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FN200709592 

TITLE OF THE INVENTION 

SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN SUPPORT 
METHOD 1 AND MANUFACTURING METHOD FOR SEMICONDUCTOR INTEGRATED 

CIRCUIT 

CROSS-REFERENCE TO RELATED APPLICATION 

The present application is based on and claims priority from 

Japanese Patent Application No. 2007-038603 filed on February 19, 

10 2007 in the Japan Patent Office, the entire contents of which are 

hereby incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

15 Exemplary aspects of the present invention relate to a 

semiconductor design support device, a semiconductor design 

support method, and a manufacturing method, and more particularly, 

to a semiconductor design support device and a semiconductor 

design support method for designing a semiconductor integrated 

20 circuit and a method for manufacturing the semiconductor 

integrated circuit. 

Description of the Related Art 

Advances in semiconductor manufacturing technologies increase 

25 a degree of integration of a semiconductor at an increased speed. 

Accordingly, an LSI (large scale integration) circuit has come to 
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have greater size and complexity. On the other hand, a life cycle 

of an electronic device including the LSI is becoming shorter. 

Therefore, a circuit design is requested to be completed in a 

shorter time period. However, known design methods may not design 

5 the LSI having the required greater size and complexity 

effectively. Thus, various EDA (electronic design automation) 

tools for describing a design at an increased abstract level are 

proposed. 

One example of the EDA tool is a behavioral synthesis tool. 

10 The behavioral synthesis tool generates an RTL (register transfer 

level) description from a behavioral description for describing 

an operation of hardware. The RTL description is input to a logic 

synthesis tool. The behavioral description describes an algorithm 

of processing to be executed by the hardware directly in a motion 

15 level, and does not recognize a concept of clock cycles. On the 

other hand, the RTL description recognizes a concept peculiar to 

the hardware, such as register and clock synchronism. The 

behavioral synthesis tool automatically synthesizes the 

behavioral description into the RTL description to increase the 

20 abstract level of the design. 

When the behavioral synthesis tool generates the RTL 

description, a latency in the RTL description needs to be checked. 

The latency denotes a total number of clock cycles needed to 

complete processing for total input data. The latency generally 

25 varies depending on type of the input data. Therefore, a logic 
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simulation (e.g., an RTL simulation) is performed on the RTL 

description to calculate the latency based on the simulation 

result. 

When the latency is calculated by performing the RTL 

5 simulation, a target function may not finish with a desired 

latency. In this case, the behavioral description is checked to 

determine which part of the behavioral description consumes a 

great number of clock cycles (e.g., which part of the behavioral 

description has a great latency). However, known methods may not 

10 check the behavioral description effectively. 

SlJMivlA.RY OF THE INVENTION 

This specification describes a novel semiconductor design 

support device for designing a semiconductor integrated circuit. 

15 In one aspect of the present invention, the novel semiconductor 

design support device includes a behavioral description, an RTL 

description, and a latency analyzer. The behavioral description 

is configured to describe an algorithm of processing performed by 

hardware in a motion level. The RTL description is generated by 

20 reading the behavioral description and is configured to recognize 

a concept including register and clock synchronism peculiar to 

the hardware. The latency analyzer is configured to analyze a 

result of a logic simulation performed on the RTL description to 

calculate a latency in each block representing an operation in a 

25 predetermined unit in the behavioral description. 

3 
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This specification further describes a novel semiconductor 

design support method for designing a semiconductor integrated 

circuit. In one aspect of the present invention, the novel 

semiconductor design support method includes describing an 

5 algorithm of processing performed by hardware in a motion level 

to generate a behavioral description, reading the behavioral 

description to generate an RTL description for recognizing a 

concept including register and clock synchronism peculiar to the 

hardware, and analyzing a result of a logic simulation performed 

10 on the RTL description to calculate a latency in each block 

representing an operation in a predetermined unit in the 

behavioral description. 

This specification further describes a novel method for 

manufacturing a semiconductor integrated circuit. In one aspect 

15 of the present invention, the novel method includes describing an 

algorithm of processing performed by hardware in a motion level 

to generate a behavioral description, reading the behavioral 

description to generate an RTL description for recognizing a 

concept including register and clock synchronism peculiar to the 

20 hardware, and analyzing a result of a logic simulation performed 

on the RTL description to calculate a latency in each block 

representing an operation in a predetermined unit in the 

behavioral description. The method further includes designing a 

circuit based on the calculated latency, creating a layout of the 

25 circuit, generating a photomask based on the layout of the 

4 
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circuit, and transferring a pattern of the photomask onto a 

semiconductor wafer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 A more complete appreciation of the invention and the many 

attendant advantages thereof will be readily obtained as the same 

becomes better understood by reference to the following detailed 

description when considered in connection with the accompanying 

drawings, wherein: 

IO FIG. 1 is a functional block diagram of a semiconductor design 

support device for designing a semiconductor integrated circuit 

according to an exemplary embodiment of the present invention; 

FIG. 2 is an illustration of one example of a behavioral 

description included in the semiconductor design support device 

15 shown in FIG. l; 

FIG. 3 is an illustration of one example of a correspondence 

table included in the semiconductor design support device shown 

in FIG. l; 

FIG. 4 is an illustration of one example of latency 

20 information included in the semiconductor design support device 

shown in FIG. l; and 

25 

FIG. 5 is a flowchart illustrating operations of the 

semiconductor design support device shown in FIG. 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 
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In describing preferred embodiments illustrated in the 

drawings, specific terminology is employed for the sake of 

clarity. However, the disclosure of this patent specification is 

not intended to be limited to the specific terminology so 

5 selected, and it is to be understood that each specific element 

includes all technical equivalents that operate in a similar 

manner. 

Referring now to the drawings, wherein like reference numerals 

designate identical or corresponding parts throughout the several 

10 views, particularly to FIG. 1, a semiconductor design support 

device 10 for designing a semiconductor integrated circuit 

according to an exemplary embodiment of the present invention is 

explained. 

As illustrated in FIG. 1, the semiconductor design support 

15 device 10 includes a behavioral description 1, a behavioral 

synthesizer 2, an RTL (register transfer level) description 4, a 

correspondence table 5, a logic simulator 6, latency information 

8, and a latency information display 9. The behavioral 

synthesizer 2 includes a correspondence table generator 3. The 

20 logic simulator 6 includes a latency analyzer 7. 

The behavioral synthesizer 2 reads the behavioral description 

1 to generate the RTL description 4 and the correspondence table 

5 by using a known algorithm for behavioral synthesization. The 

correspondence table 5 contains information showing to which 

25 state in a state machine (e.g., a state transition machine) in 

6 
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the RTL description 4 each block in the behavioral description 1 

corresponds. The block represents motion in a predetermined unit. 

When the behavioral synthesizer 2 generates the RTL 

description 4, a latency in the RTL description 4 needs to be 

5 checked. The latency denotes a total number of clock cycles 

needed to complete processing for total input data. The latency 

generally varies depending on type of the input data. Therefore, 

a logic simulation (e.g., an RTL simulation) is performed on the 

RTL description 4 to calculate the latency based on the 

10 simulation result. The latency may be calculated without the RTL 

simulation. However, in most cases, the RTL simulation is needed. 

Referring to FIG. 2, the following describes the latency 

calculated by performing the RTL simulation. FIG. 2 illustrates 

the behavioral description 1 as an example description in a 

15 motion level. The behavioral description 1 includes blocks 41 and 

42. The blocks 41 and 42 include motion in a predetermined unit 

written in C language in braces{}. 

When the behavioral description 1 is input into the behavioral 

synthesizer 2 (depicted in FIG. 1) to generate the RTL 

20 description 4 (depicted in FIG. 1), a total number of processing 

cycles in the block 41 and a total number of processing cycles in 

the block 42 in the RTL description 4 are not known before the 

RTL simulation is performed, because the number of processing 

cycles in the blocks 41 and 42 may vary depending on input data 

25 to be processed. The blocks 41 and 42 represent motion in a 

7 
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predetermined unit. 

For example, two clock cycles are needed for processing in the 

block 41 and three clock cycles are needed for processing in the 

block 42. The behavioral synthesizer 2 generates the RTL 

5 description 4. A logic simulation is performed on the RTL 

description 4 by inputting data to be processed. One million 

cycles are performed in the block 41 and ten thousand cycles are 

performed in the block 42. In this case, a total latency in the 

block 41 is two million clock cycles which is obtained by 

10 multiplying two by one million, and a total latency in the block 

42 is thirty thousand clock cycles which is obtained by 

multiplying three by ten thousand. Therefore, to reduce the total 

latency for the data, not the processing cycles of the block 42 

but the processing cycles of the block 41 need to be reduced. 

15 When the RTL simulation is performed by using another input data, 

the total latency in the block 42 may be greater than the total 

latency in the block 41. 

FIG. 3 illustrates an example of the correspondence table 5 

(depicted in FIG. 1). The correspondence table 5 contains three 

20 categories of information, that is, a block name, a start state, 

and a finish state. The block name shows each block in the 

behavioral description 1 (depicted in FIG. 1). The block name 

includes a file name, a line number, and a block type indicated 

as "the file name the line number_the block type", for example. 

25 "if" or "case" may be used to show the block type. However, other 

8 
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characters may be used. The start state shows a state in which an 

execution of a block starts. The start state includes each state 

in a state machine (e.g., a finite state machine) in the RTL 

description 4 (depicted in FIG. 1), for example. However, the 

5 start state may be shown by using a file name and a line number 

in the RTL description 4 instead of the state machine. The finish 

state shows a state in which the execution of the block finishes. 

