1- ffl:;f;,jg 0) T fflY i,, G lWBr. 
• 2 O)ffiatt-lr-1 F? :t-JvO)rfflUi-CilmEfl,::%mt?tL-Ci:3 ltJ, 1WBc.~ii•$-3/- r-ffi 
aJJt,:::i:3 ~to lWBc.ffi 2 O)ffiatl:T 1 F? :t - JvO)rfflUiJl~O)J!j[? t± ... 1rui2.•ii•$-3/- 1-
ffiaJJt,:::i:3 it~ IWBC.~ 1 O)ffiat1:-lr 1 F '7 :t - JvO)rffllJ~]'.~O)J!j[ '? c l!i]~-C&>-? -C <b J: V' 

0 

[0016] 
1ruir.ffiatt-lr-1 ·F '7 * - Jvi1rmBc.~ 1 O)ffiatt-lr 1 F '7 * - 1v t mic.• 2 O)ffiat1:-lr-1 

F '7 * - Jv c i,, G ~ o ~% ... 1ruic.•&•$7·- 1- ffia!Jlt±mic.-3/·- 1- ffl:ffiO)rffllJ i,, G 1ruir. 
• 2 O)ffiatt-lr-1 F? * - )v O)rffltJ i -eilrlEfl t=:lfinx:? n -c i3 "J ... mic••••-3/- 1-- ffi 
aJJt,.::i:3ttomic.ffi 2 O)ffia•l'1:.-lj-1 F? * -JvO)rfflYiJi~O)J¥? t±, 1ruic1.••••,,,·- 1-

tfHiEttt 2 o O 6 - 3 o o 9 2 8 5 
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~}jj 2 0 0 5 - 2 2 7 4 5 7 3/ 

0 

[0017] 
*3€"1!l3 0)-=p~~~ffit t: i3 v• -C ... twir.M~•tf.--lj- -1 F '7 * - Jld± ... twic-3/- l- .;i;,)!O)ffiljfliH: 

%mt~ n1:M 1 O)ffi8t:i--lj--1 r '7 * - )l,; t ... twir.7"- 1- •;i;,)!O)ffllJffi t:wrir.M 1 O)ffl~tt--lj-
1 r '7 * - ~ ~* L-c%mt~n~M20)ffl8tt--lj-1 r '7 ;;J- - ~ t ~ G ~ l'J ... wr£•••* 
7- l- M~ll~Htwrir.-3/- l- .;iii)! O)rffllJ iP G twir.M 2 O)ffl8fi--lj- 1 r '7 * - )l,; 0) rffllj 1 --r-j! 
~1'.19 t=%mt ~ n -c i3 l'J ... wrir.•••*?'-- r M8/llt:.tHt o wricM 1 O)ffi8tt--lj-1 v '7 * 
- Jl,;O)rfflUiJi~O)~ ~ tt ... wric•••*-3/- r ffi8/llt:.t:Ht o wric-3/- r •;i;,)!O)rffl11i1~ 
O)~ ~ t liiJ~--c-&iJ l'J ... wrir.~••*?'-- r ffi8/llt:J3 ~to wricM 2 O)if€8tt--lj-1 F '7 * -
11,;0)rffl1J1Ji~O)~ ~ t± ... wrir.j@i••*-3/- l- it€81ll t= J3 ~to wrir.7'-- l- •;i;,:i!O)rffllJ'1iJi~O) 
~~ J: IJ 1{)/j"~ ( -C 1b J: \t•o 

[0018] 
*9el¥I 0)-=p~~~ffi': t= ±31.-,-c ... wrir.•••*7'- l- it€r~/JlO)ffl1J~ms t= / o/ -rnr~~t G n 

-C \t• -C 1b J: \t•o 

(0019] 
*9el¥I 0)-=p~~~ffi': t= J3 \t• -c' wric.£~ t wrir.•••*7' - l- if@.8/ll t 0) ra, t= J\ o/ 7 7 

-it€81ll nrii ~t G n -c 1.,, -c t J: 1.-, o .::. 0) •,g-... wri2.1, o/ 7 , - ffi8/ll tt :,, 1J ::i :,; ~1tlllX 
tt 1/ 1) ::I ✓ ~~{t/Jl--C-&i)-::> -C 1b J: V'o 

[0020] 
*9e1¥JO)-¥$~~ffi':t:J3v•t ... wric-3/- r •;i;,)!tt, ~1Ji:t~nr:,,- 1J --lj--1 r11:: ~ nt.: 7 1v 1/ 

1)--lj-1 r?''- }-.;fi.)!--C-&iJ-::>-C'b J:v•o 
( 0 0 2 1] 

*9el!l3 t=~ o -¥$~~ffit0)~:i:g1ft:t,± ... £~0)it·t:1~:tiJ:. t:j@i~•*?''- r ffial!l ~% 
P..lG-toift (a) t ... wrir.•~-$?''- rif@.8/JlJ:.t:3/- l-.:fi.:i!T%P..lG-toifi (b) t 
... wricitt (b) 0)1-&t= ... wric-3/- 1-•ffiO)Ji-ffl1Jt=f~ffi':-towrir.•~•*7"- l-it€al!lT 
.I. o/ -r ✓ ~f L -c~l!l11::-t oifi cc) t ... wrir.Ifi cc) 0)1-&t= ... wric-3/- 1- •:fi.:i!O)ffl11w 
t:if@.8fi--lj-1 r'7 ;;J- -Ji,,T%JiJt-toili (d) t TfiiLt -Cv•oo 

[0022] 
*9e~O)-=p~~~ffi':O)~jg1f$t:J3v•-C, wric.Ifi ( d) 0)1-&t: ... wric.it€8tt--lj-1 rr:7 

* - JvO)Ji-ffllJ t,:f~rn:-t o twic~~-$3/- l- fflti/llT i~*-t o Ili ~1im x -C V•-C 1b J: v'o 
(0023] 

*9e~O)-¥$~~ffi':O)~-jg1ft;tt:J31.t•-C, wric.ffiiitt--!j--1 rr:7 ;;j--Ji,,t±M 1 O)fflatt--!j-
1 v '7 * - )v t • 2 0) if@.t~fi.--lj-1 r '7 * - 1v t n" G ~ l'J ... wric.Itt c a ) ,±... wric. 3/ - r 
.ffiO)fflljffi t= iwic.M 1 O)if@..tt--lj- 1 r '7 * - )v T%mt-t o Iti ( d 1 ) t ... iwir.-3/- l-. 
ffi 0) ffllJ ffi t: twic. M 1 0) ffiatt--lj-1 r '7 * - Jv T fr L -C wric. M 2 0) M8'ti.--lj-1 F '7 * - Jv T 
3BP..lG-toifi (d 2) tT-a-A,--c-1.-,-ctJ:v•o 

(0024] 
wr£Ift(d) #w!£Ift (dl) twr£Ili(d2) t~-a-b•% ... iw£Itt(dl 

) twric.Ifi ( d 2) tO)rait:, iwicM 1 O)if@.8fi--!j--1 rr:7 ;;J- -J1,;0)Ji-ffl1H:f~ffi':-towric 
r=:1~1lt$3/- r if@.8/ll ~~-*-to Iti T ~ G t:{im x -c V• -c 1b J: V'o 

[0025] 
wr£Ift(d) #w!£Itt (dl) twr£Iff (d2) CT-a""b.%,iw£Ift (dl 

) t iwic.Iti ( d 2) t O)rai t:, iwir.M 1 O)if@.8fi.--lj- 1 r '7 * - JvO)ji-ffllH: f~ffi:T o wric 
•~•*7''-t-ffia/Jl~.I.-y-f-:,;~fL-c~Gt=~lll11::-toifi~1imx, wriciff ca 2) 
J: l'J t 1-&t:, wricM 2 O)ffir~fi--lj-1 r '7 * - JvO)Ji-ffllH=f~rn:-t o wric•••*?'-- 1- Ma 
~ T ~*-to Ifi T ~ G t:{im x -C v,-c 1b J: v'o 

[0026] 
*9el¥JO)-=p$~~ffi:O)~jg1f$t:J3v•-C ... wric•~-$3/- r Mr~/JlO)~~*';t, '7 Io/ 

l- .I. o/ -r:,, :f ~ ffl v•-C ~1R89 t,:frbh -C 1b J: v'o 

1:IHiE~ 2 0 0 6 - 3 0 0 9 2 8 5 
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• 
. ' 

!f~Jjj{ 2 0 0 5 - 2 2 7 4 5 7 4/ 

[0027] 
* 3613A <7)-=¥-~ft~~ 0) ~ m 1J $ £: .t3 "· -c, 1W gi:If.¥ ( b ) , ± -. 1W gc. -7" - J-- -~ <7) J:: mi :a:-

~ '7 ~ Mi R :a:-% mt "To I l.¥ :a:- '?i h-, wjgc.If.¥ (d) J: I'.) 1b1:&£:, wjgcffi8tt.4t-1 p':7:;t­
Jv<J)}'i-ffllJ £: f:V:rn:"T o iwic.mtt.ffi:t_sxO)~mi :a:-:,; 1J 47- -1 P- 11:: L f-::1:&, 1Wgc.f¥Mi■ :a:-~* L, -t"" 
<1)1&, lW~c.7- J-- g;fi,)!:a:-7 JI,,.:,; 1) 47--1 F11::Toif.¥:a:- ~ G ,:,vm;t -Clt'>-C 1b J: lt•o 

[0028] 
*3613A <7)-=¥-~ft~rn:<J)~j!:1J$ £: .131,,. -C, mgi:.Il.¥ (a) J: VJ 1b lW £:, wjgc.mtt.iJ!~J:: 

~:1, o/ 7 7 -ffiiJ■ :a:-%mtT o If.¥ :a:-~ G ~:,rm x., fWgc.It.¥ (a) -C-ti1Wgi:.fis"tt.iJ!t.sxJ:: £: 
m!c.1, o/ 7 7 -ffi8R:a:-1t'- L-Cwi~c.i@i8g$7·- t-ffi~R:a:-ffimt Lt 1b J: "'o 

[ 3613A <7) J:jJ * ] 
[0029] 

*3613A ,: J: o c, /-f- r- g;fj,)!O)rffllJip G 47--1 F '7 * - )v<J)rfflU i -C-i@i8g$7- 1-- ffi8 
■iJ{jlmEJ<Jt::Jfimt ~ n -c1t•o t-:N"J .. ~ "'mx o c, /-f- t- tfr'iHfB-C-O)r=1Rm$7- 1-- ffi~■ 

<J)~~tt.iJt*t~ ~ tL -C v• o t-:lh, i@i8g$7- r- ffi~!Jl<J)fflij:itrffi"~iJt4t ,{ P- '7 * - Jv!Jl t@: 

-1i-1iT o-:. c ,:~lzs!T o, Y- r- }tjffl~-C-<J)i@i8m$7'- r- ffi8■<7)-·$15:r&rfffi~tt. 

~r:a:-~~To-:.c#-C-~oo i~ .. 4t-1P-'7:;t-~rffltl<7)i@i8g$7-J--ffi8R:a:-Y-
r- gffirffltl <J)j@jifg$7·- r ffi8R J: I'.) 1b ~ < :Jf;mt L -C v• o ts: lh, 7- 1-- • P- v ,1 :,, Fai <7) 

ff~<J)J::~:a:-~~L-C~ffl~~~O)~~-:a:-~•-j-o-:.c#-C-~oo ~G~ .. .:L7AT/ 

:,; =1 :,, ff.A~ L D D 11:A :a:- ~nffiT o ~ t: 1t'-1:E To i@i8m$■ <7) ■!¥ iJt~ v• ts: lh, ffA1JD~ 
.:r.. ~ Jv =¥' - O)~* :a:-~$1J-C- ~ 0 0 1,E-::> -c .. I 7 AT ✓ :,; 3 / ~ L DD£: j3 v• t i~v•-1i% :a:-
3£ £:%mt~·~ o <7)-C- .. -r 1, -1 A!Jl•t1:_<7) fPJJ:: :a:-~ I'.) ~Tv'o 

[ 3613A :a:-~ 1iffi -t o ts: N'J <7) lli Bl <7) % ~ l 
[0030] 
(~ 1 <J)~tmi%:t~)" 

£Lr .. *3613A<J)ffi 1 <J)~tmi:Jfirt~,=t*o-=¥-~ft~~,:-:)1,,•-c .. ~mi~~P.~ L~iJ{Gm13AT 
o o ~ 1 ,± .. ~ 1 <7)~1ifil%fl~ t=~ o -=¥-~ft~ii: C!3.. WEJ<J ,: ,±:,;::,,, P~ Jv-1-j- -1 P- '7 * - Jv~ <7) 

MI S FE T) <J)~j! ~ YF"Tltlrffii~-C- .:boo (i';j .. *~1illi%fl~-C- t± n ~M I SF ET :a:- ffl v• 
-cmEJJ-t o if, *9fi13A :a:- p ~MI SF ET ,:~ffl L t-:~iti: 1b fiiJ~O)~jJ* ~1~0-:. c iJt-e 

~ oo 
[0031] 
~ 1 £:YF-t J: '? ,: ' 'fJIJ X ,1·:,; 1) :J ✓ iJ, G ~ 0 £:f& 1 ,: %mt~ nt-: p ~ '7 .I. )v 2 ,: j3 it 0 

S T I 3 £: J: -==> -C IHI i ht-: mtt.ffiJ_sxO) J:: t: i@i8g$7· - r- ffi~R 4 A :a:-1t'- L -C 7- r- g;fi,)! 
5 iJt%mt ~ n -c "' o o 7- t- g;fi,)! 5 O)·ffm mi~= t±ffi~tt_<J)-1-j- ,1 F '7 * - Jv 7 iJt%mt ~ n -c "' 
o o p ~ '7 .x. Jv 2 t: .t3 ~to 4t ,1 P- '7 * - Jv 7 <7) r ffllH: ti n ~ x 7 A 5- ::,,, :,; 3 ::,,, iJ!~ 1 o -/J{ 
%mt~ tL -C v• o t ;!t ,: p ~ '7 .x. Jv 2 £: .t3 ~to n ~.:r.. 7 AT::,,,:,; 3 :,,ij~ 1 0 o>rfflU £: 1± p 

~ 7f. 7 o/ r ']ljt.sx 1 1 -/Jf%mt ~ tL t 1,,. o o p ~ '7 .x. Jv 2 t: .t3 it o 7- r- g;ti,)! 5 iJ, G ~ -c n ~ 
.:r.. 7 AT:,,:,; 3 ::,,, iJ!~ 1 0 & tf p ~ ;f. '7 o/ 1-- ']lj~ 1 1 0)9i-ffllj £: t;t n ~ './ - A • P' v ,{ :,, ']lj 
~ 1 2 -/Jt%mt ~ tL -Cv•o o 

[0032] 
* ~tmi % ~ <7) ffi 1 0) !ttfli ,±.. /-f - 1-- m111)! 5 <7) r ffl1J <7) h- ~ G -r 4t -1 F '7 * - Jv 7 <7) rm ,: 

1b i@i8g$7·- 1-- ffi8R 4 A -/Jt~1Hf Lt"' o-:. c -C-.:b o o T~ ;b ~ .. i@iag$7- r ffi~ 
lJl 4 A,± /f- t- m111)! 5 0) rffltl -Jp G 4t -1 F '7 * - 1v 7 <7) rffllJ i -eji~l¥J ,: :lfimt ~ n -c "' o o 

[0033] 
its:, *~1mi%!L~<J)~ 2 O)!J'ffli,±, i@i8g$7'- r- ffir~R 4 A£: .t3 it o -1-j-,1 F '7 * - Jv 

7 <J)rffl1JiJ!~<J)J¥ ~ ,±, •••*7· - t- ffi~■ 4 A,: .t3 &to 7·- t- gti,)! 5 <J)rffllJ~J!~<7)J¥ 
~ J: I'.) 1b /J, ~ "'-:. c -C- ib o o T ~ ;b ~ .. i@iam$Y- r- ffi~R 4 A£± 8~:fjU: %mt~ tL t 
"' Q 0 

[0034] 
*~1mi%~~=J: o C, ••• $7'- l--ffi~R4 A<J)m}tjffl~i)t-1-j-,{ F'7 :;t-)v 7 c-1iTo 

-::. c t.i: <, Y- 1-- -~)! 5 :itrffi"~-C-O)i@iag$Y- 1-- ffi~R 4 A O)jirJ'c•t1:.:b1:*,fH~ ~ tL -c "' o o 

lli filE!tl 2 o o 6 - 3 o o 9 2 8 5 
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. . 
!j;J:IJj 2 0 0 5 - 2 2 7 4 5 7 5/ 

• ~0)~60, 7-r•ffi5~$-c-0)•••*7-rffi~■ 4AO)~•*~r&ljffi~tt~r 
~j!pl!JIJ-t,{) ~ t1.1r-c-~ .{)0)-C-, -=rr,1 .A!flfiO)f5:r~7- rffi~■1~ffifi0)~1t~!Wir.-t 
.{) ~ C i.)f-C- ~ ,{) 0 

[0035] 
i~,*~-fi~~J:.{)c,-tr1F7*-N70)rft~a9g$Y-l-ffi-■ 4A~# 

1:ET ,{) ~ t ~= J:-::> -C, -Y- r gffi 5 iW$ifi:f9}··et;;t7- r gti,)K 5 c n ~.::c.7 A.::;-:,., Y 3 :,.,iiJi 
igx 1 0 t 0) rai 0) ~ .m. ti!f ,g-7.1r~m i VJ , -f 0) ti!f *, a 1.t" 7' - r • F v 1 :,., rai ::t - 1, 7 -;; 7°tjJ * 
~-fl,{)~ t -Jp·-e ~ ,{) C:Jl::!f"tm:x~ 2) a tE-? -c, -=r 1, 1 ;1.!ftfiO)ruJ_t&rf*-;; t- -t- -v 1J 7 
1i ffi tt 0) fuJ _t 7.1{ fiij ~ ~= ~ tL ,{) 0 

[0036] 
-15, *~•fit~~=.Bv'-C(;;t, -tt-1 F7 :t -JI,, 7 O)rffilH=•~-$7- l-ffi-■ 4 Ai.){ 

*ttT.{)~ti:J: I?, !flt:, 7- 1-gti,)!5 t nlli'..l-7. • Fv1 :,.,iiJi~l 2 cO)raiO)~;_ 
O)_t~i.){96'~ L ... i"nt= J:-? -C@J~~OCO)~ri.){ If) t::. G ~ tL,{) PJtmti.1.1{~ ,{) O L 1.)> L, 1}tr 
~O)J: '? i:, *~•fi~~:;13i.,,-c,;;1: ... -tt-1 F7 *-Jv7rffiY0)•••*7'- rffi~■ 4 A 
~7-- t-•ffi 5 rffiY0)•••$7- r ffi~■ 4 A J: IJ t ~ < %nx: L-Cv•,{) t::.66 ... 7'- r • 
F v1 ✓ ra'IO)~;O)_t¥f.U-v•-Ct;;t@J~~&"'-O)~~~~j!plfflJ-t,{) ~ t 1.1r-e~ ,{)o 