In the following description, a block name "filel 102 if" in FIG. 

3 corresponds to the block 41 in FIG. 2. A block name 

10 "filel 104 else" in FIG. 3 corresponds to the block 42 in FIG. 2. 

As illustrated in FIG. 1, the correspondence table generator 3 

generates the correspondence table 5, in which each block in the 

behavioral description 1 corresponds to the states in the RTL 

description 4, based on the behavioral description 1 and the RTL 

15 description 4 automatically converted from the behavioral 

description 1 by the behavioral synthesizer 2. For example, the 

correspondence table generator 3 divides the behavioral 

description 1 into blocks representing motion in a predetermined 

unit. The correspondence table generator 3 refers to details 

20 about behavioral synthesis processes to identify which block in 

the behavioral description 1 corresponds to a state in the RTL 

description 4. The behavioral synthesis processes include CDFG 

(control data flow graph) conversion, scheduling, allocation 

(e.g., data path allocation), and state machine generation. The 

25 correspondence table generator 3 specifies a start and a finish 

9 
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of a block as the start state and the finish state, respectively, 

to identify a range of a state corresponding to the block. 

The logic simulator 6 performs a logic simulation on the RTL 

description 4. The latency analyzer 7 refers to the logic 

5 simulation result and the correspondence table 5 to calculate a 

latency in each block in the behavioral description 1. The 

latency information display 9 displays the calculated latency. 

The latency analyzer 7 monitors a state transition based on 

the logic simulation result. Referring to FIG. 3, the following 

10 describes the monitoring performed by the latency analyzer 7 

(depicted in FIG. 1). In FIG. 3, states S10 and S21 are shown as 

start and finish states, respectively. When the logic simulation 

reaches the state S10, the latency analyzer 7 recognizes that an 

execution of the block "filel 102 if" (e.g., the block 41 

15 depicted in FIG. 2) starts. When the logic simulation proceeds 

and reaches the state S21, the latency analyzer 7 recognizes that 

the execution of the block 41 finishes. The latency analyzer 7 

calculates a difference between a time of the state S21 and a 

time of the state S10 by using a timer (not shown), and stores 

20 the difference as a latency of the block 41. When the block 41 is 

executed again, the latency analyzer 7 calculates another latency 

in the similar method, and adds the calculated latency to the 

previously calculated latency. As illustrated in FIG. 3, states 

S12 and S30 are also specified as start and finish states, 

25 respectively. Thus, a block may have one or more start states. 

10 
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FIG. 4 illustrates an example table of a total latency in each 

block calculated by the latency analyzer 7 (depicted in FIG. 1) 

displayed by the latency information display 9 (depicted in FIG. 

1). The example table includes the block name and the total 

5 latency. However, the example table may further include a 

function. Namely, the latency information display 9 may display 

latency information 8 (depicted in FIG. 1) per function. 

FIG. 5 is a flowchart illustrating operations for calculating 

the total latency for each block in the behavioral description 1 

10 (depicted in FIG. 1). In step S101, the semiconductor design 

support device 10 (depicted in FIG. 1) creates the behavioral 

description 1 for describing an algorithm for executing 

processing directly in a motion level language. In step S102, the 

behavioral synthesizer 2 (depicted in FIG. 1) performs a 

15 behavioral synthesization. For example, the behavioral 

synthesizer 2 automatically converts the behavioral description 1 

into the RTL description 4 (depicted in FIG. 1). As described 

above, the behavioral synthesis processes include CDFG conversion, 

scheduling, allocation (e.g., data path allocation), and state 

20 machine generation. In step S103, the RTL description 4 is 

obtained by the behavioral synthesis processes. In step S104, the 

correspondence table generator 3 (depicted in FIG. 1) refers to 

the behavioral description 1, the RTL description 4, and the 

behavioral synthesis processes to generate the correspondence 

25 table 5 (depicted in FIG. 1). 

11 
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In step S105, the correspondence table 5 is obtained. In step 

S106, the logic simulator 6 (depicted in FIG. 1) performs a logic 

simulation on the RTL description 4 to verify a logical function 

and a time of a designed logical circuit. In step S107, the 

5 simulation result is obtained. In step S108, the latency analyzer 

7 (depicted in FIG. 1) performs a latency analysis to calculate a 

total latency in each block in the behavioral description 1 based 

on a relationship between each block in the behavioral 

description 1 and states in the RTL description 4 in the 

IO correspondence table 5 and the logic simulation result. In step 

S109, the total latency in each block is obtained as latency 

information 8 (depicted in FIG. 1). In step S110, the latency 

information display 9 (depicted in FIG. 1) displays the latency 

information 8. 

15 As illustrated in FIG. 1, according to this exemplary 

embodiment, the behavioral synthesizer 2 includes the 

correspondence table generator 3 and the logic simulator 6 

includes the latency analyzer 7. However, the behavioral 

synthesizer 2 may be separately provided from the correspondence 

20 table generator 3 and the logic simulator 6 may be separately 

provided from the latency analyzer 7. In this case, the automatic 

conversion function for automatically converting the behavioral 

description 1 into the RTL description 4 is separately provided 

from the generation function for generating the correspondence 

25 table 5. Namely, the behavioral synthesizer 2 and the 

12 
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correspondence table generator 3 have the automatic conversion 

function and the generation function, respectively. The logic 

simulation function is separately provided from the latency 

analysis function. Namely, the logic simulator 6 and the latency 

5 analyzer 7 have the logic simulation function and the latency 

analysis function, respectively. 

According to this exemplary embodiment, the correspondence 

table generator 3 generates the correspondence table 5 in which 

each block in the behavioral description 1 corresponds to the 

10 states in the RTL description 4. The latency analyzer 7 refers to 

the correspondence table 5 and the simulation result of the logic 

simulation performed on the RTL description 4 to easily calculate 

a latency in each block in the behavioral description 1. Thus, 

the semiconductor design support device 10 may easily determine 

15 which part of the behavioral description 1 is effectively 

corrected to reduce the latency. 

The above-described exemplary embodiment is one example of the 

present invention. Therefore, the present invention is not 

limited to the details of the above-described exemplary 

20 embodiment and various modifications and improvements are 

possible without departing from the spirit and scope of the 

invention. 

For example, the semiconductor design support device 10 

operates in accordance with processing executed by a computer 

25 including a CPU (central processing unit) according to a command 

13 
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of a program. The program sends commands to elements of the 

computer to cause the elements of the computer to perform the 

above-described processing. Specifically, the CPU generates the 

correspondence table 5 in which the behavioral description 1 

5 corresponds to the RTL description 4. The CPU refers to the logic 

simulation result and the correspondence table 5 to calculate the 

total latency in each block in the behavioral description 1. Thus, 

the program and the computer may form the semiconductor design 

support device 10 for performing the above-described processing. 

IO A computer-readable recording medium (e.g., a storage media) 

stores a program code of software for providing the above­

described functions. A computer including the semiconductor 

design support device 10 may read and execute the program code 

stored in the storage media to perform the above-described 

15 functions. The program code may be downloaded into the computer 

including the semiconductor design support device 10 via a 

communication line instead of the storage media, and the 

downloaded program code may be executed to perform the above­

described functions. 

20 In this case, the program code read from the storage media or 

downloaded via the communication line is executed to perform the 

above-described processing and functions. Namely, the storage 

media storing the program code may provide the above-described 

processing and functions. The storage media storing the program 

25 code may include a floppy disk, a hard disk, an optical disk, a 

14 
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magneto-optical disk, a CD-ROM (compact disc read-only memory), a 

CD-R (compact disc recordable), a nonvolatile memory card, a ROM 

(read-only memory), and magnetic tape. 

A circuit may be designed by using the above-described 

5 semiconductor design support method to create a layout. A 

photomask may be created based on the layout of the designed 

circuit. A pattern of the photomask may be transferred onto a 

semiconductor wafer to manufacture a semiconductor integrated 

circuit to perform the above-described processing and functions. 

10 According to the above-described exemplary embodiment, when 

designing a semiconductor integrated circuit, a logical function 

and a time of a designed logical circuit may be effectively 

verified by performing an RTL simulation. Further, the design of 

the semiconductor integrated circuit may be corrected in an early 

15 stage of design processes based on the verification result. 

Although the present invention has been described above with 

reference to specific embodiments, the present invention is not 

limited to the details of the embodiments described above and 

various modifications and improvements are possible without 

20 departing from the spirit and scope of the invention. It is 

therefore to be understood that, within the scope of the appended 

claims, the present invention may be practiced otherwise than as 

specifically described herein. For example, elements and/or 

features of different illustrative embodiments may be combined 

25 with each other and/or substituted for each other within the 

15 

Cadence Design Systems, Inc. - Ex. 1002, Page 00017



scope of the present invention and appended claims. 
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WHAT IS CLAIMED IS: 

l. A semiconductor design support device for designing a 

semiconductor integrated circuit, the device comprising: 

5 a behavioral description configured to describe an algorithm 

of processing performed by hardware in a motion level; 

an RTL description generated by reading the behavioral 

description, the RTL description configured to recognize a 

concept including register and clock synchronism peculiar to the 

10 hardware; and 

15 

a latency analyzer configured to analyze a result of a logic 

simulation performed on the RTL description to calculate a 

latency in each block representing an operation in a 

predetermined unit in the behavioral description. 

2. The semiconductor design support device according to claim 

l, further comprising: 

a correspondence table in which each block in the behavioral 

description corresponds to a state in the RTL description; and 

20 a correspondence table generator configured to generate the 

correspondence table. 

3. The semiconductor design support device according to claim 

2, 

25 wherein the latency analyzer refers to the result of the logic 

17 
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simulation and the correspondence table generated by the 

correspondence table generator to calculate the latency in each 

block in the behavioral description. 

5 4. A semiconductor design support method for designing a 

semiconductor integrated circuit, the method comprising: 

describing an algorithm of processing performed by hardware in 

a motion level to generate a behavioral description; 

reading the behavioral description to generate an RTL 

10 description for recognizing a concept including register and 

clock synchronism peculiar to the hardware; and 

15 

analyzing a result of a logic simulation performed on the RTL 

description to calculate a latency in each block representing an 

operation in a predetermined unit in the behavioral description. 

5. The semiconductor design support method according to claim 

4, further comprising: 

generating a correspondence table in which each block in the 

behavioral description corresponds to a state in the RTL 

20 description. 

6. The semiconductor design support method according to claim 

5, further comprising: 

referring to the result of the logic simulation and the 

25 correspondence table to calculate the latency in each block in 

18 
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the behavioral description. 

7. A manufacturing method for manufacturing a semiconductor 

integrated circuit, the method comprising: 

5 describing an algorithm of processing performed by hardware in 

a motion level to generate a behavioral description; 

reading the behavioral description to generate an RTL 

description for recognizing a concept including register and 

clock synchronism peculiar to the hardware; 

10 analyzing a result of a logic simulation performed on the RTL 

description to calculate a latency in each block representing an 

operation in a predetermined unit in the behavioral description; 

designing a circuit based on the calculated latency; 

creating a layout of the circuit; 

15 generating a photomask based on the layout of the circuit; and 

transferring a pattern of the photomask onto a semiconductor 

wafer. 

8. The manufacturing method according to claim 7, further 

20 comprising: 

generating a correspondence table in which each block in the 

behavioral description corresponds to a state in the RTL 

description. 

25 9. The manufacturing method according to claim 8, further 
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5 

comprising: 

referring to the result of the logic simulation and the 

correspondence table to calculate the latency in each block in 

the behavioral description. 

20 
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ABSTRACT OF THE DISCLOSURE 

A semiconductor design support device for designing a 

semiconductor integrated circuit includes a behavioral 

description, an RTL description, and a latency analyzer. The 

5 behavioral description describes an algorithm of processing 

performed by hardware in a motion level. The RTL description is 

generated by reading the behavioral description and recognizes a 

concept including register and clock synchronism peculiar to the 

hardware. The latency analyzer analyzes a result of a logic 

10 simulation performed on the RTL description to calculate a 

latency in each block representing an operation in a 

predetermined unit in the behavioral description. 

21 
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As a below named inventot, I hereby declare that 

My residence, mailing address and citizenship are as 
stated next to my name. 

I beleve I em the original, fir$t and sole inventor {if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter 
which is claimed and for Which a patent is sought on the 
invention entitled. 

SEMICONDUCTOR DESIGN SUPPORT DEVICE, 
SEMICONDUCTOR DESIGN SUPPORT METHOD, ANO 
MANUFACTURING METHOD FOR SEMICONDUCTOR 
INTEGRATE□ CIRCUIT 

the specification of whieh 

□ 

D 

h~ attached hereto. 

was filed on 

as Docket No. R2180.0374/P374 

as United States Application Number or PCT 
International Application Number 

______ And wais amended on 

______ {if applicable) 

J hereby state that f have reviewed and understand the 
contents of the above identified specification, Including the 
claims, as emended by any amendment n;ferred to above. 

I acknowledge the duty to disclose Information which is 
material to patentablllty as defined In Title 37, Code of 
Federal Regulations, § 1.56. 
I hereby claim foreign priority under Tille 35, United States 
Code, § 11S (a)-(d) 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 
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country other than the United States. listed below and have 
also identified below, by checking the bo>C, any foreign 
lilpplication for patent or inventor's certificate, or PCT 
lntemational applleatiOt'I having a filing date befOre that of 
the application on which priority is claimed. 

Priority Claimed 
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(Day/Month/Year Filed) Yes No 
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(Application No.) 
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(Flilng Date) 
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t hereby claim the benefit under Title 36, United States 
Code, § 120 of any United States application(s), or§ 36f;(~) 
of any PCT International application designating the Unitltd 
states, 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 aek.nowledga the duty to disclose 
information which is material to patentability as defined in 
Title 37, Code of Federal Regulations,§ 1.56 which became 
available between the filing date of the prior application and 
the national or PCT International filing date of this 
application. 

(Status: Patented, Pending, Abandoned) 
cmm : *ffiriiJ~- .f¥_.lfl, ~> 
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l hereby declare that all statements made herein of my own 
knowledge are trne 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 
$tatements may jeopardize the validity of the application or 
any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby 
appoinl the following attomey(s) and/or agent(s) to 
prosecute this application and transe.d all business in the 
Patent and Trademark Office oonnected therewith: (list 
name and registration number} 

All attorneys associated with Customer Number 24998 

Send Correspondence to: 
Thomas J. D'Amico, Esq. (Reg. No. 28,371) 
DICKSTEIN SHAPIRO LLP 
1825 Eye street r-tN 
Washington, DC 20006-5403 

Direct Telephone calls to: (name and·telephone number} 

Thomas J. o· Amico 
Tel: (202) 420-2200 Fax: (202) 420-2201 

Full name of sole or first i,wentor 
Yasutaka TSUKAMOTO 
Inventor's signature Date 

_, ,. .... ~ R ;7;;J ~ ... J/,. ~ nhb /(,{., 2P1,j 
u Residence 

, 

Yokohama citv. Kanaoawa aref. Jaoan 
Citizenship 
JAPAN 
Mailing Addre$$ 
c/o Ricoh Company, Ltd., 3-6, hlakamagome 1-Chome, 
Ohta-ku, Tokvo 143-8555 JAPAN 
Full name of second joint inventor, If any 

Second inventor's signature Date 

Residence 

Citizenship 

Mailing Address 

(Supply similar information and $i9natvre for third and 
subsequent joint inventors.) 
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Docket No.: R2180.0374/P374 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Yasutaka Tsukamoto 

Application No.: Not Yet Assigned 

Filed: February 15, 2008 

Confirmation No.: NI A 

Art Unit: N/ A 

For: SEMICONDUCTOR DESIGN SUPPORT 
DEVICE, SEMICONDUCTOR DESIGN 
SUPPORT METHOD, AND 
MANUFACTURING METHOD FOR 
SEMICONDUCTOR INTEGRATED CIRCUIT 

Examiner: Not Yet Assigned 

Commissioner for Patents 
P.O. Box 1450 

MISCELLANCEOUS COMMUNICATION 

Alexandria, VA 22313-1450 

Dear Sir: 

The undersigned hereby requests that Fig. l (attached hereto) be designated to appear on 

the first page of the application when the application is published. 

Dated: February l 5, 2008 Respectfully submitted, 

By--1,_,_ __ _:,:,.._~---­
Thomas J. D'Amico 

Registration No.: 28,371 
DICKSTEIN SHAPIRO LLP 
l 825 Eye Street, NW 
Washington, DC 20006-5403 
(202) 420-2200 
Attorney for Applicant 
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Docket No.: R2180.0374/P374 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Yasutaka Tsukamoto 

Application No.: Not Yet Assigned 

Filed: Concurrently Herewith 

Confirmation No.: NIA 

Art Unit: NIA 

For: SEMICONDUCTOR DESIGN SUPPORT DEVICE, Examiner: Not Yet Assigned 
SEMICONDUCTOR DESIGN SUPPORT 
METHOD, AND MANUFACTURING METHOD 
FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

CLAIM FOR PRIORITY 

Applicant hereby claims priority under 35 U.S.C. 119 based on the following prior foreign 

application filed in the following foreign country on the date indicated: 

Country 

Japan 

Dated: February 15, 2008 

Application No. 

2007-038603 

Registration No.: 28,371 
DICKSTEIN SHAPIRO LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 
(202) 420-2200 
Attorney for Applicant 

Date 

February 19, 2007 
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Doc Code: PD.REQ.RETR PTO/SB/38 (01-08) 
Approved for use through 01/31/2008. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
'"""'MO!k eduction Act o 1995, no oersons are eaU1 UndertheP R 'red to resoon, to a n 111 nnationun d collectio of ' fo ' less it di<mlavs a valid OMS control number. 

COMPLETE IF KNOWN 

Request to Retrieve Electronic Aoolication Number Not Yet AssiQned 
Priority Application(s) Fillm:i Date Concurrentlv Herewith 

First Named Inventor Yasutaka Tsukamoto 

Art Unit NIA 
Send completed form to: Commissioner for Patents 

Examiner Name Not Yet Assigned P.O. Box 1450, Alexandria, VA 22313-1450 

Attorney Docket Number R2180.0374/P374 

The undersigned hereby requests the USPTO retrieve an electronic copy of each of the following foreign 
applications for which benefit has been claimed under 35 U.S.C. 11 S(a)-(d) from a foreign intellectual property 
office participating with the USPTO in a bilateral or multilateral priority document exchange agreement: 
Please retrieve (checl< all that apply) 

G The following applications originally filed in participating offices (only list the Participating Office and the 
Participating Office Application Number (columns 1 and 2 below)): D The following applications originally filed in non-participating offices (must list the information for all three 
columns below): 

1. Participating Office with 2. Participating Office 3. Non-Participating Office 
which the Priority Application Number in which the Application Number (Priority 
Application, or the Copy, Priority Application, or a Copy, Application), if applicable 
was filed (e.g., EPO) was filed (e.g., 03101432) 

ADD. No. Filina Date Office App. No. 
1. JPO 2007-038603 02/19/2007 
2. 
3. 
4. 
5. 
6. 