(0037) 
tJ_t £: ma}] Lt::. J: '? ~=... *~•%rt~~= J: ,{) t ... 1i 1.t' &: 1- v - F ::t 7 0) lffl~ &: ~ ,{) -r rr 1 

7. ~tt • @J~!f"lti. t 7' - r ffi~■f~ffitt c ~ ;it i: ::k ~ < fuJ _t ~ -lt ,{) ~ t 1.1r-c- ~ ,{) o 

(0038) 
(~ 1 O)~-fi)i~O)J£%f51J) 

J...:lr ... *9Sa}JO)ffi 1 0)~•%~0)~fif51H=~,{)-=¥-~¢~ffi:t:--::>v•-C ... 1%11ffi~~JJ.?. Ltj:-1.1{ 
G ma)J-t ,{) o 1%16 U ... ffi 1 O)~-%i~O)J£fif51H:-% ~ -=¥-~¢~ffi: (_!3_ ¢89 t: t;;t Y:,., 7· Jv-tr 
1F7:t-NlliO)nlliMISFET) O)-~~iF-tffi1ffi1%1-C-~.{)o 

(0039) 
*~%f51J if~ 1 0) ~M!i% i~ t ~ tj:- -? -c "' ,{) ,1~U;;t... 1%1 6 ~= iFT J: '? t:... -tr 1 F 7 :t - Jv 7 

O)ffilj~$0)rffilH:fsZffi:-t ,{) ••• $7- r ~~- 4 A 0)-$--::> i IJ ·~-$7- 1- ffir~■ 
4 A O)ffiijiifilfm ~ ,1 -;; -f-;jxi:JU( tJ ~~ < ~ t t: J: IJ, ,,1 -;; -f- 2 0 1.1ri~tt G tL-c v' ,{) ~ t -C-~ ,{) 

0 

[0040) 
*~tifJU£:J:,{) t ... 7'- 1-gffi5 c nlli'..1-.A • Fv1 :,.,iiJi~l 2 cO)raiO)~m_O)_t¥f­

£;:~1zg-t ~ @J~~&"'-0)~:f.3~ T J: tJ -Jij!pl!JIJ-t ,{) ~ t 1.1r-c- ~ ,{) o 

[ 0 0 4 1 J 
(~ 2 O)~•*i~) 

.!2Lr ... *9Sa}JO)~ 2 O)~-%~~=-%,{)-=¥-~¢~ffi:~:-:::n,-c ... ~OOT~JJ.?. Ltj:-1.1rGma)J-t 
~ o rWl, ~ 1 O)~nf!i%i~1.1ry-✓ 7· Jv-tr 1 F 7 * - Jvlli O)M I S F ET ~M~ t L -C "' t::. 0) 
t=M L -c' ~ 2 O)~nf!i1fii~tt ... ,Y- r gti,)K C X 7 AT ✓ y 3 ✓ 'jij:r.g( C O)ra, 0) ;t-1, 7 7 7° 

m_O)ffl::if!1t~1%1 IJ ~Tv'7'~7''Jv-tr1 F7 :t -JvlliO)M IS FE T (:Jl=-~~tXmk3) ~M~ 
t T ,{)o rWI ... *~Mlifii~-C-tt n lliM I SF ET T ffli.,,-cma)J-t ,{) 1.1r ... *9Sa)J T p lliM I S 
FE T t::if!ffl L t::.~,g-£;: <b fiil~O)tjJ* T1l.{) ~ t 1.1r-c- ~ ~ o 

[0042] 
1%12 tt ... ~ 2 O)~-%i~£:fl(;.{)-=¥-~¢~ffi:O)am:TiFTffi1ffi1%1-C-~.{)o 1%12 £:iF-t J: '? 

&: ~ fJU .:t tf Y 1J ::i :,., 1.1.,, G tj:- ~ ~1& 1 i: finx: ~ tL t::. p lli 7 .:r. Jv 2 i= ;B ~t ,{) s T I 3 i: J: 0 -c 
lffl i tLt::.m-11:iiJlJE,xO) _t £: ·••*7' - r ffit¾■ 4 B TJr L -C 7' - r gti,)K 5 i.)!finx: ~ tL -C \.,) 
~ 0 7 - 1- gffi 5 0) ffitl 00 i: tt ffit¾'ti. 0) ::t 7 -t ')' r -tj- 1 F 9 * - )v 6 T Jr L -c ffi~tt 0)-tj- 1 
F 7 * - Jv 7 ;0r1finx: ~ tL -C v' ~ o p lli 7 .:r. Jv 2 £;: i3 ~t .{) ::t 7 -t-;; r -tr 1 F 7 :t - Jv 6 & lj 

-tr 1 F 7 :;t- - JV 7 0) -f tL--'f';h,O) r fflO i: i± n lli x 7 .A -r :,., Y 3 :,., iiJl:t.g( 1 0 i.)tfinx: ~ tL -C "' .{) 
t ;it£: p lli 7_.:r. Jv 2 &:;Btt ~ n lli.::r:.7 .A -r:,., Y 3 :,.,iij:i".g( 1 0 O)rffilH: (;;t p lli7f-'-7 7 r iiJi~ 
1 1 i.)t1finx: ~ tL -C v' .{) o p lli 7 .:r. Jv 2 £:J:3 it~ 7- 1- g;t.,)! 5 iO" G Ji!. -C n lli.::r:. 7 .A -r:,., 1/ 3 

:,., iiJi~ 1 0 & Cf p lli ;f-' -7 7 1- iiJi:t~ 1 1 O)~ffiO &: (;;t n lli '..I - .A • F v 1 :,., ~Ji:t~ 1 2 i.)tfinx; ~ 

l:lHiE!tl 2 o o 6 - 3 o o 9 2 8 5 
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• h--Cv'oo 
(0043] 

. ' 

!ttD 2 o o 5 - 2 2 7 4 5 7 6/ 

* ~M1rni ~ 0) ~ 1 0) flffi: tt... 7 - l- ffl:;fi,)! 5 0) T ffi!J 0) h- ~ G f :t 7 -l:: o/ l- 1r -1 F '7 :t - Jv 

6 O)TffllH: t -~JH1t$-r-- l- >1€.M& 4 B nt}~ff L -c "' o.:: t -za, ~ o o T ~vi:> ... -~-$ 
7 - l- >1€.a& 4 B Lt 7' - l- •-m 5 0) T fflij 1)"' G :t 7 -l:: o/ l- 1T 1 ·r '7 :t - )v 6 0) T 'fflij i -c·j!,m 
B9£:%mt~h--Cv'oo , 

[0044] 
it::. ... *~fiffi%~0)ffi 2 O)fl~tt ... ~~ffl:$-r·- l- >1€.M& 4 B £: .tHt o :t 7 -l:: o/ }- -tJ- 1 

1---17 :t - )v 6 O)Tffllj'jlj:t$(0)~~ i± ... ~~-$7'- }- >1€.M& 4 B t:i:Ht o 7'- l- •• 5 O)r 
fflU'fil[:t$(0)~ ~ J: IJ t /J-. ~ v'.:: t -e ~ o o T ~vi:> ... a~ffi:$ 7- l- >F@.tl& 4 B t± 8ffi~ £: 
%mt~ tL --C v• o o 

[0045] 
*~•%-~J:ot ... a~•*7-t->i€.a&4BO)■•e#:t7~o/r1r-1F'7:t-N 

6tm-to.::t~< ... 7-J-tas•n-eO)a~•*7-J-MM&4BO):i!mtt#aM~ 
h--Cv"oo -:_O)f::."d> ... 7·- J--ffl:;fi,)!5.$"t"O)r=>'Jilffl:$7-- l-Ma&4 BO)~ffl:${!tT&lf 
>1€.a-t1: 1!t T ~ t!1J i'!JU T o .:: t iJt -e ~ o 0) -e... T 1" -1 A flt!: 0) 1!t T ~ 7- - l- MM&ffl ffi 't1: 0) %' 
1t ~ ~Jr. -to.:: t n~-e ~ o o 

(0046] 
i t::. ... *~fiffi%i~ £: J: o t... :t 7 ~ o/ J-- 1r -1 F '7 :t - Jv 6 0) Tm£: a~ffi:$7- l- >1€.M 

& 4 B iJtff1£T o.:: t £: J: 0 -C ... 7·- l- tti,~ 5 •eili:-m-et± 7- l- ffl:tii~ 5 t n ffix 7 A -Y­
:.,, :,,- 3 :.,, 'jlj1$( 1 0 t 0) ra"J O)~ .m.t!f ,@'-7'Jt5t i IJ , --f O)~*... av" 7' - l- • F v -1 :.,, ra"J :t - J'\ 

7 :;, 7°~jJ* ~ {~ o .:: c iJt-e ~ o (~l=:!ff!fX~ 2 ) o {:E-:::> -C... T 1" -1 A fftt 0) fQJ J:.& U'* o/ 
J- _:\:-"' 1J 71"~ffi't1:0)rtiJJ:.7'Jt!ff1~£:~no o 

[0047] 
~G£: ... *~Mli%i~£:J:ot, -tJ-1 J-"ry;t-Jv70)Tffi!H:£±a~ffl:$7-- l-MM&4 B 

;ot::{f:1£ L ~ v" t::. "dJ, 7- l- ffl:ti,)! 5 t n ffi 1/ - A • F v -1 :.,, iJ1$( 1 2 t 0) ra"J O)~ .m. 0) .l:.:ff- ~ 
~ G £:/J, ~ < t!1J ;to .:: t iJ~-c- ~ o 0) -c-, ~1=.~ .m..l:.:ff- t --f n t: 1-=F "'J ffilffl~~.A...O)~~- ~ 
iVJ-.mH:t!IJiittJ-t o.:: t iJ~-e ~ o o 

[0048] 
W-J:.£:m~ Lt.: J: "'J ,:, *~fiffi%i~t= J: o t ... 1f.v"£: J-- v- F:t 70)~f~H:~o Tl'\1 

Afftt·ffilfflffttt3/-l->1€.M&fflffittt~~~*~<[u]J:.~~o.::t#"t"~oo 
[0049] 
(ffi 2 O)~tiffi%i~O)ffi 1 ~%-WO 

W-T ... *3e~O)ffi 2 O)~tiffi%i~O)ffi 1 ~Jfi111H:~o.:¥-~W~ifJ:-::>v•--C ... ~oo~~P.?. L 
~n~Gm~-too ~ 7 a ... ffi 2 O)~tif!i%i~O)ffi 1 ~%-WU£:~o4~W~ffi: (J!WB9£:i±7" 
~N-tJ--1F'7:t-NffiO)MISFET) 0)-~~~Tffiffi~"t"~oo 

[0050] 
*~%'!7Untffi 2 O)~tif!i%~ t ~ ~-:::> -c "' o ,¢.0±... ~ 7 t:~ -t J: "'J £:... :t 7 ~ o/ l- 1r -1 F 

'7 :t - }v 6 0)1J{ij~$0)T'fflU ,:1szm:-t o -~-$7- }- MM& 4 B 0)-$-::> i IJ -~-$7 
- l- >Ff§.•■ 4 B O)ffllj.$ ~ / ·y -J-;jx£:J&. IJ ~ < .:: t £: J: IJ... / o/ -r 2 0 7')t~~t G tL --C v" o 
.::.t-c-~oo 

( 0 0 5 1] 
*~%-f1!H: J: o t ... 7- ~ tti,~ 5 t n ffi 1/ - A • F v -1 :.,, iJ1$( 1 2 t 0) ra"J O)~ .m. 0) .l:.:ff­
~g~ To ffilffl~~~O)~~-~ J: IJ -~t!IJ~T o.:: t #"t" ~ o o 

[0052] 
(ffi 2 O)~tif!i%~0)ffi 2 ~%-WU) 

W-T ... *3e~O)ffi 2 O)~tiffi%i~O)ffi 2 ~Jfi111H:~o.:¥-~W~ffi:£:-::>v"--C ... ~oo~~P.?. L 
~if G m~-t O O ~ 3 £± ... ffi 2 O)~tiffi%i~O)ffi 2 ~%f7U ,:~o 42'-ft~ffi: (Jl.WB9 ,: i± 51~ 
~N-tJ--1F'7:t-~ffiO)MISFET) 0)-~~~Tffiffi~"t"~oo 

(0053] 
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• 
!tl!Ji 2 o o 5 - 2 2 7 4 5 7 7/ 

* ~%f7U-nr~ 2 0) ~tiffi %~ t ~ 7d: 0 -c v, ~ .su±, 1f - 1-- tti,]. 5 0) T ffltl & r1 :t 7 -t -;; r -tr 
1 F '7 * - )v 6 0) T ffllJ 0) <h- 7j: C:> -f-tj- 1 r '7 * - )v 7 0) T ffiH: 1b ·••* 7' - ht:@.a■ 4 C 
;or~l:¥?Ltv'o.::.t-ecf>oo T7J::bi:j, •9t$-3/'- rffiaDl4 C&i3/- rtffi50)rffi0 
iP G -tr 1 F '7 * - Jv 7 0) TffiO 1 -C-jlttl¥J ~: :JFinx: ~ tL -C v\ o o 

[0054] 
!ii], *~%171H= i3 i.,, -c, -tr 1 v '7 * - )v 1 O)r■ 0)•~•*-3/'- r ffiam 4 c O)JJtwu 

, :t7-t-;;r-tr1r'7*-~60)r■ O)•&t$3/-rffiaJm;4CO)JltWt~C-ecf>oa 

--t 7d: t> i:j, •••*7- r ffia■ 4 c ,± 8~~ ~=%mt~ n -c v' o o 
[0055] 

*~*if7U ,: J: o c, •i*t$-3/'- r ij':@. •• 4 C ;ij.S:.7- r t;fii]. 5 O)rffi!J iP G-tr 1 r '7 * -
Jv 1 O)rffi1J 1 -ejl®Ci¥J ,: %mt~ n -c v\ o t.: l6, * 7 -t-;; r -tr 1 r '7 * - Jv 6 0)$;-n.s:.~F1tn= 

lf\t•~-ir~= 1b, ••• $7- r kea■ 4 C O)ffiU}!i'AfttBi6{-tj-,{ F '7 * - }v 7 t *To.::. c ~ < 
, 7-J--tffi5.$"'t:'0)•9t$7-rffia■ 4CO)jl®Ctt.~a~--to.::.t#-e~oo.::. 

O)~l6 ... 7'-rtffi5•fi-r-O)a5t$7-rffia■ 4cO)a•*~T&rfffiatt.~T~ 
f!fltlJ--t o.::. t ;ar-c- ~ o O)"'t:', -r r, 1 7-.!f';j°=tt_O)f!!;T ~7- r kea■{~ffit~O)g;{t ~ j)jjir. To 
.::. c ;ar-z:- ~ o o 

[0056] 
@L, *~%171H:i3v•-Cti, ~1 O)~Jim%i~tlir1~~=-tr1 r'7:;l--Jv70)rffltH::a~it 

$3/- r ffiff~■ 4 C ;or:¥f-tE--t ~.::. c (:: J: VJ, 7- r tti,]. 5 c n ~ 1/ - 7-. • F v 1 :.,,iJ:r~ 1 
2 t 0) rai O)~:m:O) _t¥f.nr3€~ --to PJfi~tt.-nrcf> o o L ;a, L, wJ~O) J: "J ~:, *~%f7tl ~: i3 v• 
-c ,±, -tr 1 F '7 * - Jv 1 Tffitl 0)•5t$3/- r ffia■ 4 c ~ 7· - r tti,]. 5 Tffitl O)•i*•* 
7- r kea■ 4 C J: VJ 1b 1iJ < %mt L -C \.,) o t.: l6, ~~~ ;__t¥f. ]i rf -t" tL ,: 1~ 1 @I~:i!OC.A.. 
O)~~~~f!fli!IIJ--t o.::. c: iJ{-r- ~ ~ o 

(0057] 
( ~ 2 O)~Jim%!i.~O)ffi 3 ~%f7U) 

£J-T, *3€1¥l 0) ffi 2 O)~Jim%!i.~O)ffi 3 ~%f7U ~=~ ~ ~~1$:~ffi t: "J v• -c, ~00 ~ ~fl~ L 
7J: ;or G ml¥1--t o o ~ 4 Ci, ffi 2 O)~tiffi%!i.~O) ~ 3 ~%171H:~ o ~~1$:~oo: (JI_ 1$:B"J ~= Ci ;r 
7~-tr1F'7*-~~0)MISFET) 0)-~~~--tffiOO~"t"cf>oa 

[0058] 
*~%f7U-n.s:.ffi 2 O)~nm:Jfii~ t ~ 7j: 0 -C v• o ffi 1 0) ,¢.Hi, 7· - r t;fii]. 5 O)rffi!Jli cf:t 7 -t 

-;; l-- -tr 1 F '7 * - )v 6 0) T ffilJ 0) Jj. lj: G -f-tj- 1 F '7 * - Jv 7 0) T ■ t:: 1b ·••* 7' - l-- ij':@. • 
• 4 D iJ{~:¥? L -c "\ 0 .::. t <: ~ 0 0 T 7d: b -s' ~--$7"'' - r ir-Sttm 4 D (j: 7"'' - r t;fi,J! 5 
0) T ffitl n" G -tr 1 F '7 * - Jv 7 0) T ffitl 1 "t"jl®Cfl9 ~:%mt~ tL -C v • o a 

[0059] 
*~%M-nrffi 2 0)~1iffi%i~ t ~~ 0 -c v• o ffi 2 0) ,¢.Ui, :t 7 -t-;; r -tr 1 F '7 * - ;1.,, 6 0) 

T■ O)a5t$3/-rij':@.a■ 4DO)■W#, 7-J--tffi50)r■ 0)•••*7'-rir-Sa■ 
4DO)■WclirJ~-ecf>o.::.t-r-~oo!ii1,-tr1r'7*-~70)r■ 0)-9t$7-rir-Sa 
■ 4 DO)JltWEi, 7·- rt;fii].50)Tffi1JO)a~t$7"'-- rffia■ 4 DO)■WJ: VJ 1b/J-.~v•o 
T~bi:i, ~&t$7'- rffia■ 4 D&i8~~,::7fimt~tL-Cv•oa 

[0060] 
*~%M~J:ot,•••*7-J--ij':§,a■ 4D#7-rtffi50)r■~G-tt-1r'7*­

Jv 7 0) TffilJ 1 -C-jlttB"J t= %mt~ tL -C \t• o t.: l6, :t 7 -t -;; r -tr 1 F '7 * - )v 6 0)$jiJ{~F'iit ,: 
1Wv•~1r,:: 1b, •&t$3/- t-ffia■ 4 DO)ffitl•fi-nr-tt-1 r'7 ;;j- -Jv 7 t*--to.::. t ~ < 
,3/-l--tffi5.$"t"O)a5t$7-rffia■ 4DO)jl®Ctt.~a~--to.::.t#-C-~oo.::. 