This Request to Retrieve Electronic Priority Application(s) (Request) should be filed within the later of four 
months from the date of filing the above-identified application claiming foreign priority, or sixteen months 
from the filing date of the foreign application to which priority is claimed. 

This Request should be submitted concurrently with the claim for priority, or thereafter. The USPTO will not 
attempt to retrieve the identified priority application(s) until applicant identifies the indicated priority 
application(s) on the oath or declaration or an application data sheet in compliance with 37 CFR 1.63(c). 

Applicants are advised to consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval 
has been successful. The applicant remains ultimately responsible for the submission of the certified copy of 
the foreign application(s) within the period set forth in 37 CFR 1.55(a) (before the U.S. application issues as 
a patent) if the USPTO does not timely retrieve the identified priority application(s). 

I hereby declare that I have the authoritY. the above-identified applications. 

February 15, 2008 
Date 

Thomas J. D'Amico (202) 420-2232 
Printed or Typed Name Telephone Number 

Attorney for Applicant(s) 28,371 
Title Registration Number, if applicable 
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STATEMENT BY APPLICANT First Named Inventor Yasutaka Tsukamoto 
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Examiner Name Not Yet Assigned 
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Cite 
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10/763,255 01-26-2004 Yamada 
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5 

us O 7 

WHAT IS CLAIMED IS: 

1. A computer readable medium including computer executable code stored thereon, 

the code for estimating power consumption of an integrated circuit, comprising: 

code for simulating logic of basic and mega cells of the integrated circuit; 

code for estimating a current consumed by the mega cells by obtaining logic 

states for each mega cell, determining an average operation frequency for each logic 

state, and determining an alternating current component and a direct current component 

for each logic state to calculate said current consumed by the mega cells for estimating a 

first value of electric power consumed by said mega cells based on said logic 

1 o simulations and pre-established power consumption data; 

code for estimating a current consumed by the basic cells for estimating a 

second value of electric power consumed by said basic cells based on said logic 

simulations and pre-established power consumption data; and 

code for combining said first and second values to obtain the power 

15 consumption of the integrated circuit. 

2. A computer readable medium as recited in claim 1, wherein the computer 

readable medium comprises a floppy disk. 

3. A computer readable medium as recited in claim 2, wherein the floppy disk 

comprises a 3.5 inch diskette. 

17 
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4. A computer readable medium as recited in claim 1, wherein the computer 

readable medium comprises a compact disk 

5. A computer readable medium as recited in claim 4, wherein the compact disk is 

a read-only disk. 

5 6. A computer readable medium as recited in claim 4, wherein the compact disk is 

a read/¥.rrite disk. 

7. A computer readable medium as recited in claim 1, wherein the computer 

readable medium comprises a DVD. 

8. A computer readable medium as recited in claim 1, wherein the computer 

10 executable code is one of compressed and noncompressed. 

15 

9. A computer readable medium including computer executable code stored there, 

the code for estimating electric power consumed by basic cells and mega cells of an 

integrated circuit to estimate total power consumed by the integrated circuit, 

compnsmg: 

code for simulating logic of said basic cells and said mega cells, wherein each 

function of each mega cell for logic simulation is defined by hardware description 

language; 

code for estimating a current consumed by the basic cells for estimating a first 

18 
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value of electric power consumed by said basic cells based on logic simulation results 

from said logic simulations and pre-established power consumption data for each logic 

state of each input and output terminal of said basic cells; 

code for estimating a current consumed by the mega cells by obtaining logic 

5 states for each mega cell, determining an average operation frequency for each logic 

state, and determining an alternating current component and a direct current component 

for each logic state to calculate said current consumed by the mega cells for estimating a 

second value of electric power consumed by said mega cells based on logic simulation 

results from said logic simulations and pre-established power consumption data for said 

10 logic states, variables in the function description, and said operating frequencies at each 

input and output terminal of each mega cell; and 

code for adding said first and said second values of the power consumption to 

determine the total power consumption for the integrated circuit. 

10. A computer readable medium as recited in claim 9, wherein the computer 

15 readable medium comprises a floppy disk. 

11. A computer readable medium as recited in claim 10, wherein the floppy disk 

comprises a 3.5 inch diskette. 

12. A computer readable medium as recited in claim 9, wherein the computer 

readable medium comprises a compact disk 

1'.} 
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13. A computer readable medium as recited in claim 12, wherein the compact disk 

is a read-only disk. 

14. A computer readable medium as recited in claim 12, wherein the compact disk 

is a read/write disk. 

5 15. A computer readable medium as recited in claim 9, wherein the computer 

readable medium comp1ises a DVD. 

16. A computer readable medium as recited in claim 9, wherein the computer 

executable code is one of compressed and noncompressed. 

17. A computer readable medium including computer executable code stored 

1 o thereon, the code for estimating power consumption of an integrated circuit, comprising: 

15 

code for compiling a table which tabulates data of electric power consumed by 

mega cells of the integrated circuit during operation; 

code for simulating logic of said mega cells and basic cells of the integrated 

circuit, wherein data from said table is used when simulating logic of said mega cells; 

code for estimating a current consumed by the mega cells by obtaining logic 

states for each mega cell, determining an average operation frequency for each logic 

state, and determining an alternating current component and a direct current component 

for each logic state to calculate said current consumed by the mega cells for estimating a 

first value of electric power consumed by said mega cells based on results from said 
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( 

logic simulations; 

code for estimating a current consumed by the basic cells for estimating a 

second value of electric power consumed by said basic cells based on logic simulation 

results from said simulations and pre-established power consumption data for each logic 

5 state at each input and output terminal of said basic cells; and 

code for adding said first and said second values to obtain the power 

consumption of the integrated circuit. 

18. A computer readable medium as recited in claim 17, wherein the computer 

readable medium comprises a floppy disk. 

19. A computer readable medium as recited in claim 18, wherein the floppy disk 

comprises a 3.5 inch diskette. 

20. A computer readable medium as recited in claim 17, wherein the computer 

readable medium comprises a compact disk 

21. A computer readable medium as recited in claim 20, wherein the compact disk 

15 is a read-only disk. 

22. A computer readable medium as recited in claim 20, wherein the compact disk 

is a read/write disk. 
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23. A computer readable medium as recited in claim 17, wherein the computer 

readable medium comprises a DVD. 

24. A computer readable medium as recited in claim 17, wherein the computer 

executable code is one of compressed and noncompressed. 

25. A p:rograrnrnable computer"Tor estimating power consumption of an integrated 

circuit comprising: 

processor for executing computer executable code; 

storage media for storing the computer executable code executed by the 

processor, the computer executable code including: 

code for carrying out logic simulations of circuit data for basic cells and mega 

cells of the integrated circuit; 

code for estimating a current consumed by the mega cells by obtaining logic 

states for each mega cell, determining an average operation frequency for each logic 

state, and determining an alternating current component and a direct current component 

15 for each logic state to calculate said current consumed by the mega cells for estimating a 

first value of electric power consumed by said mega cells based on the results of said 

logic simulations and pre-established power consumption data; 

code for estimating a current consumed by the basic cells for estimating a 

second value of electric power consumed by said basic cells based on the results of said 

20 logic simulations and pre-established power consumption data; and 

code for combining said first and second values of electric power consumed by 
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said mega and basic cells so as to obtain the power consumption of the integrated 

circuit. 

26. A programmable computer as recited in claim 25, further comprising 

a read/write unit in which a computer readable media including computer executable 

5 code can be input, the computer executable code being downloaded from the computer 

readable media to the storage media via the read/write unit for execution by the 

processor. 

27. A programmable computer as recited in claim 26, wherein the computer 

executable code is stored on the computer readable media in compressed format and is 

1 O decompressed and downloaded to the storage media. 

28. A programmable computer as recited in claim 26, wherein the computer 

readable media comprises at least one of a floppy disk, a CD, DVD and an Internet 

server. 

29. A programmable computer for estimating power consumption of an integrated 

15 circuit, comprising: 

processor for executing computer executable code; 

storage media for storing the computer executable code executed by the 

processor, the computer executable code including: 
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code for carrying out logic simulations of circuit data for basic cells and mega 

cells of the integrated circuit; 

code for estimating a current consumed by the basic cells for estimating a first 

value of electric power consumed by said basic cells, said estimate being based on logic 

5 simulation results obtained by said simulation means and pre-established power 

consumption data for each logic state at each input and output terminal of said basic 

cells; 

code for estimating a current consumed by the mega cells by obtaining logic 

states for each mega cell, determining an average operation :frequency for each logic 

1 o state, and determining an alternating current component and a direct current component 

for each logic state to calculate said current consumed by the mega cells for estimating a 

second value of electric power consumed by said mega cells, said estimate being based 

on logic simulation results obtained by said simulation means and pre-established power 

consumption data for each logic state, variables in a function description, and said 

15 operating :frequencies of said mega cells at each input and output terminal; and 

code for adding said first and second values of power consumed by said basic 

and mega cells so as to obtain the power consumption of the integrated circuit. 

30. A programmable computer as recited in claim 29, further comprising 

a read/write unit in which a computer readable media including computer executable 

20 code can be input, the computer executable code being downloaded from the computer 

readable media to the storage media via the read/write unit for execution by the 

processor. 
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31. A programmable computer as recited in claim 30, wherein the computer 

executable code is stored on the computer readable media in compressed format and is 

decompressed and downloaded to the storage media. 

32. A programmable computer as recited in claim 30, wherein the computer 

5 readable media comprises at least one of a floppy disk, a CD, DVD and an Internet 

server. 

33. A programmable computer for estimating power consumption of an integrated 

circuit comprising: 

processor for executing computer executable code; 

storage media for storing the computer executable code executed by the 

processor, the computer executable code including: 

a table which tabulates data of electric power consumed by mega cells of the 

integrated circuit during operation; 

code for carrying out logic simulations of circuit data for basic cells of the 

15 integrated circuit and said mega cells, wherein data from said table is used when 

simulating logic of said mega cells; 

code for estimating a current consumed by the mega cells by obtaining logic 

states for each mega cell, determining an average operation frequency for each logic 

state, and detennining an alternating current component and a direct current component 

20 for each logic state to calculate said current consumed by the mega cells for estimating a 

first value of electric power consumed by said mega cells, said estimate being based on 
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logic simulation results from said simulation means; 

code for estimating a current consumed by the basic cells for estimating a 

second value of electric power consumed by said basic cells, said estimate being based 

on logic simulation results obtained by said simulation means and pre-established power 

5 consumption data for logic states for each input and output terminal of said basic cells; 

and 

code for adding said first and second values of the power consumed by said 

mega and basic cells so as to obtain the power consumption of the integrated circuit. 

34. A programmable computer as recited in claim 33, further comprising 

10 a read/write unit in which a computer readable media including computer executable 

code can be input, the computer executable code being downloaded from the computer 

readable media to the storage media via the read/write unit for execution by the 

processor. 

35. A programmable computer as recited in claim 34, wherein the computer 

15 executable code is stored on the computer readable media in compressed format and is 

decompressed and downloaded to the storage media. 

36. A programmable computer as recited in claim 34, wherein the computer 

readable media comprises at least one of a floppy disk, a CD, DVD and an Internet 

server. 
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37. A programmed computer for estimating power consumption of an integrated 

circuit, the programmed computer programmed with code comprising: 

code for simulating logic of basic and mega cells of the integrated circuit; 

code for estimating a current consumed by the mega cells by obtaining logic 

5 states for each mega cell, determining an average operation frequency for each logic 

state, and determining an alternating current component and a direct current component 

for each logic state to calculate said current consumed by the mega cells for estimating a 

first value of electric power consumed by said mega cells based on said logic 

simulations and pre-established power consumption data; 

15 

code for estimating a current consumed by the basic cells for estimating a 

second value of electric power consumed by said basic cells based on said logic 

simulations and pre-established power consumption data; and 

code for combining said first and second values to obtain the power 

consumption of the integrated circuit. 

38. A programmed computer for estimating electric power consumed by basic cells 

and mega cells of an integrated circuit to estimate total power consumed by the 

integrated circuit, the programmed computer programmed with code comprising: 

code for simulating logic of said basic cells and said mega cells, wherein each 

function of each mega cell for logic simulation is defined by hardware description 

20 language; 

code for estimating a current consumed by the basic cells for estimating a first 

value of electric power consumed by said basic cells based on logic simulation results 
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from said logic simulations and pre-established power consumption data for each logic 

state of each input and output terminal of said basic cells; 

code for estimating a current consumed by the mega cells by obtaining logic 

states for each mega cell, determining an average operation frequency for each logic 

5 state, and determining an alternating current component and a direct current component 

for each logic state to calculate said current consumed by the mega cells for estimating a 

second value of electric power consumed by said mega cells based on logic simulation 

results from said logic simulations and pre-established power consumption data for said 

logic states, variables in the function description, and said operating frequencies at each 

1 o input and output terminal of each mega cell; and 

15 

code for adding said first and said second values of the power consumption to 

determine the total power consumption for the integrated circuit. 

39. A programmed computer for estimating power consumption of an integrated 

circuit, the programmed computer programmed with code comprising: 

code for compiling a table which tabulates data of electric power consumed by 

mega cells of the integrated circuit during operation; 

code for simulating logic of said mega cells and basic cells of the integrated 

circuit, wherein data from said table is used when simulating logic of said mega cells; 

code for estimating a current consumed by the mega cells by obtaining logic 

20 states for each mega cell, determining an average operation frequency for each logic 

state, and determining an alternating current component and a direct current component 

for each logic state to calculate said current consumed by the mega cells for estimating a 
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first value of electric power consumed by said mega cells based on results from said 

logic simulations; 

code for estimating a current consumed by the basic cells for estimating a 

second value of electric power consumed by said basic cells based on logic simulation 

5 results from said simulations and pre-established power consumption data for each logic 

state at each input and output terminal of said basic cells; and 

code for adding said first and said second values to obtain the power 

consumption of the integrated circuit. 
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ABSTRACT OF THE DISCLOSURE 

A computer readable medium includes computer executable code stored 

thereon, the code for estimating power consumption of an integrated circuit, comprising 

code for simulating logic of basic and mega cells of the integrated circuit, code for 

5 estimating a current consumed by the mega cells by obtaining logic states for each mega 

cell, determining an average operation frequency for each logic state, and determining 

an alternating current component and a direct current component for each logic state to 

calculate said current consumed by the mega cells for estimating a first value of electric 

power consumed by said mega cells based on said logic simulations and pre-established 

10 power consumption data, code for estimating a current consumed by the basic cells for 

estimating a second value of electric power consumed by said basic cells based on said 

logic simulations and pre-established power consumption data and code for combining 

said first and second values to obtain the power consumption of the integrated circuit. 
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rnN31<:!J: 1 o l 
JWgBJt:=F3'UJs£.Ittl:t, M1'lc 7' o :7'' 7 ~ :,,, ;7'' § ffiO) Jtr:t:;; f;::: J::: vJ YE~ G .t1 t=. :::z ;,{ :,,, r- ft :a:­

~,J~T 0 ffi 3 O)Jt:cjc:7!JJs[.I;f:~:a:-1'r 5 = c :a:-w=•c T0!N;:jtJ:ji 7 i.i::.G 9 O)t,\fh,7.p 1 JJ:i:: 
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ic~O) 1/-A :::r - F~-:J5¥~o 
[ !i3jt:r:][ 1 1 l 

(3) !l?f 00 2 o o 5 - 6 3 1 2 1 

M~X*~~-Iffl.~,MEffil0)1/-.A:::r-F7y~N~O)~-MX*~~, ME~ 
•Mx*~rH::xtr,t-t-.:o Micffi 2 0) 1/-.A :::r- F7 7 ~ 1v~0)2£•1~X*~'l ~ ii~, ~-ff1:: 
1¥1:ET 0 J:. 5 1=~-T 0 ffi 4 O)>C*~U~-Iffl. ~fi 5 ::. ~ ~~~ ~ T 0 !i>Jt:r:][ 7 ii:, G 1 o 
0) v \f';h,ii:. 1 :r:][1:: ~E~O) 1/-A :::r- F~-.J5¥:Eo 
[ !i3jt:i:Ji 1 2 l 
Mic7 y~ 1viliJJiffl.fj::, Micffi 1 0) 1/-A :::r- F7 y~ 1v~O)~•Mx*~U ~, Mic 

~-MX*~1H::xtr,t-t-0 M~Effi 2 0) 1/-.A :::r- F7 7 ~ ;v~0)~-1~:>e:=j::~IJ ~~-!Ji~~ 
L- -C t±iJJT .:O-J[~t±:JJJ If¥. ~ff 5 ::. ~ ~~~ ~ T 0 ii>Jt:r:][ 7 ii:, G I 1 0) v \f';h,ii:, I :r:][1:: 
/'lc~O) 1/-,A :::r - F~-.J5¥:Eo 

[ l~3jt:r:][ 1 3 l 
!w*:r:][ 7 ii:,G 1 2 0)1,,\f'nii:, 1 :r:][t::tctlzO) 1/-.A :::r- F~•:J5r~~ :::r:,,, 1::

0 =-y 1=~lr 
¢~0~C00)1/-.A:::r-F~-7of7Ao 
[ !w3K:r:][ 1 4 l 
!i*:r:][ 1 3 1::tc~O) 1/-.A :::r- F2£*7o ::7''7 A ~~m L-t:: :::r:,,, e = -y ii~~I&l=IJiIBfi: 

tc~~f*o 
[ 35 W:1 O)~;'f,lll fi:1mW:1 l 
[ttvi~:Sif l 
[0001] 
*~~~, 1/-.A:::r-F2£-~S.&01/-.A:::r-F~-:J5$, 1/-.A:::r-F~-70 