O)~l6, 3/-r-tffi5fflfi"t"0)•9t$3/-l--ij':§,a■ 4D0)&11t$~Tlirfffiatt.~T~ 

f!flilIIJ--t ~ .::. t -nr-c- ~ o 0) -r-, r 1{ 1 A !f'ttt. O)f!!:T ~ 3/- r ffia■1~ffitt.O)g;ft ~ ~Ji 1r. --to 
.::. C: ;ij{"'(" ~ 0 0 

[0061] 
{§. L, *~%171J (:i3v•-CEi, ffi 1 O)~tiffi%i~ c l"irJ~(:-t;-1 F '7 * - Jv 7 O)Tffitl ,:.at 

$7- r ffia■ 4 D-n.s:.:¥?1£--t o.::. t ,: J: l'J, 7- r tffi 5 c: n ~ 1/-7-. • F v 1 :.,,iJiigx 1 
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• 
!ttJJi 2 0 0 5 - 2 2 7 4 5 7 8/ 

2 t 0) Fa'10) ~ :S: 0) _t~ nr3€' ~ --t ~ "i'iJ ~tt nr &J ~ o L iP L., mi~ 0) J: 1 ~=, :2$: WnfbfJU t: :t3 v, 
--C tt, -lt 1 Fry :t - Jv 7 TffllJ O)i@j-~$7- t- ~-~ 4 D ~ -:7' - t- ffi:~ 5 Tfflg 0)--~$ 

-:7'- l-~iWt~4 DJ: l'J 1b~(%mtL.--Cv•~t.:&"J, ~~~;_t~Jj_V'-fh~:1-t1@~:ii~.rs... 
O)~~~~j!jli'!JIJ--t ~.:. (: i){-C, ~ ~ 0 

[0062] 
(~ 3 O)~Mfi%t~) 

£l T, *36'~ 0) ~ 3 0) ~Mfi%t~ £::~ o -=¥-~~~ffl': ~=--::> \,,> --C, ~00 ~ ~~R L. ~ 7){ Gm~ --t 
~ o fii1 , ~ 1 0) ~ 1itfi % ~ t1r Y :,,, :7~ Jv -lt- 1 F '7 :t - Jv ru 0) M I S F E T ~ M ~ t L. --C v' t.: 0) 

t:M L. --C, ~ 3 O)~nflfJfbmH±, 7- l- g;ti,]. t .:r..:7 AT:,,, Y 3 /''jlj:t~t O)Fa'jO);t-1'\'7-;; 7° 
i[O)ijt~{t~~ VJ ~Tv• ~7~Jv-lt1 F':'.7 * -1vruO)M I SF ET (~pf¥WfX~3) ~M~ 
t--t~o fii1, :2$:~MfiJfi~-c-tt n ruM IS FE T ~fflv•--cm~--tonr, :2fs:96~~ pruM IS 
FE T v:~ffl L.t.::t-1.;-f;-,: t lffJ~O)~jJ*~{l~.:. t nr-c-~ ~o 

[0063] 
~ 5 ,± .. ~ 3 O)~ntfi%~,=ffi~-=¥-~~~ffl':O)~jg~~--tl!Jfoo~-C-&Joo ~ 5 v:~--t J: '? 

v::, fJU x. Lf:/ 1J :1:,,, t1~ G ~ o ~;t& 1 £:Jfimt ~ ht.: p ru '7 .:r.. Jv 2 t::t3 it o S T I 3 t: J: 0 --C 

lffi i ht.:ffitHJ!:bx:O)__t,: ••• $7'- t- k€.iWt■ 4 E ~11'- L. --C-:7'- t- -~ 5 nr%mt ~ h --C v• 
~ o -:7' - l- -~ 5 0) '{P.IJ 00 ,: t± w@.att 0) :t 7 -l: -;; l- -lt -1 F 7 :t - Jv 6 ~ 1l'- L --C ~-tt 0) -lJ- -1 
F '7 :t - Jv 7 nr%mt ~ n --c v~ ~ o p ru ':'.7 .:r.. Jv 2 i: :t3 ~t ~ :t 7 -1:-;; t- -lt-1 Fry * - Jv 6 & r.J' 
-lt-1 F ':'.7 :t -Jv 7 0)-t"h~'hO)TffilH:f± n ru.:r..:7 AT:.,, "1/ 3 /''jlj~ 1 0 nr%mt ~ h--Cv•o 
t 3¾ ,: p ~ ry .:r.. Jv 2 t: .13 it~ n ru .:r.. :7 AT :.,, "1/ 3 :,,, 'jlj;bx: 1 0 0) T ffiij £: t± p ru ~ 7 -;; l- 'fill~ 
1 1 n{Jfb mt ~ h --C v • o o p ru '7 .:r.. Jv 2 ~: .13 tt ~ 7 - l- •tii]. 5 7i~ G ~ --C n ru .:r.. :7 A T :,,, Y 3 

:.,,'jlj!~ 1 0 &r.F p ru~7-;; }-'jlj~ 1 1 O)ji-ffitl v:,± n ru 1/-A • F v-1 /''JlJ!~ 1 2 iJ{Jfbmt ~ 
h--Cv•~o 

[0064] 
*~Mfi%:l~O)~ 1 O)!tt~,±, -:7'- 1' gti,]. 5 O)TfflU O)h- ~ G f :t 7 -l:-;; 1' -lt 1 F '7 * - Jv 

6 Ji. r.F-lt-1 F '7 :t - Jv 7 0)-z- h~'hO)TfflU v: t ••• $7'- l- k€.a■ 4 E iJ{j~4¥ L. --c v• o 
.:.t-C-&Joo-t"~b~, •ag$7-l-w@.a■ 4E~7-},g~50)Tffitl~G-lt-1F7:t 
- Jv 7 O)Tffill i -c-~MB9 ,: %mt~ h --c v~ ~ o 

[0065] 
t t.:, *~M,rnit~O)~ 2 O)!J"t~,±, •••*7- 1- k€.a■ 4 E £: :t3 it~ :t 7 -1: o/ 1' -lt 1 

F '7 :t - Jv 6 O)TffiH'!iJ!:bx:O)~ ~ iJ{, ••• $7- }- w@.iWt■ 4 Et: :t3 ~t ~ -:7'- 1' .;fi,]. 5 O)T 
tHiJ:bx:O)~~ J: l'J b/J,~ <, Jl--::>···$7- I-k€.a■ 4 E £::t3tt~-lt1 Fry ;;t-Jv 7 0) 

TiUiJi:bx:O)~ ~ t1r, •• ffi:$7- 1' ~-■ 4 E £:.13 ,t ~ :t 7-l: 7 1' -lt-1 F ':'.7 * - Jv 6 O)T 
ffiij'jlj~O)~ ~ J: tJ 1b /J, ~ v•.:. t "°C' &J ~ o T ~ b ~, ••• $7- 1' w@.t~■ 4 E tt 2 ~8ru 
tlU: %mt~ h --C v• ~ o 

(0066] 
*~Mli%i~ v: J: ~ t, ••• $7·- l- w@.iWt■ 4 E n{7- 1' -~ 5 O)T'(I{IJ t1~ G-lt 1 F ':'.7 * 

-Jv 7 O)TffiHi-c-~MA9t:%mt~h--Cv•~ t.:&"J, :t 7-t:-;; 1'-lt1 J--"ry * -Jv 6 0)$j:b{~F'ffi° 
,:~v•:f-1.;-f;-£: t, •~t•$7- r ~•• 4 E O)ffilJtifif~B:n{-lJ-1 F '7 :t - Jv 7 t~--t o.:. t ~ 
(, 7-l--~5-$-C-0)···$7-1'~8■ 4EO)~Mtt~•~--to.:.t#-C-~oo 
.:_O)~&"J, 7-}--~5-$-C-0)··•$7-l-w@.iWt■ 4EO)affi:$~T&V'k€.8tt~T 
~j!pf!JIJ T ~ .:. c n{-C- ~ o 0) -C-, -r J'\ -1 A !tftt O)~T ~ 7- 1' k€.a■fiffitt 0)::#;{t ~~.Lt T 
~ .:. (: i){-C, ~ ~ 0 

(0067] 
it.:, ;$:~Mfi%i~ t: J: ~ t, :t 7-t: -;, 1' -lt-1 1" ry * - Jv 6 O)TffiH: ··•$7'- 1' k€.a 

■ 4 E iJ{4¥{£ T ~ .:. t v: J: 0 --C, 7- 1' gti,]. 5 .fiili:19J -C' ,± 7 - l- g;fi,]. 5 c n ~ .:r.. :7 AT 

:.,, 1/ 3 /''JlJi:bx: 1 0 t 0) Fa'1 O)~;~-f;-i,{~_m i VJ , -t" O)~*-- •'-'•7- l- • F v 1 :.,, Fa'1 :t - ;'{ 
7o/7°~jJ*~{t~.:.ciJ{-C,~~ (~p!tfm:Xffik2) O 'lk,0--C, TJ'\1 A!tfttO)IPJLJi.V'*o/ 
l- ~ ~ 1J 7 fi ffi tt 0) IPJ __ti,{ lffJ B;j: t: ~ h ~ o 

[0068] 
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• 
!flJJi 2 o o 5 - 2 2 7 4 5 7 9/ 

-1J ... 1$:~M!i%i~t:.:Bv'tt± ... ffi 1 O)~nffi%~c: FiiJ~,:-it-1 F'7 :t -Jv 7 O)rffllH:aa 
t$?''- r ffi8■ 4 E -/Ji'f=?tE-t 6.::. c: t: J: VJ ... 7- r -~ 5 c: n ~ 1/- 7-. • F v 1 Yffi~ 
12c:0)000)~-0)L~#~~L ... ~O)M* ... @ffl~&O)~T#t~G~n~~fttt#~ 
60 L-/J--L ... frj~O)J: 7 ,: ... *~M!!%i~,:.t31,,,-ct± ... ::l-7-to/ r-it-1 F'7 ;t-Jv6TfflU"'t" 
aat$7-rffi8■ 4EO)■~t-R•<L~-:)-lj--1F'7:t-N7T■ "'t"~-•*¥-
rffi8■ 4 £0)■~-r~ Gv=•< Ltv~6t.:46 ... ~~~-L~N.U~n,:1-f-'j@ffl~&-" 

0) ~Jl·J. -r :1~ ~ ,: m: < t!P iHIJ -t 6 .::. c: -/Ji' "'t" ~ 6 o 
[0069] 

J.-j_Lt:maJJLt.:J:-'j v:, 1$:~1iffi%i~t:J:6 c:, liv•t: r v- F::l-70)~,f,f-,:~6-r·,1"1 
7-.fftt·@fflffttc:¥-rffi8■~ffittc:-r~~*~<~L~~6.::.c:#-C:~6o 

[0070] 
(ffi 3 0)~1if[%i~0)¥£7fif7JJ) 

£J. T ... 1$:3£'1lJJO)ffi 3 0)~1iffi%i~O)~%fJJJ t:f,f-6 4$~~m: v: -:)V~t ... OOmi-r~Jm L ~-/Jt 
G maJJ-t 6 o 00 8 U: ... ~ 3 0)~1iffi%i~0)~%1JU ,:{i(; 6 4$~~m: LE! ~89 t: Lt ;r7· Jv-it 1 
F'7:t-~~O)MISFET) O)-~-r~-tffimi00"'t"~6o 

[0071] 
*¥£%1JJJ-!Jtffi 3 0)~1if[%i~c:~~ -?tV~6.~t±, 00 8 &:~-t J: -'j t: ... -lj-,1 F'7 :t -Jv 7 

O)fflU'lf$0)rfflU t:fstrn-t 6 ~••$¥- 1-- ffi•■ 4 E 0)-ms ... -:) 1 VJ~••-*¥- 1-- ffi• 
• 4 E O)fflu~ms-r ,,1 o/ -r;uo=~ l'J ~ < .::. c: ,: J: l'J, ,,1 -;; -r 2 o -/Ji'!x~t G n -c "' 6.::. c: -r: ~ 
60 

[0072] 
1$:¥£%,rJJJ ,: J: 6 c:, 7' - r t;fi,)! 5 c: n ~ 1/ - 7-. • F v 1 :,,, iJi~ l 2 c: 0) rai O)~ .m 0) L~ 

,:g1zs1-t 6 @ffl~&-"-.O)~J5·-r J: l'J -~t!{J1ftlJ-t 6 .::. C: -/Ji'-C: ~ 6 0 
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0)~1tf-C-1 :t :,,13:J._ L t-::f&, f§IJ ;z ,;f 1 0 5 0 °Cfi,J!r0)7.ffii&-C- S P I KE RT A Tfrv•, 
B:A::-G,fii1!!fmTffit1:1t""t¢o .::nt:J: IJ, @l 4 (g) t:iF-tJ:-J£:, n~'_l-7' • Fv-1 
:,, ili: ~ l 2 iJf:Jffmt ~ tL ¢ o 

( o 1 2 4 l 
-:Xt:, £;t)i 1 O)J::£:~mi t: s -::> -C ~~ l O n mfl£&0)1'£~~ ( -WO ;z tfN i ~) T:itfl L 

t::{l, RT A T~:hti!-t ¢.::ct: J: IJ £;f:& 1 O)ittf:H~:~5t c 11£~~ c T &.r.iS ~ -tt", -f tL£: J:-::> 
-c, ~15 (a) t:iF-tJ:-Jt:, n~'_l-7' • Fv1:,,iJi:~12J::t:y 1J-tr1 FAl13T 
%~""9Qo ,fO)f&, £;f:& 1 J:.t:~W/T¢*}xf,t,O){i£~~TltlM • ~*T¢o 

[0125] 
-:X£:, @ 1 5 ( b) t=iF-t J: "7 t:, ,Y- r- t1P.l! 5 O)J:. T'?i"tr£;f:& 1 O)J:: t=~mi £: s-::> -C 

fJO x. tf~~ 4 O O n mfi& 0) Al Fa1He~it l 4 T j:fUl-t ¢ o 
[0126) 

-:Xt:,@ 1 5 (c) t:iF-tJ: "7 t:, fJO.ztfCMP (chemical mechanical polishing) 
t: J:. -::> -c Ii rai if;@JJ■ l 4 T , -f 0) ~ mi iJ' iJ 1" - it 1 5 0) __t mi c mi - t: ~ ¢ i -r- WU -::> t:: f&, 
~~A:lli Lt:: '/J 1{-■ 1 5 TX-;; f-:,, 7~t: J: I') ~*-t ¢0 .:: 0) c ~, CM P f&O)/iraiife~ 
■ 140)J::$&if:t7-t-;;t--tr-1F'7:t-~60)J::$i,~*~tLQo 

[0127] 
-:Xt:, £;f:&lO)J::t:~mit:s0-C~~l O O nmfl£&0)1'£~■ (fJUx.t:fN i~) T:itfl: 

Lt::f&, R TAT~nti!T¢.:: c t:J: I') ,Y- t-t;fii)!5 O)a/:BS5tc11£~■ c TJxf,t,~-{t, -f 
tLt:J:0-C, ~ 1 5 (d) t:iF-tJ: "7 t:, 7Jvy 1J-tr-1 Fft~tLt-::..Y- t-t;fi,)!l 6 (~it 
&t$7' - }- if€~- 4 J:: 0) ~~j~il" :/ 1) -lj- -1 F ft~ tL t:: ,Y- }- t1P.l! 1 6 ) T %mt -t Q 0 

[0128] 
jj,J::t:IDtlJILt-:*~Ml!:%!l~0)~:©:1.f$£:J:Qc, FUS I (full silicide) ffi:©:Tffl 

v•t-:~ 2 O)~:hti!%i~O)M I SF E Tffi:©: (@ 2 #~iO T .ltflB'-Jll.,Jtit:~ffl-t Q.:: c ilr-z: ~ 
Qo 

[0129] 
roj, *~:hti!%~ t: i3 v• -c, :t 7 -t -;; r- -tr -1 F '7 * - Jv 6 0)%~f& £:, :;t 7 -t o/ r- -tr 1 F 

'7 * - Jv 6 O)J'\-fflH: 15Zffi:-t Q ~~t$..Y- r- if€~~ 4 T, fJO .z tf7 o/ ~ T ffl 1,,, t-: '7 .:r. -:1 r­
.:r:.-;; +:,, 7" t: J:-::> -c ~~*-t ¢ ~ t:, :t 7 -t-;; r- -tr 1 P- 7 * - Jv 6 O)ffllJ~$0)TffllJ t: 15Zti:-t 
Q ~~&t$7'- r- ife~it 4 0)-$, -:) i I') ~~t$-3/- r- ife*-l■ 4 O)ffliJ.\lffijtf~ T ,1 -:1 f-;!xt: 
1&.IJ ~v•-C ,1-;; +Tii~t-c i, J: v•o .::O)J: -J t:-t¢ c, FUS I ffim:Tfflv•t-=• 2 O)~:hti! 
%~0)-1~%MO)MISFETa:©:(@7#~) ™·~~ffl-t¢.::c#--C-~Qo 

[0130] 
i t::, *~:hti!%i~ t: i31,,, -c, 7' - r- tffi 5 O),r'\-fflH: i3 it Q ~~t$7' - r- ife~it 4 0) 7iJ 

■{tO)fi&tt!f"tt:mUE ~ tLQ i, 0)-C-,;;t ~ v•il", ~~&t$--Y- r- if€~■ 4 c L -CfJtl x. t;:fH f 
Si ON■ Tffl\,,•¢~,g-, If- r- • Fv-1 ✓ ra,O)~_m.0)1:'ff-Tt!Pfff!J-tQfS:60t:Li, 7'- r­
t~ 5 O)j'\-ffllJ O)~~t$Y- r- if€~~ 4 T -~ 2 n mflf.J!r.lj, T t: 7!Jit1t-t ¢ ( ill L£;f:& 1 
0) ~ mi iJ{A: lli L ~ 1,, • J: "7 t:) .:: c iJ{S{f i L v' o 

[0131] 
it..:, *~1iffi:lfi~~::Bv•-C, :t7-t-:1 r--tr1 F?:t-Jv6 T%mtLt::f&, :t7-t-:1 r--tr 