-!f'7 A, 1/-.A :::r- F~-70 -!f'7 A ~~ffi L-t::ic~tzltf*1=M L,, ~r=, ffi-=*1=~~f L, 
~Tlt \m 1 0) 1/-A :::r - F ~, m= *'=~~ L, f:: < 1t ,ffi 2 0) 1/-A :::r - F t=2£•T 0 1/­
,A ::::Z - F~-~-, & 01/- .A :::r - F~-)5$, 1/-.A:::r-F~-7of7A, 1/-.A:::r 
- F2£*7o -!f'7A~:r&ffiL-t::tcti;~f*t=M-t-00 
c ~ ~ttvtfl 
[0002] 
ffi 1 O);l~~ttvltr~ L--C. 1/ 7 l--? :r 7!ffl~~HD L f;:_J:. 0 7o ::7"7 ~ :,,,::7"'0))5y~~f::--:::i 

1t ,-c. M~f::1m~T 00 

20 

70 tf 7 ~ :,,, ::7'' § i!t~ ffl 1t ,-c70 ::7''7 A ~fi=f&T 0 :§c§-. "t-fi: bi:> 1/-A :::r - F ~fi=f& 30 
T 0 :1$,§-, {i=f&*, &J 0 1t 'f j: {i=f& 7 o :P :r ::7 l-- :F--A f ;:_ ~ "::) -C. 7 o f 7 A 0) 11'1 ~ ii~~~¥ 
L-~-t-1t ,%--cfi=f&T 0 0) ii~-~5ta'-J--C &J :o o 

-Wtl.:zJ£, 1/ 7 l--? :r 7,1=J'&0)7o :Px ::7 l--f:::t31,,,-c. 1/ 7 l--? :r YrH,1IJ~gtf::A0Mf:: 
, 7o '/:r ::7 J--:f--A1j:, -ifri:tm_{f.L ~1,,,/j::::r-7',1 :,,,::7''fflff.~ (-ifri:tm.ff.~1-j::, :::r-7',1:,,,, 
:7''ffl~O)-$--C&J 0o ) ~{i=f& L- -C::B~. -ifri:t mi1~ :::r-7',1 :,,, ::7''fflff-1 f::{;E"::) -C. 1/-A 
:::r - F ~{i=f&T 0 o 1lrl:t fflfffe~ ~ fj:, 7 o ;t' 7 ~ :,,, ::7''f:::t-:Ht 0 o - :n ;vfJ:iR:CiD*--C&J 19 , ~ 
s r::, -ifrt:t **10)-ffu ~~ L- -c ::B < o 
[0003] 
~ s /j:, 7 o ;1- 7 ~ :,,, ::7'' f::::B it 0-ifrt:t mi~O)--fJtl ~~T~ --c &J 0 o 
-Wtl .:z_f£, ~~-ifri:t ffl.*11::::B1t ,-c. 2£~:t /j:, -.&-t-~'f'. £L --:::i2£~0) 11'1~ii~:SiJ:, 19 ~T1t, 

J:. 5 f::-t-.:o t::CiD, 8 ,...__, 1 2 x*ffl./Jt--C, 2£~~11r§T00 
~t::., 00~1lrl:tm.i~1::::B1t,-c, M~:tfj:, --'t"O)t:/Jfi=~:SiJ:.VJ~-t-<-t-.:ot::.CiD, 1ifiiiuJ 

+ 1:tiiuJ 0)%--C11r§T00)ii~~:im--C&J00 
~ t::., :::r--r'-1 :,,,,::7''fflff.~--C/j:, {ftl;iUj\ i f :5t~O)fc:ia!:J5$~, Ah~m@~:SiJ:, V) ~ 

-t-< -t-:ot::c,.ry~ :,-,7':,,, l-- ~Ah 0. m@ft:7o f7 ~ :,,,::7''0)ttf~f::1JE"::)-C go to X/j:{5e 
;b lj: 1t \ ~. ffi k lj: **~ ~ YE 0) -c 1t '\ 0 0 

::. 0) J:. 5 f::, fR.: cry*~ L, -C ::B < ::. ~ f:: J:. 19 , 1/ - A :::r - F ~ {1= f& L, -C 1t , fi: 1t , 7 o :P :r ::7 
1-- 0) ~ ✓ F~---c 'l>. Y- A :::r - FO)N~ ~~~ 1=~R¥-t- .:o::. ~ ii~l=!JiIB ~ lj: :o ii~. m= *'= 

'l> 5-}il" 19 ~Tlt, :::r - F--C&J 0 0) 'l> *~--C&J 00 
[0004] 
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(4) !fJi,002005-63121 

M20)ttfil'rw~c L---C ... 70:7''7 ~ :1/:7"§ljfr0)-tffic'&>6HDL ... &"CfCADo/-;vr::. 
---:) v \ ---c fm 1¥- t = fJl a,Jlt- 0 o 

HD L (Hardware Description Language ) ct±, h- Fi)= 7icJLEO)f;::,iib0)7P :;f7 ~ 
/ ;7' i§ llfr c' &> I:) , .3::: t= *~ tis: 0) filt~H= ffl \( \ 0 § ia -c &> 0 O *~ f* 0) iJ:H r::. /j:, C A D o/ -
;v.:a: fflt, \ 0 O)i):>;-1,&EttJ-C&> l:J... CAD o/-;v/j:, HD L -cicJZE ~ .:h,f;:::. 7 7 ,{ ;v.:a:mh-i6!v 
c' ... ~4 fJ:fil~.:a:rr 5 .::. c iJ:>;c'~, .::. 0) J:: 5 fJ: CAD o/-;viJ:>:... CAD o/-Jv 7 -::b-n::. 
G Jl&3i: ~ .:n ---c v \ 0 o .::r. --!f /j: .::. .:n G 0) o/ - 1v .:a:~ 5 .::. c t= J:: --::i ---c... -¥~ tis:~ 0) filtH .:a: rr 5 
.::. c il:,;AJiIB-C&>00 
[0005] 
M30)tt*~~cL---C,~*O)X*~~-O)tt*.:a:~frT00 
~~"!fxffik 2 t=5F ~ n ---cv \ 0%~ /j:, M%fr: ~ nt;:::.mJt,tfffl.:a: 1 ---:)0) 13 ~§ ffl7J" Gf-fhO) 13 

~§ffl/'-..~-T0X*flj~-h¥E, &-ax*f1J~~mt=MT0%~c'&>00 
=- 0)3e~ r= J:: nfj:, 7" o :7" 7 A Y- A ::2 - F N r= &> 0, x::jc:J1J~JE~ c ffu x_ tj:... c + + 

i§ fflt=jol,, \---C... ?7"7 )V ::::r -7-:,/ 3 :1/c'f\5 G n t;:x::jc:JJJ) .:a:... &> 0 i§ ia (-Wu x_/j: l=Pl~ffl) 
tP G 55tJ 0) § ia c -wu x_ /j:~im t= ~• T 0 tt*-c &> 0 ii:>:... -'E- 0) ~m:1YrE /j:.J\.JJ Y - A :::r - F 
r=:x-tL---c ... ~•ffl0)?'.7 o !J A 1---.:a:.m~L ... M~E"'<:7 o !J A t-.:a:ffl1t•---cx*:,,-u~•.:a:rr0 
---Clt•0a .:=.nt=J:: l:J ... GU I O)~~.:a:$~t=rr5.::. ciJ:>:--e~0 (~Wf=Xwik2$Jffi) a 
[0006] 
~ t;:::., *WFxffik 1 t=ffi ~ n ---c1,, \ 0%1!8 /j:, ~7,--s,; x :7 H1ii'rRJ0)7'°o -:f 7 ~::,,,, :7't=j31,, ,---c 

10 

... ~:t-✓=:7 1---r1e1iimf~t=f!i!ffl~n0~:r-s,;=:7 1--- (1,,\:bV;P07':77''7 Y--:,; F) t=MT0ic 20 
JZE~13tf 1/-7' ::2- F~7P :7''7 A~1T*mt=x-J-~ Lt;::.1/-7- :::r - Ft=~-T 0 1/-7' :::r 
- F~-:15rEt=MT 03ea,8-C&> 00 
[*Wf=Xikll*00¥II-65832%0¥11 
[~Wf=Xik2l*002001-84147%0¥11 
[ 36 ~ 0) 00 ffi l 
[ 96 ~ ii,; !Wvt L J:: 5 c T 0 ~ffl] 
[0007] 
MI O)ttfil'rw~ c L ---C ... 7P :;f7 ~ ::,,,,:7"0)J5tE!i/=---:)v \---c ... & -am 2 O)tt'.fifi;;l~~ c L---C 

... HD L&uCADo/-JvO)~l,,\jy~ffiLt;:iJ:>:, CADo/-Jv~~ffl L---Clt\0 C ~t= ... C 
AD o/-Jv0)7F~,&-iJ:>:3e1:_T 6~,&-iJ:>: &> 1:J, CAD o/-Jv0)7F~kO))](lzg ~CAD o/-Jv 30 

7 -h-t=its.:fflT 0 =- C i/•&>00 -'t-0)~ ... HD L 7 7--1 Jv.:a: CAD ')1-;v 7 -::b-t=:fll ~ 
fJ:tth/j:, 7F~,&-O)}Jj(IEJ;o:>:jr;o::.Gfi:v'.:=. ci1:>:~1,,\o LtPLfJ:il:>:G, HD L 77-1' ;Hj:::i£:~ 
wJ&;fw¥Rc&> l:J ... HD L 7 7--1 Jv~CAD o/-;v 7 -JJ-t=$~t=illT.::. c /j:--C~ fJ:v\o 
[0008] 
~ t;:::. ... *WFxffik 1 -cffi ~ n ---c 1,, \ 0 Y- A :::r - F~•O)tt*1± ... =tJH&O)AtJ: 0 7" o :7'' 7 A 

~fi*mt=~~ t=@~-c~... LtP1b-1' ::,,,,:7-7 = -7-JE~ § ia.:a: _m1,,, 0 =- t tJ: < A 7' 7''7 
1/--:,;F.:a:1:.~T0.::.c.:a:AJiIBCT01/-7':::r-F~-O)tt*c&>l:J ... M~~mc~-~0 
r'A'Jffl ~~+t=k: L ---c V \ 0 1b 0) c' &> 0 O 

~t:: ... *ffXffik2 c'ffi~n---Cv'0X::jc:flj~-O)tt*/j:, GU I t=M:b6x::jc:Jlj (x::jc:Jfj 
~JE~) t=x-J- L ---c x*JJJ~ffi:~1t- 5 1b 0) -c &> 1:J ... irir~crA~m t tj:AtJ: 0 rA~m ~~+t=k: L ---c v \ 0 
'b 0)--C:'&> 0o 
[0009] 
*%~~~~~m~a;7;.---c~~.:n~1bO)c&>1:J ... 7"0Y7AO)~~~~x_0.:=.c~< ... 