1 F '7 * -Jv 6 0),7'\-ffllJO)~~t$Y- r-ife~■ 4 T~* L, ,fO)f&, n ffl.:r:.7 7' 5-:,, Y 3 

:,,ffi~lO&Upffl~~-:1r- ■-11T%mt-tQ~~0)1:t:,,ttJ..Tfi0~0 L~L,.:: 
nt:{i; x -C, :t 7 -t-;; r- -tr 1 F '7 * - )v 6 T %mt L t-:f&, :t 7 -t -:1 r- -Ir,{ F '7 :t - )v 6 0) 

o/'1-ffllH: liJ■ft Lt-: ~~t$..Y- r- if:@.~■ 4 T ~~ ~ -tt"t-:;f](i~-r- n ffl.:r.. 7 7' 5-:,, Y 3 :,, "iil• 
1 O & if P ~ ~ 7 -;; r ~j ~ 1 1 T % mt-t ¢ t-: ~ 0) 1 :t :,, ff A T 1T -::> -c i J: 1,,, o .:: 0) J: -J i: 
Lt" t, *~:hti!:lfii~-C-&i'i"- r- ffl:;fii)! 5 0),7'\-ffl1H:f1Z~-t ¢ ~~&t$Y- r-ife~it 4 -b~~itft 
~ tL -c 1,,, Q t-: ~ , :ba ~ .:r:. t, ;i, -:¥' - 0) ~ * T t!IJ f!JIJ -r- ~ Q 0) -r-, n ffl .:r:. 7 7- 5- :,, Y 3 :,, "iiJitl!X 1 
O ,: i31,,, -Cilv•1i,g-T~~ i:%mt-z--- ~, -f tL t: J: I') -r 1, 1 7' !f"lttO)IAJJ:: T@ I') ~-tv•o i 
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~ ... ~0)~% ... nMX7AT ✓ Y3 ✓ffi~lO&U-pM~77rffi~l1~%nitTQ~~ 
0) 1 ~ ✓ ff A ~fi· 0 t..:{i... * 7 -t 'Y r -it-1' F '7 :t - )v 6 9'1-ffllH: f:V:-rniT Q ~~11£$7'- r ~ 
~~4 ~~~L ... -f:-0){& ... !DJ-£~_t~:;B~tQ1fi!O)-f-°"i,JvMJU±5JU0)11£iJ!*O)M IS F 
ETO)X7AT ✓ Y3 ✓ ffi~&U-~7-;;J-ffi~~%nitTQ~~0)1*/ffA~fi0ttiJ: 

[0132] 
1 t..: ... *~.MtrJffi~ &: J3 \t'> t, FU S Im:@~ ffl "" t..: ~ 2 O)~Mfi%~0)M I S FE Tm:@ 

~Jfinx: Lt.:nr ... ~ tL~:{tk. t ... ~ 1 O)~Mfi%i~~ L < ti-f:-0)~%-Wtl ... ~ 2 O)~Mfi%i~O)~ 
~Jfi-WU ... ~ 3 O)~fftfi%i~~ L < ,±-f:-O)~JfJ'WIL JU±~ 4 O)~Mfi%i~~ L < ,±-f:-O)~JfJfJUO) 

MI SFET1~m~FUS Iffim~fflv"t%nitLtt,J:v'o 
[0133] 

1 t..: ... ~ l - ~ 8 0) ~ 1itfi % i~ t: ;J3 v • t ... -it -1' F '7 :t - Jv 7 t L t 'WU .z tr S i N ~ 0) l Ji 
ffim~fflv•t..:iJ'i' ... ~n~=1t.z t ... 'WIJx.,£M1t~ cs i 02 m) t~1tm cs i N~) t ~ 
mdj.%v-ttt..: 211t1m: c-wu x. ,£rli s i o 2 mt _t.Ji s i N ~) Jui 311m:@ c 'WIJ x. tfr 
Ji s i O 2 m t i:p Ji s i N ~ t _t.]i s i O 2 m) ~ ~ ffl ". L {, J: V \ 0 

[0134] 
1 t..: ... ~ l -~ 8 O)~fftfi%i~ ~:;Bv•t ... n Mx7 AT ✓ :--- 3 ✓ iJ:t~ 1 0 t:{tk. t L DD 

~%$:Lt ti J: v•o 
[0135] 

1 t..:, ~ 5 -~ 8 O)~fftfi%i~ t:;Bv~t ... n MM I SF ET &:,tt;t t p MM I SF ET~ 
%$:Lt ti J: v•o 

[0136] 
it.: ... ~5-~80)~ntfi%~i:;Bv•t, Y- rR€.~~ • Y- r11£ffi-3'j!.ffijO)~{t~l1/illT 

Qt..:~&:::... Y- r 11£;fi.:E 5 t ~~11£$7· - r R€.~m 4 t 0) rai ~: 'WIJ k. tf~~ 0 . 2 n mf.¥13t 0) 

/\ ':I 7 7 -;r,e~m~%~ Lt b J: V'o 
[0137] 

1 t..: ... ~ 1 -~ 8 O)~Mfi%~ t:::;Bv•t ... -it-1' F '7 :t - Jv 7 JU±~ 7-t-;; r -it-1' F '7 :t -

;1.,, 6 0)~$rfflU ~= /-;; + 2 o iJ'i'i)t~t G nt..:~~11£$7·- r ;r,eii~ 4 O)ffltloo%;jx,t, ~ 6 ... 
~ 7 ... ~ 8 x,±~ 1 0 t:7FT J: -} ~-=r.fI1%~:1u=~~%: ~ ;fLQ ti O)'t"t:t ~ V'o 'WIJ k. (;fi@iiJf711£$ 
Y- r ;r,e~~ 4 O)fflijffi%;jx,±£~mH:~t Lt *@:~%;jx-C- ti J: v•o T tj: b ~ ... ~~11£$7' 
- 1- R€.~m 4 O)fflUffi i± ... -it-1' F '7 * - Jv 7 x,i ~ 7 -t-;; 1- -it-1' F '7 :t - Jv 6 O)fflU~oon" G 

7· - r 11£ tu:E 5 fflU , : pfj-%: 0) Jfil: ~ t.: it A VJ :i6 A, t.: f:V: rn: , : 0 0 t ti J: v • o 
[~*_t O)flJffl u:f ff~tt] 

[0138] 
ti._t.,:::maJI Lt.: J:-} i: ... *~aJI,± ... -=r.~~¾t-rnl&U'-f:-0)~:@nt:t,:~ L ... tt,:~~11£$ 

7·- t-R€.~m~~TQM IS FE T,:~m Lt.:~,&r,:,± ... MIS FE TO)~fJJ1J&cf1~ffi 
tt ~ rti)_t. ~ -tt Q ~ t iJ'i'-C- ~ Q t "'-} ~jJ*iJ'i'1.{j: G tL ... ~F'm ,:~ ffl-C-0 Q o 

[ ~ oo 0) ~ .. , • lj: m aJI l 
[0139] 

[~ 1 l ~ 1 ,±*~aJIO)~ 1 O)~fftfi%~i=~Q~~~¾trn:O)~m:~7FTWfrni~'t"0Q 
0 

0 

[~ 3 l ~ 3 t±*~aJIO)~ 2 O)~Mfi%!i~O)~ 2 ~%-WU,:~Q-=r-~~¾trn:O)ffim:~7FT 
Wfffij ~ 't" 0 Q 0 

(~ 4 l ~ 4 ,±*~aJIO)~ 2 O)~Mfi%i~O)~ 3 ~%-Wn:~Q-=r-~~¾trn:O)ffim:i-7FT 
Wrrni ~ °t" &; Q 0 

0 

[~ 5 l ~ 5 ti*~aJIO)~ 3 O)~MfiffJi~~=ffiQ~~~¾t-rnrO)~jg~7FTWfffil~'t"&->Q 

[~ 6 l ~ 6 ,±*~aJIO)~ 1 O)~Mfi%i~O)~%-WU&:ffiQ-=r-~~¾t-rnrO)ffim:i-7FTWfffi 
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~"t"cb~o 
(~ 7] ~ 7 t;;t*3e!Jlj0)~ 2 O)~nffi%l~O)~ 1 ~%-WU~=~~-¥2J~~ffi':O):flj!T~T 

ltlrffi ~ "'(" cb ~ 0 

(~ 8] ~ 8 tt*3e!Jlj0)~ 3 O)~nffi%~0)~%-WH:.~~-¥2JW~ffi':0)1flij!T~Tltlrffi 
~"t"cb~o 
(~ 9] ~ 9 i;;t*3e!Jlj0)~ 4 O)~nffi%~ t=~~ -¥2JW~ffi':O):flji T~Tltlroo~-ecb ~ 

0 

(~ 1 o l ~ 1 o t;;t*9e!Jlj O)~ 4 O)~nffi=Jfit~O)J£=Jfii7IH:~ ~ -¥2Jw~ffi':O):flji T ~T 
ltlr 00 ~ -C' cb ~ 0 

[~ 1 1 l ~ 1 1 Ca) - ( f ) t;;t*3e!Jlj0)~ 5 O)~nffi%l~ ~=~ ~ -¥2'w~ffi': O)~jy 

1.f$0)~Il.¥. T ~Tltlroo~-e cb ~ o 

(~ 1 2] ~ 1 2 (a) - ( g) tt*9eEl~O)~ 6 O)~nffi%:l~v=~~-¥2J~~ffi':O)~jy 
jj$0)~I;f.¥ T~Tltlrffi~"t"cb ~ o 

(~ 1 3] ~ 1 3 (a) - ( g) U*3e!Jlj0)~ 7 O)~nffi=Jfi~t:.~~-¥2'~~ffi':O)~m 

1.f$0)~I;f.¥ T~Tltlroo~-ecb ~ o 

(~ 1 4 l ~ 1 4 (a) - ( g) t;;t*9e!Jlj0) ~ 8 O)~nffi=Jfit~ t:.~ ~ -¥2Jw~ffi':O)~ji 
jj$0)~I;fi T ~Tltlrffi~ -ecb ~ o 

[~ 1 5] ~ 1 5 (a) - ( d) t;;t*9e!Jlj0)~ 8 O)~nffi%~£:.~~ -¥2J~~ffi':O)~jy 
jj$0)~I;fi T ~i""ltlroo~-ecb ~ o 

[~16] ~16 (a) &ff (b) ti--fh-t>'h1it*O)MI SFETO):fljyT1FTltlrffi 
~--C-cb~o 

u--r ~ 0) m fYj 1 
[0140] 

1 ~{& 
2 p ~? .r.. Jv 

3 ST I 
4 ( 4 A- 4 E) ~WH!t$-Y- r-~~~ 
5 A /f- r- ~,fi,)!;f-,tf-4-~ 
5 3/- }- ~ti,)! 
6 ::t 7 ~ -;; r- -tr 1 F 7 :t - Jv 

7 -tr 1 F 7 :t - Jv 

1 0 n ~..I. :7 7-. -r ::r 1/ 3 ::r~j:ti 
1 1 p ~ ~ -7 -;; r- {iJ{:t~ 

1 2 n ~ ',J - 7-. • F v 1 ::r 4iJU~ 
1 3 1/ 1J -¼t 1 F Ji 
1 4 Ji ra, ~~~ 
15 tJ;{-~ 

1 6 7Jv1/ 1)-¼t1 F11::~ht.:3/- J--tti,)! 
20 J-;,,-f-

2 5 ;{-;,, 7 7 -~~~ 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 
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http://www.uspto.gov/patft/. 
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Office Action Summary 

Application No. 

11/491,260 

Examiner 

Chuong A. Luu 

Applicant(s) 

HIRASE ET AL. 

Art Unit 

2892 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 01 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)0 Responsive to communication(s) filed on __ . 

2a)0 This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)~ Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)~ Claim(s) 1-20 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20080612 
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Application/Control Number: 11/491,260 

Art Unit: 2892 

DETAILED ACTION 

Election/Restrictions 

Page 2 

1. Restriction to one of the following inventions is required under 35 U .S.C. 121: 

I. Claims 1-10, drawn to a semiconductor device, classified in class 257, 

subclass 295. 

II. Claims 11-20, drawn to a method for fabricating a semiconductor device, 

classified in class 438, subclass 197. 

2. Inventions Group II and Group I are related as process of making and product 

made. The inventions are distinct if either or both of the following can be shown: (1) 

that the process as claimed can be used to make another and materially different 

product or (2) that the product as claimed can be made by another and materially 

different process (MPEP § 806.05(f)). In the instant case the step c) etching part of the 

high dielectric constant gate insulating film can be substituted by lift-off technique. 

3. Restriction for examination purposes as indicated is proper because all these 

inventions listed in this action are independent or distinct for the reasons given above 

and there would be a serious search and examination burden if restriction were not 

required because one or more of the following reasons apply: 

(a) the inventions have acquired a separate status in the art in view of their 

different classification; 

(b) the inventions have acquired a separate status in the art due to their 

recognized divergent subject matter; 
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Application/Control Number: 11/491,260 

Art Unit: 2892 

Page 3 

(c) the inventions require a different field of search (for example, searching 

different classes/subclasses or electronic resources, or employing different 

search queries); 

(d) the prior art applicable to one invention would not likely be applicable to 

another invention; 

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 

101 and/or 35 U.S.C. 112, first paragraph. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a invention to be examined even though the requirement 

may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing 

the elected invention. 

The election of an invention may be made with or without traverse. To reserve a 

right to petition, the election must be made with traverse. If the reply does not distinctly 

and specifically point out supposed errors in the restriction requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable on the elected 

invention. 

If claims are added after the election, applicant must indicate which of these 

claims are readable upon the elected invention. 
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Art Unit: 2892 

Page 4 

Should applicant traverse on the ground that the inventions are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 

showing the inventions to be obvious variants or clearly admit on the record that this is 

the case. In either instance, if the examiner finds one of the inventions unpatentable 

over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 

103(a) of the other invention. 

4. The examiner has required restriction between product and process claims. 

Where applicant elects claims directed to the product, and the product claims are 

subsequently found allowable, withdrawn process claims that depend from or otherwise 

require all the limitations of the allowable product claim will be considered for rejoinder. 

All claims directed to a nonelected process invention must require all the limitations of 

an allowable product claim for that process invention to be rejoined. 

In the event of rejoinder, the requirement for restriction between the product 

claims and the rejoined process claims will be withdrawn, and the rejoined process 

claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to 

be allowable, the rejoined claims must meet all criteria for patentability including the 

requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product 

are found allowable, an otherwise proper restriction requirement between product 

claims and process claims may be maintained. Withdrawn process claims that are not 

commensurate in scope with an allowable product claim will not be rejoined. See MPEP 

§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordance with the 

above policy, applicant is advised that the process claims should be amended during 
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Art Unit: 2892 

Page 5 

prosecution to require the limitations of the product claims. Failure to do so may result 

in a loss of the right to rejoinder. Further, note that the prohibition against double 

patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement 

is withdrawn by the examiner before the patent issues. See MPEP § 804.01. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Chuong A. Luu whose telephone number is (571) 272-

1902. The examiner can normally be reached on M-F (6:30-3:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thao X. Le can be reached on (571) 272-1708. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chuong A Luu/ 
Primary Examiner, Art Unit 2892 
June 12, 2008 
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Docket No.: 071971-0620 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Junji HIRASE, et al. 

Application No.: 11/491,260 

Filed: July 24, 2006 

Customer Number: 53080 

Confirmation Number: 4092 

Group Art Unit: 2892 

Examiner: Chuong A. LUU 

PATENT 

For: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

RESPONSE TO RESTRICTION REQUIREMENT 

Mail Stop Restriction 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Noting the Office Action of June 27, 2008 wherein restriction has been required, 

Applicant hereby elects Group I ( claims 1-10) for prosecution in the above-identified 

application. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 

hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 

such deposit account. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:mjb 
Facsimile: 202. 756.8087 
Date: July 18, 2008 
WDC99 1593378-1.071971.0620 

Respectfully submitted, 

Mc LL & EMERY LLP 

chae 
Registrat· 

Please recognize our Customer No. 53080 
as our correspondence address. 
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International Application Number: 
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Filer Authorized By: Michael E. Fogarty 

Attorney Docket Number: 071971-0620 
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Total Files Size (in bytes): 32301 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the 
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary 
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the 
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due 
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement 
Receipt will establish the international filing date of the application. 
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Alexandria., Virginia 22313-1450 
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Office Action Summary 

Application No. 

11/491,260 

Examiner 

Chuong A. Luu 

Applicant(s) 

HIRASE ET AL. 

Art Unit 

2892 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 03 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZI Responsive to communication(s) filed on 18 July 2008. 

2a)D This action is FINAL. 2b)[8J This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) 11-20 is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 1and 7-10 is/are rejected. 

7)[8J Claim(s) 2-6 is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)1Zl Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)IZ! All b)D Some* c)D None of: 

1.IZ! Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8J Notice of References Cited (PTO-892) 

2) D Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) D Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) D Notice of Informal Patent Application 3) [8J Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date 7/24/2006. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) D Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20080924 
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Application/Control Number: 11/491,260 

Art Unit: 2892 

DETAILED ACTION 

Election/Restrictions 

Page 2 

Applicant's election of Group I, claims 1-10 inn the reply filed on July 18, 2008 is 

acknowledged. -Because applicant did not distinctly and specifically point out the 

supposed errors in the restriction requirement, the election has been treated as an 

election without traverse (MPEP § 818.03(a)). 

PRIOR ARTS REJECTIONS 

Statutory Basis 

Claim Rejections - 35 USC§ 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

The Rejections 

Claim 1 is rejected under 35 U.S.C. 102(e as being anticipated by Hieda et al. 

(U.S. 6,992,358). 

Hieda discloses a semiconductor device with 

(1) a high dielectric constant gate insulating film (102-oxide) formed on an active 

region in a substrate (101 ); 
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a gate electrode (103) formed on the high dielectric constant gate insulating film 

(102-oxide); 

an insulating sidewall (106) formed on each side surface of the gate electrode 

(103), 

wherein the high dielectric constant gate insulating film (102-oxide) is 

continuously formed so as to extend from under the gate electrode (103) to under the 

insulating sidewall (106), and 

at least part of the high dielectric constant gate insulating film (102-oxide) located 

under the insulating sidewall (106) has a smaller thickness than a thickness of part of 

the high dielectric constant gate insulating film (102-oxide) located under the gate 

electrode (103) (see Figure 5B); 

102 
101 

F IG .. 5B 

PRIOR ARTS REJECTIONS 

Statutory Basis 

Claim Rejections - 35 USC§ 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The Rejections 

Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Hieda et al. (U.S. 6,992,358) in view of Cheng (U.S. 6,642,071). 

Hieda teaches the above outlined features except for disclosing the high 

dielectric constant gate insulating film includes a notch at a side end portion; further 

comprising a buffer insulating film between the substrate and the high dielectric 

constant gate insulating film and the buffer insulating film is a silicon oxide film. 

However, Cheng discloses a TFT array with(7) wherein the high dielectric constant gate 

insulating film includes a notch at a side end portion (see Figure 6); (8) further 

comprising a buffer insulating film between the substrate and the high dielectric 

constant gate insulating film (see Figure 4 ); (9) wherein the buffer insulating film is a 

silicon oxide film (see column 4, lines 15-16). It would have been obvious to one having 

ordinary skill in the art at the time the invention was made to modify the semiconductor 

device of Hieda to include a notch at a side end portion; further comprising a buffer 

insulating film between the substrate and the high dielectric constant gate insulating film 

and the buffer insulating film is a silicon oxide film as disclosed in Cheng because it 

prevent any junction between electrodes (For Example: See Column 5, Lines 29-33). 
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Additionally, since Hieda and Cheng are both from the same field of endeavor 

Page 5 

(semiconductors), the purpose disclosed by Cheng would have been recognized in the 

pertinent art of Hieda. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hieda et 

al. (U.S. 6,992,358) in view of Djomehri et al. (U.S. 6,929,992). 

Hieda teaches everything above with the exception of disclosing the gate 

electrode is fully silicided. However, Djomehri discloses a NMOS device with (10) 

wherein the gate electrode is a fully silicided gate electrode of which an entire region 

has been silicided. Therefore, it would have been obvious to one having ordinary skill in 

the art at the time the invention was made to modify the semiconductor device of Hieda 

to include the gate electrode is a fully silicided gate electrode as disclosed in Cheng 

because in order to increase the gate work function (For Example: See Column 7, Lines 

37-38). 

Additionally, since Hieda and Djomehri are both from the same field of endeavor 

(semiconductors), the purpose disclosed by Djomehri would have been recognized in 

the pertinent art of Hieda. 

Allowable Subject Matter 

Claims 2-6 are objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the 

base claim and any intervening claims. 

Page 125 of 192 UMC 1002
UMC v. AICP



Application/Control Number: 11/491,260 

Art Unit: 2892 

Conclusion 

Page 6 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Chuong A. Luu whose telephone number is (571) 272-

1902. The examiner can normally be reached on M-F (6:30-3:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thao X. Le can be reached on (571) 272-1708. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chuong A Luu/ 
Primary Examiner, Art Unit 2892 
September 24, 2008 
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Dear Sir: 

In accordance with the provisions of 37 C.F.R. 1.56, 1.97 and 1.98, the attention of the 

Patent and Trademark Office is hereby directed to the documents listed on the attached form PTO-
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"References Cited" on any patent to issue therefrom. 
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Statement was cited in a communication from a foreign patent office in a counterpart foreign 

application or, to my knowledge after making reasonable inquiry, was known to any individual 

designated in 37 CFR l.56(c) more than three months prior to the filing of this Information 

Disclosure Statement. 37 CFR l.97(e)(2). 

The reference was cited in a corresponding U.S. Office Action and its relevance 

discussed therein. A copy of the U.S. Office Action is attached for the Examiner's information. 

Please charge any shortage in fees due in connection with the filing of this paper, 

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 

such deposit account. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:mkl 
Facsimile: 202. 756.8087 
Date: January 12, 2009 

Respectfully submitted, 

Mc TT WILL & EMERY LLP 

r 
ae 

Registra 
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Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In accordance with the provisions of 37 C.F.R. 1.56, 1.97 and 1.98, the attention of the 

Patent and Trademark Office is hereby directed to the documents listed on the attached form PTO-

1449. It is respectfully requested that the documents be expressly considered during the prosecution 

of this application, and that the documents be made of record therein and appear among the 

"References Cited" on any patent to issue therefrom. 

This Information Disclosure Statement is being filed more than three months after the U.S. 

filing date AND after the mailing date of the first Office Action on the merits, but before the 

mailing date of a Final Rejection or Notice of Allowance. 

In accordance with 37 CFR l .17(p ), please charge the fee of $180.00 to Deposit Account 

No. 500417. 
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Please charge any shortage in fees due in connection with the filing of this paper, 

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 

such deposit account. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:mjb 
Facsimile: 202.756.8087 
Date: February 11, 2009 

Respectfully submitted, 

Mc TWILL & EMERY LLP 

• ael y 
Registrati 36,139 

Please recognize our Customer No. 53080 
as our correspondence address. 
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ATTY. DOCKET NO. SERIAL NO. 

INFORMATION DISCLOSURE 071971-0620 11/491,260 

STATEMENT BY APPLICANT 

APPLICANT 

Junji HIRASE, et al. 
(Substitute for form 1449/PTO) FILING DATE GROUP 

July 24, 2006 2892 

U.S. PATENT DOCUMENTS 
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where 

INITIALS NO. Number-Kind Code2 r;11cnownJ MM-DD-YYYY Document Relevant Passages or Relevant 
Figures Appear 

us 2003/0022422 A1 01-30-2003 TORII etal. 

us 2004/0004234 A 1 01-08-2004 YAGISHITA et al. 

us 2004/0129997 A1 07-08-2004 MORIFUJI 

us 2005/0121733 A1 06-09-2005 CHEN etal. 

us 
us 
us 
us 
us 
us 
us 
us 

. us 
us 

FOREIGN PATENT DOCUMENTS 

EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines Translation 
INITIALS CITE Country Code3.Number • -Kind MM-DD-YYYY Applicant of Cited Document Where Relevant 

NO. Codes (if known) Figures Appear Yes No 

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.) 

EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, 
INITIALS CITE journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where 

NO. published. 

EXAMINER DATE CONSIDERED 

.. . . 
*EXAMINER: Initial 1f reference considered, whether or not cItatIon Is m conformance with MPEP 609. Draw line through cItatIon 1f not m conformance and not considered . 
Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
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Electronic Patent Application Fee Transmittal 

Application Number: 11491260 

Filing Date: 24-Jul-2006 

Title of Invention: Semiconductor device and method for fabricating the same 

First Named Inventor/Applicant Name: Junji Hirase 

Filer: Michael E. Fogarty/Margaret Barham 

Attorney Docket Number: 071971-0620 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 4775302 

Application Number: 11491260 

International Application Number: 

Confirmation Number: 4092 

Title of Invention: Semiconductor device and method for fabricating the same 

First Named Inventor/Applicant Name: Junji Hirase 

Customer Number: 20277 

Filer: Michael E. Fogarty/Margaret Barham 

Filer Authorized By: Michael E. Fogarty 

Attorney Docket Number: 071971-0620 

Receipt Date: 11-FEB-2009 

Filing Date: 24-JUL-2006 

Time Stamp: 15:26:29 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $180 

RAM confirmation Number 713 

Deposit Account 500417 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Page 144 of 192 UMC 1002
UMC v. AICP



File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

81257 

1 Information Disclosure Statement Letter 
P04204201 _IDS_ 071971-0620. 

pdf 
no 3 

3006cff6eda7f912ccd2d7316c8a6a8e0ad6 
a942 

Warnings: 

Information: 

29717 

2 Fee Worksheet (PTO-06) fee-info.pdf no 2 
98a4c8729e9a0ec384b6ed9980aae 127492 

c04a4 

Warnings: 

Information: 

Total Files Size (in bytes) 110974 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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•• Docket No.: 071971-0620 f £8 l 'l, '1.009 

IN 

In re Application of 

Junji HIRASE, et al. 

Application No.: 11/491,260 

Filed: July 24, 2006 

ES PATENT AND TRADEMARK OFFICE 

Customer Number: 53080 

Confinnation Number: 4092 

Group Art Unit: 2892 

Examiner: CHUONG A. LUU 

For: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Transmitted herewith is an Amendment in the abov~identified application. 

~ 
No additional fee is required. 
Applicant is entitled to small entity status under 37 CFR 1.27 
Also attached: 

The fee has been calculated as shown below: 

NO.OF HIGHEST EXTRA 
CLAIMS PREVIOUSLY CLAIMS 

PAID FOR 

Total Claims 15 20 0 

Independent Claims 2 3 0 

RATE 

$52.00 

$220.00 = 

Multiple dependent claims newly presented 

Fee for extension of time 

Total of Above Calculations 

PATENT 

FEE 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

D Please charge my Deposit Account No. 500417 in the amount of $0.00. An additional copy of this transmittal sheet 
is submitted herewith. 

[8J The Commissioner is hereby authorized to charge payment of any fees associated with this communication or credit 
any overpayment, to Deposit Account No. 500417, including any filing fees under 3 7 CFR 1.16 for presentation of 
extra claims and any patent application processing fees under 37 CFR 1.17. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:rp 
Facsimile: 202.756.8087 
Date: February 12, 2009 

Respectfully submitted, 

Mc TWILL & EMERY LLP 

II 

chael rty 
Registra . 36,139 

Please re ognize our Customer No. 53080 as our 
correspondence address. 
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DocketNo.: 071971-0620 ~ • .,,.~~ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Junji HIRASE, et al. 

Application No.: 11/491,260 

Filed: July 24, 2006 

Customer Number: 53080 

Confirmation Number: 4092 

Group Art Unit: 2892 

Examiner: Chuong A. LUU 

PATENT 

For: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

Mail Stop Amendment 
• Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 
Sir: 

AMENDMENT 

In response to the Office Action dated November 12, 2008, having a three-month 

shortened statutory period for response set to expire February 12, 2009, please amend the above­

identified application as follows: 
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IN THE CLAIMS: 

Please amend the claims as follows: 

1. (Currently amended) A semiconductor device comprising: 

a high dielectric constant gate insulating film formed on an active region in a substrate; 

a gate electrode formed on the high dielectric constant gate insulating film; and 

an insulating sidewall formed on each side surface of the gate electrode, 

wherein the high dielectric constant gate insulating film is continuously formed so as to 

extend from under the gate electrode to under the insulating sidewall, [[ and]] 

at least part of the high dielectric constant gate insulating film located under the 

insulating sidewall has a smaller thickness than a thickness of part of the high dielectric constant 

gate insulating film located under the gate electrode,. 

the insulating sidewall includes a first insulating sidewall formed on a side surface of the 

gate electrode and a second insulating sidewall formed on the side surface of the gate electrode 

with the first insulating sidewall interposed therebetween, 

the high dielectric constant gate insulating film is continuously formed so as to extend 

from under the gate electrode to under the first insulating sidewall, and 

part of the high dielectric constant gate insulating film located under the first insulating 

sidewall has a smaller thickness than a thickness of part of the high dielectric constant gate 

insulating film located under the gate electrode. 

2. (Canceled) 

3. (Currently amended) The semiconductor device of claim [[2]] l, wherein the high 

dielectric constant gate insulating film is formed so as not to be located under the second 

insulating sidewall. 

2 
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4. (Currently amended) The semiconductor device of claim [[2]] l, wherein the high 

dielectric constant gate insulating film is continuously formed so as to extend to under the 

second insulating sidewall, and 

part of the high dielectric constant gate insulating film located under the second 

insulating sidewall has the same thickness as a thickness of part of the high dielectric constant 

gate insulating film located under the first insulating sidewall. 

5. (Currently amended) The semiconductor device of claim [[2]] l, wherein the high 

dielectric constant gate insulating film is continuously formed so as to extend from under the 

gate electrode to under the second insulating sidewall, and 

part of the high dielectric constant gate insulating film located under the second 

insulating sidewall has a smaller thickness than a thickness of part of the high dielectric constant 

gate insulating film located under the first insulating sidewall. 

6. (Currently amended) [[The]] A semiconductor device of elaim 1, 1.vherein 

comprising: 

a high dielectric constant gate insulating film formed on an active region in a substrate; 

a gate electrode formed on the high dielectric constant gate insulating film: and 

an insulating sidewall formed on each side surface of the gate electrode, 

wherein the high dielectric constant gate insulating film is continuously formed so as to 

extend from under the gate electrode to under the insulating sidewall, 

at least part of the high dielectric constant gate insulating film located under the 

insulating sidewall has a smaller thickness than a thickness of part of the high dielectric constant 

gate insulating film located under the gate electrode, 

the insulating sidewall includes a first insulating sidewall formed on a side surface of the 

3 
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gate electrode and a second insulating sidewall formed on the side surface of the gate electrode 

with the first insulating sidewall interposed therebetween, 

the high dielectric constant gate insulating film is continuously formed so as to extend 

from under the gate electrode to under the second insulating sidewall, 

part of the high dielectric constant gate insulating film located under the first insulating 

sidewall has the same thickness as a thickness of part of the high dielectric constant gate 

insulating film located under the gate electrode, and 

part of the high dielectric constant gate insulating film located under the second 

insulating sidewall has a smaller thickness than a thickness of part of the high dielectric constant 

gate insulating film located under the gate electrode. 

7. (Original) The semiconductor device of claim 1, wherein the high dielectric constant 

gate insulating film includes a notch at a side end portion. 

8. (Original) The semiconductor device of claim 1, further comprising a buffer insulating 

film between the substrate and the high dielectric constant gate insulating film. 

9. (Original) The semiconductor device of claim 8, wherein the buffer insulating film is a 

silicon oxide film or a silicon oxynitride film. 

10. (Original) The semiconductor device of claim 1, wherein the gate electrode is a fully 

silicided gate electrode of which an entire region has been silicided. 

11-20. (Cancelled) 

21. (New) The semiconductor device of claim 6, wherein the high dielectric constant 

gate insulating film includes a notch at a side end portion. 

22. (New) The semiconductor device of claim 6, further comprising a buffer insulating 

film between the substrate and the high dielectric constant gate insulating film. 

4 
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23. (New) The semiconductor device of claim 22, wherein the buffer insulating film is a 

silicon oxide film or a silicon oxynitride film. 

24. (New) The semiconductor device of claim 6, wherein the gate electrode is a fully 

silicided gate electrode of which an entire region has been silicided. 

25. (New) The semiconductor device of claim 1, wherein the high dielectric constant 

gate insulating film is formed of a Hf based oxide. 

26. (New) The semiconductor device of claim 6, wherein the high dielectric constant 

gate insulating film is formed of a Hf based oxide. 

5 
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REMARKS 

In response to the pending Office Action, Applicants have cancelled claims 2 and 11-20, 

without prejudice. Claims 11-20 being subject to a restriction requirement and not elected for 

prosecution in the above-identified application. Claim 1 has been amended to include the 

elements of claim 2, and claim 6 has been amended into independent format. Finally, new 

claims 21-26 have been added. New claims 21-24 track original claims 7-10, respectively. No 

new matter has been added. It is further noted that an Information Disclosure Statement is being 

filed concurrently with this response. 

As claims 2 and 6 were indicated to recite patentable subject matter, it is respectfully 

submitted that claims 1 and 6, as amended, are now in condition for allowance. Further, as all 

other pending claims depend on either claim 2 or claim 6, it is respectfully submitted that these 

claims are also in condition for allowance. 

Having fully responded to all matters raised in the Office Action, Applicants submit that 

all claims are in condition for allowance, an indication for which is respectfully solicited. If 

there are any outstanding issues that might be resolved by an interview or an Examiner's 

amendment, the Examiner is requested to call Applicants' attorney at the telephone number 

shown below. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. § 1.136 is 

hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 

6 
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including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 

such deposit account. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202. 756.8000 MEF:rp 
Facsimile: 202.756.8087 
Date: February 12, 2009 

WDC99 1684197-1.071971.0620 

Respectfully submitted, 

McDERMOTT WILL & EMERY LLP 

Pleaser ognize our Customer No. 53080 
as our correspondence address. 
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Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 11/491,260 07/24/2006 [8J To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS 
* X $ = OR X $ = (37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS 
* X $ = X $ = (37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

02/12/2009 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i)) • 15 Minus ** 20 = 0 X $ = OR X $52= 0 
0 Independent z * 2 Minus ***3 = 0 X $ = OR X $220= 0 w 137 CFR 1.16/h\\ 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I- AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent 
* Minus *** = X $ = OR X $ = 

0 (37 CFR 1.16(hll 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /NICHELE PETERSON/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information Is required by 37 CFR 1.16. The information Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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The Patent Linguistics Utility System (PLUS) is a USPTO automated search system 

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which 
produces a list of patents that are most closely related linguistically to the application 
searched. This search was prepared by the staff of the Scientific and Technical Information 
Center, SIRA. 
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INFORMATION DISCLOSURE 071971-0620 11/491,260 

STATEMENT BY APPLICANT 

APPLICANT 

Junji HIRASE, et al. 
(Substitute for form 1449/PTO) FILING DATE GROUP 

July 24, 2006 2892 

U.S. PATENT DOCUMENTS 
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where 

INITIALS NO. Number-Kind Code21,r knownJ MM-DD-YYYY Document Relevant Passages or Relevant 
Figures Appear 

us 2005/0127436 A1 06-16-2005 HENSON et al. Corresponds w/ CN 1610129 A 

us 
us 
us 
us 
us 
us 
us 
us 
us 
us 

FOREIGN PATENT DOCUMENTS 

EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Translation 
INITIALS CITE Country Code, .Number•- MM-DD-YYYY Applicant of Cited Document Lines Where Relevant 

NO. Kind Codes (if known) Figures Appear Yes No 

CN 1610129 A 04-27-2005 Corresponds w/ X 
us 2005/0127436 

JP 2005-064190 03-10-2005 TOSHIBA CORP. JAPAN 
(w/ English Abstract) 

JP 2004-356576 12-16-2004 SEMICONDUCTOR JAPAN 
LEADING EDGE (w/ English Abstract) 

TECHNOLOGIES INC. 

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.) 

EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, 
INITIALS CITE journal, serial, symposium, catalog, etc.), dale, page(s), volume-issue number(s), publisher, city and/or country where 

NO. published. 

Chinese Office Action, with English Translation, issued in Chinese Patent Application No. 
CN 200610093872.2, dated March 20, 2009. 

EXAMINER DATE CONSIDERED 

' ' 'EXAMINER. Initial 1f reference considered, whether or not citation Is in conformance with MPEP 609. Draw line through cItatIon 1f not In conformance and not considered. 
Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
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In re Application of 

Junji HIRASE, et al. 

Application No.: 11/491,260 

Filed: July 24, 2006 

Customer Number: 53080 

Confirmation Number: 4092 

Group Art Unit: 2892 

Examiner: Chuong A. LUU 

PATENT 

For: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

INFORMATION DISCLOSURE STATEMENT 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In accordance with the provisions of 37 C.F.R. 1.56, 1.97 and 1.98, the attention of the 

Patent and Trademark Office is hereby directed to the documents listed on the attached form PTO-

1449. It is respectfully requested that the documents be expressly considered during the prosecution 

of this application, and that the documents be made of record therein and appear among the 

"References Cited" on any patent to issue therefrom. 