M-=.-1ft=/j:70 ;7'7 Ai::p0)7 ;v=i' !J ;;(AiJ:>:~~+ Lt=< < fJ: 6 J:: 5 fJ: 1/-7' :::r- FO)~-~ 
rr51/-;7-:::r-F~--¥~~~T61/-7':::r-F~-~~c ... M~1/-7':::r-FO)~-.:a: 
1T 5 1/-7' :::r- F~•:15rE C ... Mlc1/-7' :::r- F~ffi:JJrE~:::J ✓ l:::0 =-:7 t=~rr ~if-0 t;::. 
~0)1/-7':::r-F~-7"cY7Ac ... M~1/-7':::r-F~-7PY7A~*~L~:::r::,,,,~ 
= -:7 ti:,;~1fl&AJiIBtJ:icwPJltf* c ~~#tT 0.::. c .:a: I§ Ettl c T 00 
[~m~~~i:k:T 0 t;:::. ~0),¥~] 
[0010] 
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(5) Nlffi 2 o o 5 - 6 3 1 2 1 

Mitclilm-a:-~lfi:R::T 0t=6-01=, iN3fV=~ 1 gt,.0)3el~JH:t, 7° o ~,- 7 :3: ::.,,-, ~-- i§ itH= J: l'.J "gt,)fil 6 
h~fi10)1/-_A::::r-F77-1'N-a:-~~~fi77-1N~~~~c.ME77-1N~~~~ 
t=-ctt~~Jvt~·y-,A:::r- F77-11H:::.ML-C, Mit.ffi 10)1/-,A::::r- F77-1 JvP'JO)X 
*3"rJ -a:--fili.O) x+3"1J 1= ~• T 0 x+3"u~•~~ c . Mit.x+3"rJ ~•~~ 1= J: 1J 1~ G n tz:x+ 
3"1J -a:-ffi 2 0) 1/-A ::::r - F 7 7 -1 1v1= l±L1JT 0 7 7 -11vl±L1J ~~ c -'a:" 'AT 0 ::. c -a:-W=a c T 
0o 
[0011] 
ffl*~2Ee0)3e00~.ME1/-_A::::r-F~M~K~.ME7°of=;:3:::.,,-,fi§ffiO)T~ 

i!-a:-it~~fiTffs1l&t°'t~~~ c. Mit.Tff-1i!t"t~~~t= J:-':) -cit~~ ~:ht::. Tffs1ffi-a:-@:Jffi 
T o@:!ffi~~ c. Mlt.@:!ffi~~t= J: l'.J @:!ffl 6.htz: T)'r-1ffi03'J-.O)X+3"1J-a:--fillO)X+3'!J t=2£M 
ToffilO)X+~~-~~c-a:-'AT0::.c-a:-~ac-t-oo 
[0012] 
il*l1i 3 ft.f,:;0)3e00 l:t. Mft.X+3'1J~M~~l:t, ~~it.lfil£J3i--O)X+3'!J -a:-5JfJO)X+3'1J t= 

~•-t-0ffi 2 O)X+3'1J2£M~~-a:-'AT0::. c -a:-!tlfacToo 
[0013] 
!N*l1i4 ft.e0)3e00f:t, Mit.X+3"1J2£M~.filtr:t. Mft.7°o ~--=; :3: ::.,,-,:7'i§ffiO)Xf$:1=.J: l'.J 

~6-0G:h~::::r~::.,,-,~fi-a:-~~T0ffi30)X+~2£M~~-a:-'AT0::.c-a:-!tlfac-t-oo 
[0014] 
!N*l1i 5 it.e0)3e00f:t, Mft.X+3'1J2£M~.filtt:t, Mft.ffi 1 0) 1/-_A ::::r- F7 7 -11vq=i0) 

~MMx+3"1J c. Mft.2£MMx+3"1Jt=MJ;t:T 0 Mft.ffi 2 0) 1/-.A ::::r- F7 7 -11vq::iO)~M 
13tX+3'1J c ;o:::, !'RJ-1'f l=:r'¥tET o J: 5 t=-~M-t- o ffi 4 O)X+3'1J2£M~~-a:-'AT o::. c -a:-!tlf 
ac-t-00 
[0015] 
ffl*~6Efi0)3e00~.M~77-1Nilih~~~.M~fi10)1/-.A::::r-F77-1'Nr:t=i 

0)¥£~Mx:cjc:ylj c. AAfic2£~MX+3"U~=xtfitT 0 M~cffi 2 0) 1/- _A ::::r- F7 7-1 Jv9=!0)2£ 
••x+~c-a:---~cL-cilih-t-0-•~mh~~-a:-~-t-o=c-a:-!tlfacT00 
[0016] 
!N*l1i 7 fc.0)3e00l:t, 7°0 ~--=; :3: ✓ ~--i§ffg-1=.J: I'.) iclfil6:htz:ffi 1 0) 1/-.A ::::r- F7 7 

-11v-a:-tt~~fi77-11vit~:r&c. Mtc.77-11vtt~:rtt1=.-c~~~Jvtc1/-.A:::r- F 
7 7-11v1::.M L-C. Mtt.ffi 1 0) 1/-.A ::::r- F7 7-11vr:kJO)X+3"rJ-a:-{filO)X+3"1H=.2£MT o 
X+3'1J2£.Iffl c. MtcX+3'1J2£.Iffit= J: l'.J 1~ Gntz:x+3"1J-a:-ffi 2 0) 1/-A ::::r - F7 7 

-11H=.ilihT0 7 7-11vilihifflc -a:-1"J' 5::. c -a:-W:ac-t-00 
[0017] 
ffl*~8~C0)3eOO~.M~1/-.A::::r-F2£Miffl~. M~7°of=;:3:::.,,-,fi§ffiO)T~ 

i!-a:-~~~fiTffs1ffit't~Iffl c, M1cT*1ffit't~~~1= J:-':) -ctt~~ ~ntz: T*1ffi-a:-@:!ffi 
T o$!ffiiffl c, M1c$!ffiiffl1= J: l'.J $!ffi 6.ht=T*1g!£,l'.7}.0)X+3'1J-a:-ffilO)X+3'1J1=~• 
T0ffilO)X+~2£Mifflc-a:-fi5::.c-a:-!tlfacToo 
[0018] 
iN*~ 9 gc,fi0)3e00 l:t. MtcX+3'1J~M:rr¥J:t. ~~tc~,!;J'.7}.0):>(+3"1J-a:-5Jfj0):>(+3'1J1= 

2£MToffi20)X+~2£·Iffl-a:-fi5::.c-a:-!tlfacToo 
[0019] 
it*r~ 1 otc.0)3e001:t, MtcX+3'!J2£Miffll:t. Mtc7°o f=J :3: ::.,,-,~''i§ffiO)Xr'$:1:::.J: 

l:'.J ~~ Gnt= ::::r ~ ::.,,-, 1' fi-a:-l'rn~-t- 0 ffi 3 O)X+3'!J2£.Iffl-a:-1T 5 ::. c -a:-W=a c T 00 
[0020] 
it*~ 1 1 gc,.O)3£00 l:t, MtcX+3'1J2£~If¥.l:t. Mtcffi 1 0) 1/-A ::::r - F7 7-i ;vq=i 

0)2£.MX+3'!J c, Mtc2£MMX+3'1H=.MJ;t:-t-o Mfcffi 2 0) 1/-.A ::::r- F7 7-i ;vq=i 0)2£ 
•1~x+3"1J c ;o:::, !'R]-1'f1=:r'¥t1:T0J:51=oc•-t-0ffi 4 O)X+3'1JocMiffl-a:-fi 5::. c -a:-W= 
ac-t"oo 
[0021] 
ffl*~12~fi0)3e~~.M~77-1'Nilihiffl~.M~ffil0)1/-.A::::r-F77-1'N 
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(6) !fq,m] 2 0 0 5 - 6 3 1 2 1 

g:i O):J£•Mjc~3'rJ ,!:: , Mic:J£•M::sc+3'!J 1=:xtJ;G--t- -o Mtcffi 2 0) Y- A ::r - F 7 7 ---r Jv q=i 0) 
:J£••::sc+~,!::~--*,!::L-Clli1J--t-0--*lli1Jiffl~fl5=,!::~*•,!::--t-00 
[0022] 