This Information Disclosure Statement is being filed more than three months after the U.S. 

filing date AND after the mailing date of the first Office Action on the merits, but before the 

mailing date of a Final Rejection or Notice of Allowance. 

CERTIFICATION PARAGRAPH 
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The undersigned certifies that each item of information contained in this Information 

Disclosure Statement was first cited in a communication from a foreign patent office in a 

counterpart foreign application not more than three months prior to the filing of this Information 

Disclosure Statement as described in 37 CFR 1.97(e)(l). 

References CN 1610129, JP 2004-356576 and JP 2005-064190 were cited in a Chinese 

Office Action and the relevance is discussed therein. A copy of the Chinese Office Action, 

together with an English language version thereof, is attached for the Examiner's information. 

Please charge any shortage in fees due in connection with the filing of this paper, 

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 

such deposit account. 

600 13th Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 MEF:ksa 
Facsimile: 202.756.8087 
Date: April 16, 2009 

Respectfully submitted, 

Please ize our Customer No. 53080 
as our ndence address. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

20277 7590 06/02/2009 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, N.W. 
WASHINGTON, DC 20005-3096 

EXAMINER 

LUU, CHUONG A 

ART UNIT PAPER NUMBER 

2892 

DATE MAILED: 06/02/2009 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

11/491,260 07/24/2006 Junji Hirase 071971-0620 4092 

TITLE OF INVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional NO $1510 $300 $0 $1810 09/02/2009 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOW ARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

20277 7590 06/02/2009 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, N.W. 
WASHINGTON, DC 20005-3096 

APPLICATION NO. FILING DATE 

11/491,260 07/24/2006 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Junji Hirase 071971-0620 4092 

TITLE OF INVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

LUU, CHUONG A 2892 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

438-197000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 09/02/2009 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ______ ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file ( and by the US PTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/491,260 07/24/2006 

20277 7590 06/02/2009 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, N.W. 
WASHINGTON, DC 20005-3096 

FIRST NAMED INVENTOR 

Junji Hirase 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

071971-0620 4092 

EXAMINER 

LUU, CHUONG A 

ART UNIT PAPER NUMBER 

2892 

DATE MAILED: 06/02/2009 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 214 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 214 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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Notice of Allowability 

Application No. 

11/491,260 
Examiner 

Chuong A. Luu 

Applicant(s) 

HIRASE ET AL. 
Art Unit 

2892 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. IZI This communication is responsive to 2/12/2009. 

2. IZI The allowed claim(s) is/are 1,3-10 and 21-26. 

3. IZI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) 18] All b) D Some* c) D None of the: 

1. 18] Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. 18] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 1 /12/09: 2/11 /09: 4/16/09 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's AmendmenUComment 

8. 18] Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090426 

Page 162 of 192 UMC 1002
UMC v. AICP



Continuation Sheet (PTOL-37) Application No. 
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Application/Control Number: 11/491,260 

Art Unit: 2892 

DETAILED ACTION 

Allowable Subject Matter 

Claims 1, 3-10 and 21-26 are allowed. 

Page 2 

The following is an examiner's statement of reasons for allowance: The examiner 

has reviewed the prior art in light of applicant's claimed invention and finds that the 

combined claims define over the prior art. The cited prior art does not disclose or 

suggest a semiconductor device inter alia the limitations" .... at least part of the high 

dielectric constant gate insulating film located under the insulating sidewall has a 

smaller thickness than a thickness of part of the high dielectric constant gate insulating 

film located under the gate electrode, the insulating sidewall includes a first insulating 

sidewall formed on a side surface of the gate electrode and a second insulating sidewall 

formed on the side surface of the gate electrode with the first insulating sidewall 

interposed therebetween, the high dielectric constant gate insulating film is continuously 

formed so as to extend from under the gate electrode to under the first insulating 

sidewall, and part of the high dielectric constant gate insulating film located under the 

first insulating sidewall has a smaller thickness than a thickness of part of the high 

dielectric constant gate insulating film located under the gate electrode ...... " 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 
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Application/Control Number: 11/491,260 

Art Unit: 2892 

Conclusion 

Page 3 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Chuong A. Luu whose telephone number is (571) 272-

1902. The examiner can normally be reached on M-F (6:30-3:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thao X. Le can be reached on (571) 272-1708. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chuong A Luu/ 
Primary Examiner, Art Unit 2892 
April 26, 2009 
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Issue Classification 
Application/Control No. 

11/491,260 
Examiner 

Chuon A. Luu 

Applicant(s)/Patent under 
Reexamination 

HIRASE ET AL. 
Art Unit 

2892 

ISSUE CLASSIFICATION 
ORIGINAL CROSS REFERENCE(S) 

CLASS I SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

438 I 197 257 295 310 410 
INTERNATIONAL CLASSIFICATION 

H 0 1 L 21/336 

H 0 1 L 21/8234 
H 0 1 L 29/76 

H 0 1 L 29/94 
H 0 1 L 27/108 

Total Claims Allowed: 15 

(Assistant Examiner) (Date) 
/Chuong A. Luu/ 4/26/2009 O.G. O.G. 

Print Claim(s) Print Fig. 
(Legal Instruments Examiner) (Date) (Primary Examiner) (Date) 

1 5 

D Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 
- - - - - - -

- Cll - Cll - Cll - Cll - Cll - Cll - Cll 
Cll _!; Cll _!; Cll _!; Cll _!; Cll _!; Cll _!; Cll _!; 
C Ol C Ol C Ol C Ol C Ol C Ol C Ol u::: ·.:::: u::: ·.:::: u::: ·.:::: u::: ·.:::: u::: ·.:::: u::: ·.:::: u::: ·.:::: 

0 0 0 0 0 0 0 

1 1 31 61 91 121 151 181 
2 32 62 92 122 152 182 

2 3 33 63 93 123 153 183 
3 4 34 64 94 124 154 184 
4 5 35 65 95 125 155 185 
5 6 36 66 96 126 156 186 
6 7 37 67 97 127 157 187 
7 8 38 68 98 128 158 188 
8 9 39 69 99 129 159 189 
9 10 40 70 100 130 160 190 

11 41 71 101 131 161 191 
12 42 72 102 132 162 192 
13 43 73 103 133 163 193 
14 44 74 104 134 164 194 
15 45 75 105 135 165 195 
16 46 76 106 136 166 196 
17 47 77 107 137 167 197 
18 48 78 108 138 168 198 
19 49 79 109 139 169 199 
20 50 80 110 140 170 200 

10 21 51 81 111 141 171 201 
11 22 52 82 112 142 172 202 
12 23 53 83 113 143 173 203 
13 24 54 84 114 144 174 204 
14 25 55 85 115 145 175 205 
15 26 56 86 116 146 176 206 

27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office Part of Paper No. 20090426 
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ATTY. DOCKET NO. SERIAL NO. 

INFORMATION DISCLOSURE 071971-0620 11/491,260 

STATEMENT BY APPLICANT 

APPLICANT 

Junji HIRASE, et al. 
(Substitute for form 1449/PTO) FILING DATE GROUP 

July 24, 2006 2892 

U.S. PATENT DOCUMENTS 
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where 

INITIALS NO. Number-Kind Code2 WknownJ MM-DD-YYYY Document Relevant Passages or Relevant 
Figures Appear 

/C.L./ us 2005/0127 436 A 1 06-16-2005 HENSON et al. Corresponds w/ CN 1610129 A 

us 
us 
us 
us 
us 
us 
us 
us 
us 
us 

FOREIGN PATENT DOCUMENTS 

EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Translation 
INITIALS CITE Country Code, .Number•- MM-DD-YYYY Applicant of Cited Document Lines Where Relevant 

NO. Kind Codes (if known) Figures Appear Yes No 

/C.L./ 
CN 1610129 A 04-27-2005 Corresponds w/ X 

us 2005/0127436 

/C.L./ JP 2005-064190 03-10-2005 TOSHIBA CORP. JAPAN 
(w/ English Abstract) 

/C.L./ 
JP 2004-356576 12-16-2004 SEMICONDUCTOR JAPAN 

LEADING EDGE (w/ English Abstract) 
TECHNOLOGIES INC. 

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.) 

EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book. magazine, 
INITIALS CITE journal. serial. symposium, catalog. etc.), date, page(s), volume-issue number(s), publisher, city and/or country where 

NO. published. 

/C.L./ Chinese Office Action, with English Translation, issued in Chinese Patent Application No. 
CN 200610093872.2, dated March 20, 2009. 

EXAMINER DATE CONSIDERED 

/Chuonq Luu/ 4/26/2009 
.. . . 

"EXAMINER: Initial 1f reference considered, whether or not cItatIon Is in conformance with MPEP 609. Draw line through cItatIon 1f not In conformance and not considered . 
Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
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I I !adj (insulat$4 or dielectric or oxide)) and !USOCR; FPRS; I I I 
! ! !(((high adj dielectric adj constant) or !EPO; JPO; ! ! ! 
I I !(ferroelectric)) adj gate adj (layer or film)) !DERWENT; I I I 
i i I ilBM_TDB i I i 

IL14 11140 I(257/410).CCLS. IUS-PGPUB; loR !OFF 12009104/26 
! ! ! !USPAT; ! ! !21 :45 
i i i iusocR· FPRS· i i i 
I I I I EPO; JPO; ' I I I 
! ! ! !DERWENT; ! ! ! 
i i i ilBM_TDB i i i 

IL15 1159 l257/e29.132.ccls. IUS-PGPUB; !OR ION 12009/04/26 
i i i iUSPAT- i i i21"46 

I I I I~~~gPRS; I I I • 
! ! I !~sE:1~~T; ! I ! 

!L16 !1641 l257/e29.133.ccls. luS-PGPUB; !OR ION !2009/04/26 
i i i iUSPAT- i i !21 "46 
I I I lusocR; FPRS; I I I • 

II I I I[~~ I I I 
!L17 !1558 !257/e29.137.ccls. luS-PGPUB; !OR !ON !2009/04/26 
i i i iusPAT- i i !21 "46 

! ! ! l~~~~PRS; ! ! ! • 

I I I !DERWENT· I I I 
I I I l1BM_TDB, I I I 
!L18 !180 !257/e29.138.ccls. !US-PGPUB; !OR !ON !2009/04/26 

II I I l~~RS I I 12146 

I I ! l~BE:1~~T; I ! I 
!L19 !645 !257/e29.162.ccls. !US-PGPUB; !OR !ON !2009/04/26 
I I I lusPAT; I I 121 :46 
! ! ! !usocR· FPRS· ! ! ! 
I I I I EPO; JPO; ' I I I 
! ! ! !DERWENT; ! ! ! 
i I i IIBM_TDB I i i 
!L20 !543 l257/e29.165.ccls. !US-PGPUB; !OR ION !2009/04/26 
i i i iUSPAT- i i !21 "46 
I I I lusocR; FPRS; I I I • 

II I I I[~~ I I I 
!L21 !1 !(257/e29.132,e29.133,e29.134,e29.135, !US-PGPUB; !OR !ON !2009/04/26 
I I le29.136,e29.137,e29.138,e29.138,e29.162, IUSPAT; I I 121:48 
i i !e29.163,e29.164,e29.164,e29.165.ccls.) and iUSOCR; FPRS; i i i 
I I !(gate or electrode) and ((gate or electrode) IEPO; JPO; I I I 
I I !adj (insulat$4 or dielectric or oxide)) and !DERWENT; I I I 
I I I( ( (high adj dielectric adj constant) or [I BM_ TDB I I I 
I I !(ferroelectric)) adj gate adj (layer or film)) I I I I 
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!L22 !1177 !(257/411).CCLS. !US-PGPUB; !OR !OFF !2009/04/26 
! ! ! !USPAT; ! ! !21 :52 

I I I l~~~gPRS; I I I 
! ! ! !DERWENT; ! ! ! 
i I i ilBM_TDB I i i 

!L23 !50 !(257/296,295,310,324,410,411.ccls.) and !US-PGPUB; !OR !ON !2009/04/26 
! ! !(gate or electrode) and (((high adj dielectric !USPAT; ! ! !21 :56 
! ! !adj constant) or (ferroelectric)) adj (gate or !USOCR; FPRS; ! ! ! 
! ! !electrode) adj (dielectric or oxide or insulat !EPO; JPO; ! ! ! 
! ! !$4)) !DERWENT; ! ! ! 
I I i IIBM_TDB I i I 

!L24 !48 !(257/296,295,310,324,410,411.ccls.) and !US-PGPUB; !OR !ON !2009/04/26 
! ! !(gate or electrode) and (((high adj dielectric !USPAT; ! ! !21 :56 
! ! !adj constant) or (ferroelectric)) adj (gate or !USOCR; FPRS; ! ! ! 
! ! !electrode) adj (dielectric or oxide or insulat !EPO; JPO; ! ! ! 
! ! !$4)) and@ad<="20050805" !DERWENT; ! ! ! 
! ! ! p BM_ TDB ! ! ! 

!L25 !108 !("257"/$.ccls.) and (gate or electrode) and !US-PGPUB; !OR !ON !2009/04/26 
! ! !( ( (high adj dielectric adj constant) or !USPAT; ! ! !21 :56 
! ! !(ferroelectric)) adj (gate or electrode) adj !USOCR; FPRS; ! ! ! 
! ! !(dielectric or oxide or insulat$4)) and !EPO; JPO; ! ! ! 
! ! !@ad<="20050805" !DERWENT; ! ! ! 
I I I l1BM_TDB I I I 

!L26 !24 !(257/e29.132,e29.133,e29.134,e29.135, !US-PGPUB; !OR !ON !2009/04/26 
! ! !e29.136,e29.137,e29.138,e29.138,e29.162, !USPAT; ! ! !21:57 
! ! !e29.163,e29.164,e29.164,e29.165.ccls.) and !USOCR; FPRS; ! ! ! 
! ! !(gate or electrode) and (((high adj dielectric !EPO; JPO; ! ! ! 
! ! !adj constant) or (ferroelectric)) adj (gate or !DERWENT; ! ! ! 
! ! !electrode) adj ( dielectric or oxide or insulat !I BM_ TDB ! ! ! 
! ! !$4)) and @ad<= "20050805" ! ! ! ! 
' ~ . ' ~ . ' 

!L27 !100 !(257/e$.ccls.) and (gate or electrode) and !uS-PGPUB; !OR !ON !2009/04/26 
! ! !( ( (high adj dielectric adj constant) or !USPAT; ! ! !21 :57 
! ! !(ferroelectric)) adj (gate or electrode) adj !USOCR; FPRS; ! ! ! 
! ! !(dielectric or oxide or insulat$4)) and !EPO; JPO; ! ! ! 
! ! !©ad<="20050805" !DERWENT; ! ! ! 
i i ! IIBM_TDB i ! I 

!L28 !29 !("438"/$.ccls.) and (gate or electrode) and !US-PGPUB; !OR !ON !2009/04/26 
! ! !( ( (high adj dielectric adj constant) or !usPAT; ! ! !21 :57 
! ! !(ferroelectric)) adj (gate or electrode) adj !USOCR; FPRS; ! ! ! 
! ! !(dielectric or oxide or insulat$4)) and !EPO; JPO; ! ! ! 
! ! !©ad<="20050805" !DERWENT; ! ! ! 
i i ! ilBM_TDB I ! i 

!L29 !5360 !(257/296,295,310,324,410,411.ccls.) and !US-PGPUB; !OR !ON !2009/04/26 
! ! !(gate or electrode) and ((gate or electrode) !USPAT; ! ! !22:05 
! ! !adj (dielectric or oxide or insulat$4)) and !USOCR; FPRS; ! ! ! 
! ! !@ad<= "20050805" ! EPO; JPO; ! ! ! 
! ! ! !DERWENT; ! ! ! 
I I i IIBM_TDB I i I 

!L30 !48 !(257/296,295,310,324,410,411.ccls.) and !US-PGPUB; !OR !ON !2009/04/26 
! ! !(((high adj dielectric adj constant) or !USPAT; ! ! !22:21 
! ! !(ferroelectric)) adj (gate or electrode) adj !USOCR; FPRS; ! ! ! 
! ! !(dielectric or oxide or insulat$4)) and !EPO; JPO; ! ! ! 
! ! !@ad<="20050805" !DERWENT; ! ! ! 
I I I IIBM_TDB I I I 

file:///CI/Documents%20and%20Settings/cluu/My%20Docu ... 260/EASTSearchHistory.11491260_Accessible Version.htm (3 of 11 )4/26/09 10:55:28 PM 

Page 170 of 192 UMC 1002
UMC v. AICP



EAST Search History 

!L31 !756 !(257/296,295,310,324,410,411.ccls.) and iuS-PGPUB; !OR !ON !2009/04/26 
I I !(((gate or electrode) adj (dielectric or oxide !USPAT; I I 122:23 
I I ior insulat$4)) with ( (high adj dielectric adj !USOCR; FPRS; I I I 
! ! !constant) or (ferroelectric))) and !EPO; JPO; ! ! ! 
I I i©ad<="20050805" !DERWENT; I I I 
i i I ilBM_TDB i I i 

IL32 1182 I(257/296,295,310,324,410,411.ccls.) and !US-PGPUB; !OR ION !2009/04/26 
! ! !(((gate or electrode) adj (dielectric or oxide !USPAT; ! ! !22:23 
I I !or insulat$4)) near ( (high adj dielectric adj !USOCR; FPRS; I I I 
! ! !constant) or (ferroelectric))) and !EPO; JPO; ! ! ! 
I I i©ad<="20050805" !DERWENT; I I I 
i i I ilBM_TDB i I I 

IL33 !995 I(257/296,295,310,324,410,411.ccls.) and !US-PGPUB; !OR ION !2009/04/26 
! ! !(((gate or electrode) adj (dielectric or oxide !USPAT; ! ! !22:23 
I I lor insulat$4)) same ( (high adj dielectric adj !USOCR; FPRS; I I I 
I I !constant) or (ferroelectric))) and IEPO; JPO; I I I 
! ! !@ad<="20050805" !DERWENT; ! ! ! 
i I i IIBM_TDB I i I 

!S2 !1 111/491260 IUS-PGPUB; !OR ION !2008/08/27 
i i i iUSPAT- i i !07-33 
I I I lusocR; FPRS; I I I • 

II I I I[~~ I I I 
!S3 !2578 !(257/295).ca..S. iuS-PGPUB; !OR !OFF !2008/08/27 
i i i iusPAT- i i !07-35 

I I I l~~~~PRS; I I I • 
I I I !DERWENT· I I I 
I I I l1BM_TDB, I I I 
!S4 !1390 !(257/310).ca..S. !US-PGPUB; !OR !OFF !2008/08/27 

II I I l~~RS I I 1°735 

I I I l~BE:1~~T; I I I 
!S5 !3 !09/916509 !US-PGPUB; !OR !ON !2008/09/01 
I I I iusPAT; I I 113:58 
! ! ! !usocR· FPRS· ! ! ! 
I I I I EPO; JPO; ' I I I 
! ! ! !DERWENT; ! ! ! 
i i I ilBM_TDB I I i 

IS6 !4123 I(257/296,295,310.ccls.) and (gate or !US-PGPUB; !OR ION !2008/09/24 
! ! !electrode) and ( (gate or electrode) adj !USPAT; ! ! !23: 19 
I I l(insulat$4 or dielectric or oxide)) lusocR; FPRS; I I I 
I I I I EPO; JPO; I I I 

I I I l~sE:1~~T; I I I 
!S7 !491 1(257/296,295,31 0.ccls.) and (gate or !US-PGPUB; !OR ION !2008/09/24 
I I !electrode) near ((gate or electrode) adj !USPAT; I I 123:20 
! ! !(insulat$4 or dielectric or oxide)) !USOCR; FPRS; ! ! ! 
i i i iEPO· JPO· i i i 

I I I I~BE:j~~T; I I I 
!S8 !491 !(257/296,295,31 0.ccls.) and ( (gate or !US-PGPUB; !OR !ON !2008/09/24 
I I !electrode) near ( (gate or electrode) adj !USPAT; I I 123:20 
I I l(insulat$4 or dielectric or oxide))) !USOCR; FPRS; I I I 
i i i iEPO· JPO· i i i 
I I I !DERWENT· I I I 
I I I l1BM_TDB, I I I 
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!S9 !371 !(257/296,295,310.ccls.) and ((gate or !US-PGPUB; !OR !ON !2008/09/24 
! ! !electrode) adj ( (gate or electrode) adj !USPAT; ! ! !23:20 
! ! !(insulat$4 or dielectric or oxide))) !USOCR; FPRS; ! ! ! 
! ! ! ! EPO; JPO; ! ! ! 

I I I l~s~1~~T; I I I 
!s10 !48 !(257/296,295,310.ccls.) and (gate or !US-PGPUB; !OR !ON !2008/09/24 
! ! !electrode) and (((gate or electrode) adj !USPAT; ! ! !23:21 
! ! !(insulat$4 or dielectric or oxide)) near (high !USOCR; FPRS; ! ! ! 
! ! !adj dielectric adj constant)) !EPO; JPO; ! ! ! 
! ! ! !DERWENT; ! ! ! 
! ! ! !IBM_TDB ! ! ! 

!S11 !26 !(257/296,295,31 0.ccls.) and (gate or !US-PGPUB; !OR !ON !2008/09/24 
! ! !electrode) and (((gate or electrode) adj !USPAT; ! ! !23:21 
! ! !(insulat$4 or dielectric or oxide)) adj (high !USOCR; FPRS; ! ! ! 
! ! !adj dielectric adj constant)) !EPO; JPO; ! ! ! 

I I I l~BE:1~~T; I I I 
!S12 !12 !(257/296,295,310.ccls.) and (gate or !US-PGPUB; !OR !ON !2008/09/24 
! ! !electrode) and (((gate or electrode) adj !USPAT; ! ! !23:22 
! ! !(insulat$4 or dielectric or oxide)) adj (high !USOCR; FPRS; ! ! ! 
! ! !adj dielectric adj constant)) and overlap$4 !EPO; JPO; ! ! ! 

I I I l~BE:1~~T; I I I 
!S13 !17 !(257/296,295,310.ccls.) and (gate or !US-PGPUB; !OR !ON !2008/09/24 
! ! !electrode) and (((gate or electrode) adj !USPAT; ! ! !23:22 
! ! !(insulat$4 or dielectric or oxide)) near (high !USOCR; FPRS; ! ! ! 
! ! !adj dielectric adj constant)) and overlap$4 !EPO; JPO; ! ! ! 

I I I 1~BE:1~~T; I I I 
!S16 !5 !"6992358" !US-PGPUB; !OR !ON !2008/09/24 
! ! ! !usPAT; ! ! !23:24 

I I I l~~~gPRS; I I I 
! ! ! !DERWENT; ! ! ! 
! ! i ilBM_TDB ! i ! 

!s11 !18 !(''20030209761" I "20040150520" I !US-PGPUB; !OR !ON !2008/11/03 
! ! !"20040178451" I "20050040464" I !USPAT; USOCR ! ! !19:45 
! ! !"20050051843" I "20050110085" I ! ! ! ! 
! ! !"4979014" I "6437404" I "6538916" I ! ! ! ! 
! ! !"6580132" I "6639246" I "6646307" I ! ! ! ! 
! ! !"6687152" I "6724046" I "6740938" I ! ! ! ! 
i i !"6744390" I "6800513" I "6822071").PN. i ! ! i 

!S18 !49 !(257/296,295,31 0.ccls.) and (gate or !US-PGPUB; !OR !ON !2008/11/03 
! ! !electrode) and (((gate or electrode) adj !USPAT; ! ! !20:28 
! ! !(insulat$4 or dielectric or oxide)) same (high !USOCR; FPRS; ! ! ! 
! ! !adj dielectric adj constant)) and overlap$4 !EPO; JPO; ! ! ! 
! ! ! !DERWENT; ! ! ! 
! ! i ilBM_TDB ! i ! 

!S19 !78 !gate near (fully adj silicide) !US-PGPUB; !OR !ON !2008/11/07 
i i i iUSPAT- i i !23-04 
i i i iusocR; FPRS; i i i • 

! ! ! !EPO; JPO; ! ! ! 

I I I l~sE:1~~T; I I I 
• '''''''''''''''" ,,,,,,,,,,,,,,,,,;:'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"I ''''''''''''''''''''''''''''''''' ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;: ''''''''''''''''" ''''''''''''''''''''''''''''''''''''" 

!S20 !15 !gate near (fully adj silicide) !USPAT !OR !ON !2008/11/07 
i ! ! i ! ! i23:04 
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!821 !5 !"6992358" iuS-PGPUB; !OR !ON !2008/11/07 
i i i iusPAT- i i !23·01 

I I I l~~~~PRS; I I I • 
I I I loERWENT· I I I I I I l1BM_TDB, I I I 
!822 !18 !("20030209761" I "20040150520" I !US-PGPUB; !OR !ON !2008/11/07 
I I 1"20040118451" 1 "20050040454" 1 lusPAT; usocR I I 123:09 
I I 1"20050051843" I "20050110085" I I I I I 
! ! !"4979014" I "6437404" I "6538916" I ! ! ! ! 
I I 1"6580132" I "6639246" I "6646307" I I I I I 
I I 1"6687152" I "6724046" I "6740938" I I I I I 
! ! !"6744390" I "6800513" I "6822071 "). PN. ! ! ! ! 

: ) ~ • ' 1 • ' 

. !824 ....... !2·5 ........... ! (" 4403396" .. I .. " 4689869". I .. " 5034 791 " .. I ................ i"Cis .. PGPUB; ................................................................... !2.oosi1·1"7o7 .......... .. 
1"5053849" I "5286665" I "5405787" I !23: 18 
!"5545578" I "5547883" I "5751048" I 
1"5866473" I "5895273" I "5960270" I 
1"5963789" I "6011290" I "6017826" I 
!"6037630" I "6060733" I "6110785" I 
1"6204133" I "6303479" I "6326250" I 
1"6352885" I "6383937" I "6399469" I 
1"6417084"). PN. 

1825 120 IC'5751048").URPN. IusPAT loR ION 12008111101 
i i i i i i i23"40 ) : ; ; : ; ~ . 
!827 1,,839 !gate and ((gate adj (oxide or insulat$4 or !US-PGPUB; !OR !ON 1,2

23
0?.

4
8
3
/11/07 I !dielectric)) with (notch$4 or undercut$4)) iusPAT; USOCR I I , 

1828 1112 !gate and ( (gate adj ( oxide or insulat$4 or !US-PGPUB; !OR ION 12008/ 11 /07 
! ! !dielectric)) near (notch$4 or undercut$4)) !USPAT; USOCR ! ! !23:43 
' ~ . ' ~ . ' 

!829 !18 !gate and ((gate adj (oxide or insulat$4 or iuS-PGPUB; !OR !ON !2008/11/07 
I I !dielectric)) adj (notch$4 or undercut$4)) !USPAT; USOCR I I 123:43 

!S3o !("20020036328" 1 "20020111113" 1 iu&PGPUB; • • !2008111109 
!"20030209761" I "20040031979" I !USPAT; USOCR !18·32 
1"20040099885" I "20040145000" I I 
1"20040150520" I "20040178451" I I 
!"20050011305" I "20050035417" I ! 
1"20050040464" I "20050051843" I I 
1"20050110085" I "20050167766" I I 
!"20050205944" I "20050212055" I ! 
1"20050224800" I "20050285189" I I 
1"20060071285" I "20060273409" I I 
!"4907041" I "4979014" I "5399896" I ! 
1"5985724" I "6413802" I "6437404" I I 
1"6534787" I "6538916" I "6580132" I I 
!"6613624" I "6639246" I "6646307" I ! 
1"6687152" I "6706571" I "6724046" I I 
1"6740914" I "6740938" I "6744103" I I 
!"6744390" I "6800513" I "6800885" I ! 
1"6822071" I "6967379" I "6992358" I I 
1"7112478"). PN. OR ("6992358" I "7176537" I 
II "7348642").URPN. I 

!S31 !36 !(257/296,295,31 0.ccls.) and (gate or iuS-PGPUB; !OR !ON !2008/11/09 
I I !electrode) and ( ( (gate or electrode) adj !USPAT; I I 119: 15 
I I l(insulat$4 or dielectric or oxide)) with (high !USOCR; FPRS; I I I 
! ! !adj dielectric adj constant)) and overlap$4 !EPO; JPO; ! ! ! 

I I I I~BE:1~~T; I I I 
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!S32 !165 !(257/296,295,31 0.ccls.) and (gate or !US-PGPUB; !OR !ON !2008/11/09 
! ! !electrode) and (((gate or electrode) adj !USPAT; ! ! !19:33 
! ! !(insulat$4 or dielectric or oxide)) and (high !USOCR; FPRS; ! ! ! 
! ! !adj dielectric adj constant)) and overlap$4 !EPO; JPO; ! ! ! 

I I I l~s~1~~T; I I I 

!S33 !3 !(''5384729" I "5708284" I "6107656").PN. !US-PGPUB; !OR !ON !2008/11/09 
! ! ! !USPAT; USOCR ! ! !21: 13 

jS34 j2 (6614066").URPN. lusPAT joR joN 1~~~
1
8~11109 

!S35 !4908 !gate with ((spacers or sidewalls) with (notch !US-PGPUB; !OR !ON !2008/11/09 
! ! !or under$4)) !USPAT; ! ! !21 :20 

I I I l~~~gPRS; I I I 
! ! I !~sE:1~~T; ! I ! 

!S37 !7 !gate adj ((spacers or sidewalls) with (notch !US-PGPUB; !OR !ON !2008/11/09 
! ! !or under$4)) !USPAT; ! ! !21 :20 
! ! ! !USOCR; FPRS; ! ! ! 

II I I I[~~ I I I 
!S38 !127 !gate near ((spacers or sidewalls) near !US-PGPUB; !OR !ON !2008/11/09 
! ! !(notch or under$4)) !USPAT; ! ! !21 :23 

I I I l~~~~PRS; I I I 
! ! ! !oERWENT· ! ! ! 
I I I l1BM_TDB, I I I 
!S39 !11 !(gatenear((spacersorsidewalls)near !US-PGPUB; !OR !ON !2008/11/09 
! ! !(notch or under$4))) and (high adj dielectric !USPAT; ! ! !21 :24 
! ! !adj constant) !USOCR; FPRS; ! ! ! 
! ! ! ! EPO; JPO; ! ! ! 

I I ! l~BE:1~~T; I ! I 
!S44 !o !"257"/$.ccls. and (gate with (porous adj !US-PGPUB; !OR !ON !2008/11/09 
! ! !silicon)) and (spacer with conductive) !USPAT; USOCR ! ! !22:26 

: ' ' . ' ~ . ' 

!S45 1,,5 !"257"/$.ccls. and (gate with (porous adj !US-PGPUB; !OR l,,ON !2008/11/09 I !silicon)) and (spacers same conductive) iUSPAT; USOCR I . !22:26 

1S46 12 ('6642071 ") or ("6929992")).PN. IUSPAT IOR IOFF l~~~i~11/09 

!S47 !6 !(257/296,295,310.ccls.) and (((high adj !US-PGPUB; !OR !ON !2009/04/21 
! ! !dielectric adj constant) or (ferroelectric)) adj !USPAT; ! ! !20:04 
! ! !gate adj (layer or film)) and (gate or !USOCR; FPRS; ! ! ! 
! ! !electrode) !EPO; JPO; ! ! ! 

I I I 1~BE:1~~T; I I I 

!S48 !21 !(''257"/$.ccls.) and (((high adj dielectric adj !US-PGPUB; !OR !ON !2009/04/21 
! ! !constant) or (ferroelectric)) adj gate adj !USPAT; ! ! !20:05 
! ! !(layer or film)) and (gate or electrode) !USOCR; FPRS; ! ! ! 
! ! ! ! EPO; JPO; ! ! ! 
! ! ! !DERWENT; ! ! ! 
i I i ilBM_TDB I i i 

!S49 !15 !("438"/$.ccls.) and (((high adj dielectric adj !US-PGPUB; !OR !ON !2009/04/21 
! ! !constant) or (ferroelectric)) adj gate adj !USPAT; ! ! !20:05 
! ! !(layer or film)) and (gate or electrode) !USOCR; FPRS; ! ! ! 

I I I I EPO; JPO; I I I 
! ! I !~sE:1~~T; ! I ! 
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!S51 !51 !(semiconductor) and (((high adj dielectric !US-PGPUB; !OR !ON !2009/04/21 
! ! !adj constant) or (ferroelectric)) adj gate adj !USPAT; ! ! !20: 05 
! ! !(layer or film)) and (gate or electrode) and !USOCR; FPRS; ! ! ! 
! ! !@ad<="20060724" !EPO; JPO; ! ! ! 
! ! ! !DERWENT; ! ! ! 
i I i ilBM_TDB I i i 

!S52 !15 !("438"/$.ccls.) and (((high adj dielectric adj !US-PGPUB; !OR !ON !2009/04/21 
! ! !constant) or (ferroelectric)) adj gate adj !USPAT; ! ! !20: 06 
! ! !(layer or film)) and (gate or electrode) and !USOCR; FPRS; ! ! ! 
! ! !@ad<="20060724" !EPO; JPO; ! ! ! 

I I I l~s~1~~T; I I I 
!S53 !21 !("257"/$.ccls.) and (((high adj dielectric adj !US-PGPUB; !OR !ON !2009/04/21 
! ! !constant) or (ferroelectric)) adj gate adj !USPAT; ! ! !20: 06 
! ! !(layer or film)) and (gate or electrode) and !USOCR; FPRS; ! ! ! 
! ! !@ad<="20060724" !EPO· JPO· ! ! ! 

I I I l~BE:j~~T; I I I 
!S54 !378 !gate near ((spacers or sidewalls) with !US-PGPUB; !OR !ON !2009/04/21 
! ! !(notch or under$4)) !USPAT; ! ! !20:33 

I I I l~~~~PRS; I I I 
! ! ! !DERWENT· ! ! ! 
I I I l1BM_TDB, I I I 
!S55 !299 !(gate near ( (spacers or sidewalls) with !US-PGPUB; !OR !ON !2009/04/21 
! ! !(notch or under$4))) and !USPAT; ! ! !20:36 
! ! !@ad<= "20060724" !USOCR; FPRS; ! ! ! 
I I I I EPO; JPO; I I I 
I I I l~BE:1~~T; I I I 
!S56 !45 !((257/296,295,310.ccls.) and (gate or !US-PGPUB; !OR !ON !2009/04/21 
! ! !electrode) and (((gate or electrode) adj !USPAT; ! ! !20:41 
! ! !(insulat$4 or dielectric or oxide)) near (high !USOCR; FPRS; ! ! ! 
! ! !adj dielectric adj constant)))and !EPO; JPO; ! ! ! 
! ! !@ad<="20060724" !DERWENT; ! ! ! 
i I i ilBM_TDB I i i 

!S57 !578 !(("257"/$.ccls.) and (gate or electrode) and !US-PGPUB; !OR !ON !2009/04/21 
! ! !(((gate or electrode) adj (insulat$4 or !USPAT; ! ! !20:41 
! ! !dielectric or oxide)) near (high adj dielectric !usocR; FPRS; ! ! ! 
! ! !adj constant)))and@ad<="20060724" !EPO; JPO; ! ! ! 

I I I ,~BE:1~~T; I I I 
!S58 !365 !(("438"/$.ccls.) and (gate or electrode) and !US-PGPUB; !OR !ON !2009/04/21 
! ! !(((gate or electrode) adj (insulat$4 or !USPAT; ! ! !20:41 
! ! !dielectric or oxide)) near (high adj dielectric !USOCR; FPRS; ! ! ! 
! ! !adj constant)))and@ad<="20060724" !EPO; JPO; ! ! ! 

I I I ,~BE:1~~T; I I I 
!S59 !365 !(("438"/$.ccls.) and (gate or electrode) and !uS-PGPUB; !OR !ON !2009/04/21 
! ! !(((gate or electrode) adj (insulat$4 or !USPAT; ! ! !20:41 
! ! !dielectric or oxide)) near (high adj dielectric !USOCR; FPRS; ! ! ! 
! ! !adj constant))) and@ad<="20060724" !EPO; JPO; ! ! ! 

I I I 1~BE:1~~T; I I I 
!S60 !1642 !(("438"/$.ccls.) and (gate or electrode) and !US-PGPUB; !OR !ON !2009/04/21 
! ! !(((gate or electrode) adj (insulat$4 or !USPAT; ! ! !20:42 
! ! !dielectric or oxide)) with (high adj dielectric !USOCR; FPRS; ! ! ! 
! ! !adj constant))) and@ad<="20060724" !EPO; JPO; ! ! ! 

I I I 1~BE:1~~T; I I I 
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!S61 !2491 !(("257"/$.ccls.) and (gate or electrode) and iuS-PGPUB; !OR !ON !2009/04/21 
I I !(((gate or electrode) adj (insulat$4 or !USPAT; I I 120:42 
I I !dielectric or oxide)) with (high adj dielectric !USOCR; FPRS; I I I 
! ! !adj constant))) and @ad<="20060724" !EPO; JPO; ! ! ! 

I I I l~s~1~~T; I I I 
!S62 1255 I(("257"/$.ccls.) and (gate or electrode) and !US-PGPUB; !OR ION 12009/04/21 
! ! !(((gate or electrode) adj (insulat$4 or !USPAT; ! ! !20:42 
I I !dielectric or oxide)) adj (high adj dielectric !USOCR; FPRS; I I I 
I I !adj constant))) and@ad<="20060724" IEPO; JPO; I I I 
! ! ! !DERWENT; ! ! ! 
i I i ilBM_TDB I i i 

!S63 !192 I(("438"/$.ccls.) and (gate or electrode) and !US-PGPUB; !OR ION !2009/04/21 
! ! !(((gate or electrode) adj (insulat$4 or !USPAT; ! ! !20:42 
I I !dielectric or oxide)) adj (high adj dielectric !USOCR; FPRS; I I I 
I I !adj constant))) and@ad<="20060724" IEPO; JPO; I I I 

I I I l~BE:1~~T; I I I 
!S64 !306 !((semiconductor) and (gate or electrode) !US-PGPUB; !OR ION !2009/04/21 
I I land (((gate or electrode) adj (insulat$4 or !USPAT; I I 120:43 
! ! !dielectric or oxide)) adj (high adj dielectric !USOCR; FPRS; ! ! ! 
I I !adj constant))) and@ad<="20060724" IEPO; JPO; I I I 

I I I l~BE:1~~T; I I I 
!S65 !55 !(semiconductor) and (((high adj dielectric iuS-PGPUB; !OR !ON !2009/04/22 
I I !adj constant) or (ferroelectric)) adj gate adj !USPAT; I I lo7:38 
I I !(layer or film)) and (gate or electrode) !USOCR; FPRS; I I I 
i i i i EPO· JPO· i i i 

I I I !DERWENT· I I I 
I I I l1BM_TDB, I I I 
!S66 !3 !(("20070228442") or ("20040171280") or !US-PGPUB; !OR !OFF !2009/04/22 
I I !("20030201097")).PN. lusPAT I I 114:44 

!S67 !1470 ihirase.inv. !US-PGPUB; !OR ioN !2009/04/22 
i i i iUSPAT- i i i14"46 
I I I lusocR; FPRS; I I I • 

II I I I[~~ I I I 
!S68 !70 !S67 and junji iuS-PGPUB; !OR !ON !2009/04/22 
i i i iusPAT- i i !14"47 
I I I lusocR· FPRS· I I I • 
! ! ! ! EPO· JPO- , ! ! ! 
I I I !DERWENT· I I I 
I I I l1BM_TDB, I I I 
!S69 !o !S68 and (gate or electrode) and (((gate or !US-PGPUB; !OR !ON !2009/04/22 
I I !electrode) adj (insulat$4 or dielectric or !USPAT; I I 114:47 
I I !oxide)) adj (high adj dielectric adj !USOCR; FPRS; I I I 
! ! !constant)) !EPO; JPO; ! ! ! 

I I I I~BE:1~~T; I I I 
IS70 lo !S68 and (((high adj dielectric adj constant) !US-PGPUB; !OR ION !2009/04/22 
! ! !or (ferroelectric)) adj gate adj (layer or !USPAT; ! ! !14:48 
I I !film)) and (gate or electrode) !USOCR; FPRS; I I I 
I I I IEPO; JPO; I I I 
! ! ! !DERWENT; ! ! ! 
i I i ilBM_TDB I i i 
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!S71 !213 !sebe.inv. !US-PGPUB; !OR !ON !2009/04/22 
! ! ! !usPAT; ! ! l14:48 

I I I l~~~gPRS; I I I 
I I I l~s~1~~T; I I I 
!S72 !13 !S71 and akio !US-PGPUB; !OR !ON !2009/04/22 
! ! ! !usPAT; ! ! l14:48 

I I I l~~~gPRS; I I I 
! ! ! !DERWENT; ! ! ! 
! ! ! !IBM_TDB ! ! ! 

!S73 !0 !S72 and (((high adj dielectric adj constant) !US-PGPUB; !OR !ON !2009/04/22 
! ! !or (ferroelectric)) adj gate adj (layer or !USPAT; ! ! !14:48 
! ! !film)) and (gate or electrode) !USOCR; FPRS; ! ! ! 

II I I I[~~ I I I 
!S74 !17541 !kotani.inv. !US-PGPUB; !OR !ON !2009/04/22 
i i i iusPAT- i i !14"48 

I I I 1~~1~PRS; I I I • 
! ! ! !DERWENT· ! ! ! 
I I I l1BM_TDB, I I I 
!S75 !207 !S74 and naoki !US-PGPUB; !OR !ON !2009/04/22 
i i i iusPAT- i i !14-49 

I I I 1~~1gPRS; I I I • 

I I I l~BE:1~~T; I I I 
!S76 !o !S75 and (((high adj dielectric adj constant) !US-PGPUB; !OR !ON !2009/04/22 
! ! !or (ferroelectric)) adj gate adj (layer or !USPAT; ! ! !14:49 
! ! !film)) and (gate or electrode) !USOCR; FPRS; ! ! ! 
! ! ! ! EPO; JPO; ! ! ! 
! ! ! !DERWENT; ! ! ! 
! ! i ilBM_TDB ! i ! 

!S77 !0 !okazaki and gen and (((high adj dielectric !US-PGPUB; !OR !ON !2009/04/22 
! ! !adj constant) or (ferroelectric)) adj gate adj !USPAT; ! ! !14:49 
! ! !(layer or film)) and (gate or electrode) !USOCR; FPRS; ! ! ! 
! ! ! ! EPO; JPO; ! ! ! 
I I I l~sE:1~~T; I I I 
!S78 !0 !aida and kazuhiko and (((high adj dielectric !US-PGPUB; !OR !ON !2009/04/22 
! ! !adj constant) or (ferroelectric)) adj gate adj !USPAT; ! ! !14:50 
! ! !(layer or film)) and (gate or electrode) !USOCR; FPRS; ! ! ! 

II I I I[~~ I I I 
!S79 !o !takeoka and shinji and (((high adj dielectric !US-PGPUB; !OR !ON !2009/04/22 
! ! !adj constant) or (ferroelectric)) adj gate adj !USPAT; ! ! !14:50 
! ! !(layer or film)) and (gate or electrode) !USOCR; FPRS; ! ! ! 
i i i iEPO· JPO· i i i 
! ! ! !DERWENT· ! ! ! 
I I I i1BM_TDB, I I I 
!sso !32 !(((semiconductor) and (gate or electrode) !US-PGPUB; !OR !ON !2009/04/22 
! ! !and (((gate or electrode) adj (insulat$4 or !USPAT; ! ! !14:51 
! ! !dielectric or oxide)) adj (high adj dielectric !USOCR; FPRS; ! ! ! 
! ! !adj constant)))).clm. !EPO; JPO; ! ! ! 

I I I 1~BE:1~~T; I I I 
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!S81 !19 !(((semiconductor) and (gate or electrode) iuS-PGPUB !OR !ON !2009/04/22 
I I land (((gate or electrode) adj (insulat$4 or I I I 114:51 
I I !dielectric or oxide)) adj (high adj dielectric I I I I 
I I !adj constant)))).clm. I I I I 
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verpayment, _to Deposit Account Number (enclose an extra copy of this form). 

0 a. Applicant claims SMALL ENTITY status. See 3 7 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 3 7 CFR I .27(g)(2). 

q • d ill not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
s tent and Trademark Office. • • 

This collection of information is re ired y 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is g ve d by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed applicall n rm to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this form and/or suggestions for re ucing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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PART B - FEE(S) TRANSMITTAL 

Complet~ l!';io sen~ this form, together ·with applicable fee(s), to: M1!i} Mail Stop ISSUE FEE · 
Commissioner for Patents 
P.O. Box 1450 

. ... 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

rNSTRUCTIONS: This fonn should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) .indicating a separate "FEE ADDRESS" for 
maintenance fee. notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A cert1f1cate of matlmg can only be used for domesttc matltngs of the 
Fee(s) Transmittal. This certificate cannot be used for anx other accompanying 
papers. Each additional paper, such as an assignment or fonnal drawing, must 
have its own certificate of mailing or transmission. 

20277 7590 06/02/2009 
Certificate of Mailing or Transmission 

l,ifA 
~ 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, N.W. 
WASHINGTON, DC 20005-3096 

Customer No.: 53080 
J\)l \ n 1~~~ J 
~&~~ 

I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal S'ervice with sufficient postage for first class mail in an enveloP.e 
addressed to the Mail Stop ISSUE FEF address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on th.e date indicated befow. 

(Depositor's name) 

(Signature) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

I 1/491,260 07/24/2006 Junji Hirase 071971-0620 4092 

TITLE OF rNVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $15IO 

EXAMINER ARTUNIT 

LUU, CHUONG A 2892 

I. Change of correspondence address or indication of"Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence· 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICA TJON FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S} DUE DATE DUE 

$300 $0 $1810 09/02/2009 
) 

CLASS-SUBCLASS 

438-197000 

2. For printing on the patent front page, list McDERMOTT WILL & 
(I) the names ofup to 3 registered patent attorneys YMl<'KY LLD 
or agents OR, alternatively, .i.;;u..w ... 

(2) the name of a single finn (having as a member a 2 ___________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. ------------

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRrNTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 3 7 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. · . 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

PANASONIC CORPORATION Osaka JAPAN 

Please·check the appropriate assignee category or categories (will not be printed on the patent): 0 Individual fil Corporation or other private group e~tity O Government 

4a. The following fee(s) are submitted: 

~ Issue Fee 
~ Publica~ion Fee (No small entity discount permitted) 

Ga Advance Order- # of Copies Four ( 4) 

5. Change In Entity Status (from status indicated above) 

4b. Payment ofFee(s): (Please first reapply any previously paid Issue fee shown above) 
0 A check is enclosed. 

0 ayment by credit card. Fonn PTO-2038 is attached. 
The Director is hereby authorized to charge the requi fe~s), any deficiency, ·or credit any 

verpayment, ,to Deposit Account Number r (enclose an extra. copy of this form). 

0 a. Applicant claims SMALL ENTITY·status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l .27(g)(2). 

q ill not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
tent and Trademark Office. • • • 

Date ___ J_u_l_y_l_5_,_2_0_0_9 _____ _ 

Registration No. ______ 3_6_,_1_3_9 ____ _ 

This collection of infonnation is ired y 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentialit)' is g ve by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed applicall n nn to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to .complete 
this fonn and/or suggestions for cing this burden, should be sent to the Chief lnfonnation Officer, U.S. Patent and Trademark Office, U.S. Depllrtment of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 14S0, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STATES PATENT AND ThADEMARK 0FFIGE 

Bib Data Sheet 

FILING OR 371(c) 

SERIAL NUMBER DATE CLASS 
11/491,260 07/24/2006 438 

RULE 

APPLICANTS 
Junji Hirase, Osaka, JAPAN; 
Akio Sebe, Osaka, JAPAN; 
Naoki Kotani, Hyogo, JAPAN; 
Gen Okazaki, Hyogo, JAPAN; 
Kazuhiko Aida, Chiba, JAPAN; 
Shinji Takeoka, Osaka, JAPAN; 

1tt CONTINUING DATA ................................. 

1:11w FOREIGN APPLICATIONS ............................ 

JAPAN 2005-227457 08/05/2005 

IF REQUIRED, FOREIGN FILING LICENSE GRANTED 
""* 08/08/2006 

Foreign Priority claimed □ yes □ no 

~5 USC 119 (a-d) conditions □ yes □ no □ Met after 
STATE OR 

!met Allowance 
COUNTRY 

!Verified and JAPAN 
Acknowledged Examiner's Signature Initials 

ADDRESS 
53080 

rr1TLE 

Page 1 of 1 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
A&ln#.COMMISSIONER FOR PATENTS 

P.O. Box 14l0 
Almmdr:ia. Vi:(Jiima m 1 :,..1 oo 
....... mpm.gov 

CONFIRMATION NO. 4092 

ATTORNEY GROUP ART UNIT DOCKET NO. 
2892 

071971-0620 

SHEETS TOTAL INDEPENDENl 
DRAWING CLAIMS CLAIMS 

11 20 2 

!SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

I □ All Fees I 
I □ 1.16 Fees (Filing) I 

FILING FEE FEES: Authority has been given in Paper □ 1.17 Fees ( Processing Ext. of 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT time) 

1300 No. for following: I □ 1.18 Fees (Issue) I 
I □ Other I 
I □ Credit I 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

11/491,260 08/25/2009 

53080 7590 08/05/2009 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, NW 
WASHINGTON, DC 20005-3096 

PATENT NO. 

7579227 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

071971-0620 4092 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 214 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Customer Service Center of the Office of Patent Publication at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Junji Hirase, Osaka, JAPAN; 
Akio Sebe, Osaka, JAPAN; 
Naoki Kotani, Hyogo, JAPAN; 
Gen Okazaki, Hyogo, JAPAN; 
Kazuhiko Aida, Chiba, JAPAN; 
Shinji Takeoka, Osaka, JAPAN; 

IR103 (Rev. 11/05) 
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Doc Code: PET.PTA.RCAL 
Document Description: Request for Recalculation in view of Wyeth PTO/SB/131 (01-10) 

Approved for use through 02/28/2011. 0MB 0651-0020 
U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

REQUEST FOR RECALCULATION OF PATENT TERM ADJUSTMENT 
IN VIEW OF WYETH" 

~~~~=~: Docket 071971-0620 / P42042-01 Patent Number: 7 579 227 
' ' 

Filing Date 
(or 371 (b) or (f) Date): 7/24/2006 Issue Date: 8125/2009 

First Named J .. H. 
Inventor: UnJI lrase 

Tille: Semiconductor device and method for fabricating the same 

PATENTEE HEREBY REQUESTS RECALCULATION OF THE PATENT TERM ADJUSTMENT (PTA) 
UNDER 35 USC 154(b) INDICATED ON THE ABOVE-IDENTIFIED PATENT. THE PATENTEE'S 
SOLE BASIS FOR REQUESTING THE RECALCULATION IS THE USPTO'S PRE-WYETH 
INTERPRETATION OF 35 U.S.C. 154(b)(2)(A). 

Note: This form is only for requesting a recalculation of PTA for patents issued before 
March 2, 2010, if the sole basis for requesting the recalculation is the USPTO's pre-Wyeth 
interpretation of 35 U.S.C. 154(b)(2)(A). See Instruction Sheet on page 2 for more 
information. 

Patentees are reminded that to preserve the right to review in the United States District Court 
for the District of Columbia of the USPTO's patent term adjustment determination, a patentee 
must ensure that he or she also takes the steps required under 35 U.S.C. 154(b)(3) and (b)(4) 
and 37 CFR 1. 705 in a timely manner. 

*Wyeth v. Kappas, No. 2009-1120 (Fed. Cir., Jan. 7, 2010). 

Si nature 

Name 
Printrr ed 

Date 

Re istration Number 3 (, / 3 ', 

Note: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with 37 
CFR 1.33 and 11.18. Please see 37 CFR 1.4(d) for the form of the signature. If necessary, submit multiple forms for more than one signature, 
see below*. 

D *Total of ___ forms are submitted. 

The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 
35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 hours to complete, including gathering, preparing, and submitting the completed 
application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 7060230 

Application Number: 11491260 

International Application Number: 

Confirmation Number: 4092 

Title of Invention: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 

First Named Inventor/Applicant Name: Junji Hirase 

Customer Number: 53080 

Filer: Michael E. Fogarty/3328/Matilda Mason 

Filer Authorized By: Michael E. Fogarty 

Attorney Docket Number: 071971-0620 

Receipt Date: 22-FEB-2010 

Filing Date: 24-JUL-2006 

Time Stamp: 16:46:49 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

59423 

1 
Request for PTA recalculation in view of 

071971-0620Request.pdf no 1 
Wyeth 

2cbd309577f21 ceca89c2301723f1 2dca3d5 
7e35 

Warnings: 

Information: 
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Total Files Size (in bytes) 59423 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, NW 
WASHINGTON, DC 20005-3096 

Applicant 
Patent Number 
Issue Date 
Appliction No 
Filed 

Junji Hirase 
7579227 
08/25/2009 
11/491,260 
07/24/2006 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

Mail Date: 04/21/2010 

DECISION ON REQUEST FOR 
RECALCULATION of PATENT 
TERM ADJUSTMENT IN VIEW 
OF WYETH AND NOTICE OF INTENT TO 
ISSUE CERTIFICATE OF CORRECTION 

The Request for Recalculation is GRANTED to the extent indicated. 

The patent term adjustment has been determined to be 246 days. The USPTO will sua 
sponte issue a certificate of correction reflecting the amount of PTA days 
determined by the recalculation. 

Prior to the issuance of the certificate of correction, the USPTO will afford 
patentee an opportunity to be heard and request reconsideration. Accordingly, 
patentee has one month or thirty (30) days, whichever is longer, to file a 
request for reconsideration of this patent term adjustment calculation. See 35 
U.S.C. 154 (b) (3) (B) (ii) and 37 CFR 1.322 (a) (4). No extensions of time will be 
granted under 37 CFR 1.136. 

Patentee should use document code PET. OP if electronically filing a request for 
reconsideration of this patent term adjustment calculation. The patentee must 
also include the information required by 37 CFR 1. 705 (b) (2) and the fee required 
by 37 CFR 1.18(e). If patentee does not file a timely request for reconsideration 
of this patent term adjustment calculation including the information required by 
37 CFR 1.705(b) (2) and the fee required by 37 CFR 1.18(e), the USPTO will issue a 
certificate of correction reflecting the PTA determination noted above. 

Patentee should be aware that in order to preserve the right to review in the 
United States District Court for the District of Columbia of the US PTO patent 
term adjustment determination, patentee must ensure that he or she also take the 
steps required under 35 U.S.C. 154 (b) (4) (A) in a timely manner. Nothing in the 
request for recalculation should be construed as providing an alternative time 
frame for commencing a civil action under 35 U.S.C. 154 (b) (4) (A). 

should be directed ts ~h~ 0ffice 

PTOL-549G (04/10) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 7,579,227 B2 Page 1 of 1 
APPLICATION NO. : 11/491260 
DATED : August 25, 2009 
INVENTOR(S) : Hirase et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

On the Title Page: 

The first or sole Notice should read --

Subjectto any disclaimer, the term of this patent is extended or adjusted under 35 U.S.C. 154(b) 
by 246 days. 

Signed and Sealed this 

Fourteenth Day of September, 2010 

David J. Kappas 
Director of the United States Patent and Trademark Office 
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