~:1<:r:w: 1 3 'BctltO) '/-7- ::r - F:J£• 7" o -!f 7 A f:t, tt:1<:r:w: 7 ir:- G 1 2 0) 1., 'ThiJ:. 1 rJi i= 
ictltO) '/-7- :::r- F:l£.::77¥ft~ ::r::,,, t:0 =--371=*t-=f ~~-o = ,!:: ~*• ,!:: T 00 
[0023] 
ii:1t:q'[ 1 4 lctltO) ::r::,,, t:0 = --37 iJC:t""t:!5Ci=iJimfJ:~E1JifrJltf;$:t:t, lt;ftrJ[ 1 3 gc~O) '/-7- :::r -

F:J£~7"PY7A~~~T-o=,!::~*•,!::--t-oo 
[ 3B gl=j 0) :t:iL:l;fU 
[0024] 
*5egl=j 1= J: hl:f, 7P ?''7 A O)lfj{'p~;J£;:t o = ,!:: fJ: < , m-=.*tU:t7" o Y7 A 9=10)7 Jv 

::::rv ;:(AiJC:m[~Li=< < tJ:o J: 51=Y-7' :::r- F~:J£~To0)-c, :J£~1fi0)7"o :;f7A~ 
ffi-=.*1=W~ L~T< fJ:00 
(3e~ ~*Mli:T -o t:::.. 'rJ>O)J'i-,a0)%~l 
[0025] 
-----:>0)7P -:7''7 ~ ::,,,- '.~7'' gjfr, {Ytl;:tt:fHD L 1=*/E L t:::..1/-7- ::r- F;l£~-C&Jht:f, CA 

D o/-Jv1=I& iJ ibtJ> = ,!:: iJC:RJifilfJ: 1/-7- ::r - F:J£~~- ,!:: t,' 5 %~-C~~T-o = ,!:: b ~ ;t 
Gh -o iJC:, -$ < 0) 7" o ?'' 7 ~ ::,,, -:7'' g is-1= b :xtJ;G ~ ~ -o = ,!:: iJC:RJifilc' &J iJ , 1/-7- ::r - F:J£ 
ffi~fl5'/-7-:::r-F;l£ffi7"0Y7A,&0'/-7-::r-F;l£ffi7"0~7A~~~Lt::r::,,, 
l::° = --37 iJC:~J&RJimfJ:fctfJJltf;$:1;::_ J: --:::i tW~T -o :17tti. b ~ ;:t Gh-oo 
[*Jiffi:fftl] 
[0026] 
t'X1=, ~#~l:m ~$~ LfJ:il,; G, *3egl=j 0)*:5!li:%~~JmgJ=J--t- 00 
~1ti,*3eoo0)-*•~-c&J0'/-7':::r-v:J£•~•0)m~~~--t-7"oy?~-c&J-o 

0 *~ -Cf:t, '/-A ::r - F 7 7 --{ JV X l),;' .>C+3'1J~-il!:m[(;::_ J: 0 -c '/- A ::r - F 7 7 --{ JV 

Y l=oc-~ho~-=f-il,;~ ~h -Ct, \oo 
Y- A ::r- Fttib® 1 c'l:t, 7"o ?~ 7 ~ ::,,,-:7'' § m1= J: iJ iciztt ~ ht= 1/-A :::r- F7 7 ---r 

NX~~ijJ6ij,~-CO).>C+~~E5Too ~t,T~ffi~ib$2-Cti,ME7"0~7~ 
::,,,~gffi0)7~ffi77--1N4~~ijJ6~ 

1/-7- ::r- F7 7--1 ;vX ,!:: 7tftZJffiil,;t'tijJ6 ~ho,!::, 1/-7- ::r- F::SC+3'rJocffi® 3 i= -C 
1/-7- ::r - FY 1=:l£~lli1J ~ h-oo 
[0027] 
~ t:::.., ~~ v A 1--ic•® 41:t, ~~M::sc+3'JJ ,!:: *~1.&::sc+3'1JO):xtJ;G v A 1-- ~tcig L -c &J 

0 ~m-c &J 1J , mric::sc+3'rJ~~® 3 1=:J:3 tt o ::sc+3'rJ O)*~M,m[i;::_:J:31., ,-c, i*::sc+3'1Jil,;g:JE1= 
*~~ht:::..::sc+3'rJc'&Joii:.-siJ"~- Mic~~v A J--EM®4 ~$~ L, it::sc+3'JJiJc:, ~t=­
*~~n -c1., ,tJ:1., '.>C+3'rJ-c&J o~it1:t, mm.1=*~::sc+3'JJ ~w~ L, Mtc*~::sc+3'JJi=-c 
~~Too ~t.>C+3'1JiJ,;g)Et=~~~;h,-Ct,\o.>C+3'fJ-C&Jo~itl:t, Mic~~!) 7- ]--gc,'~$4 
O)P"J'ifJ.1=tiE--:::i-C~~Too 
[0028] 
~ 2 f:t, *3egl=JO)-*M[{Ytl-C&Jo '/-7- ::r- F*~~ii:1=.:t3tt 0, 1/-7- ::r- F::SC+3'1J 

*•$0)~~1JJW~~T7P-7f-l--'"C'&Joo 
~im=::sc+3'rJIZ£~0)t= 'd> 0)-~0)-tJJWJ{r:M,m[:a-fl 5 (7- :c:;=- o/ 7" s 1 ,___, s 5) o 
"t-fJ:b"G, ~~1.&X+3'1J1=:xt--t-o--1::,,,7'y?7-0)1':JJWJ{r:~flt,, (7-777S1), 7;r,ZJ 

i\3-mffl~t"'t:ijil::ij ( s 2) , ::sc+3'!JIR-tm iJ O)JE~fwffl~~ijibtJ> ( s 3) o = = -c, ::SC+ 
~IROO!J'lwffl,!::ti,~;:t~, ~~7-~-7-.>C+~-~~t~::ro::,,,_:x::::jc:, TAB.>C+, & 
ft>C+w-c &J 00 

?'kt;:., 1/-7- ::r - F7 7--1 Jv XO)>C+3'1J~{:<$:~t"'t;iji6,ij ( S 4) , '/-7- ::r- F.>C+3'1J 
O)q:iiJ:.G::r;I-::,,, 1--fl~~IJ~L (S 5) , t'X~m[ (S 1 1) ~fl5o 

::r ;1- ::,,,- 1-- fl 0) ~1J ~ -c f:t, 3 itff ~ C:Jl.::f-'r 1= *~ L, 7 7 --1 Jv 1= lli 1J Too f;9lJ ;:t t:f, ::r ;1- ::,,, 

J-- 1t il,; 31t1= ~ t::iJC:--:::i -ci., '0~'8-t:t, 3 ----:>O)&fi ~Aho=,!:: 1= J: iJ, ~~AA 2:: ~~1_&0) 
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(7) 

1/-A::1-FO)D~%0)~~~*0-Cilih6h00 
[0029] 

~lffl 2 0 0 5 - 6 3 1 2 1 

;:_::. c, =i ;I- :,,,, r-1T c /'i, 7°P !f 7 A 0)*1-rr=1:t~ < ~~O)IJ:v \X-¥3'1J ~#~ L, 1/­
A =i- Fft:P>t_:g-il::;, 1/-A =i- FO)P"J~~~;~Mit 0 t= i5bf=, f:E#t=w~ iL:t?x-¥3'JJ-c-cb 
oo 

#iJ;!{_J:f, HD L i§i\3-~C i31fil---C-l:t, -fr_€;,~ "/*" 7J"G, M,~ "*/" ~---C-O)X-¥3'1J/:t, 
:::r ;I- ✓' 1-- 1-r c cb 0 o 

=i ;1- :,,,, 1-- 1T i= /j:, AA~ O)jffi IJ , 1/ - A =i - F 0) ~m ~ M ~t o t= i5b 0) X-¥3'rJ ii::; ic~ 6 n -c 
v \ 0 t= i5b, {E*~-W ~= ~T 0 ic~ ( #iJ .::t /:f, 5)-1~ o :Po/ !J 0)#~~, HD L f:=::lo ~t 0 ¥~ 
W@J~O)gf)f~~~tP"!~, -~7°P !f7~:,,,,-7''i3g\3-~=::1ott01::''"1/*A 7 p-~) il::;~7J"h-C 
v'of=i5b, =1;1-:,,,, t-1-r~~IJ~To~,~il::;cboo 
[0030] 
Y-A:::r- P'O)[J'tdf-~df- (S 4) , :::r;I-:,,,, r-1TO)~lj~ (S 5) il::;Mo C, X-¥3'1Joc•& 

V.:7 7--{ 1vilih 0)-~0)~~~D 5 (AT --y -:f s 1 1 .,.__, s 2 3) o 

TfJ:b'G, 1/-A:::I- FX-¥3'U,:=, oc•O)-r= --y!J ~:fT0-Cl,\fJ:l,\X-¥3'1Jil::;t¥tEToil" 
:ail:.~wlli~o (S 11) o bL, t¥ffLIJ:tthl:f (S 11/No), OC~T-7Jv0):}A 

1--~ilihL (S31) ,X-¥~2£-~~~MTTo (~:,,,,F)ot¥tETo.-fr(Sll/ 
Ye s) l:t, 0-~J Lt=.X-¥3'1J ~----:>f---:>Ji!ffi[~~=m.lf-:iL:.lf- ( S 1 2) , ii*X-¥3'1Jil::; <'.::'O) J:: 5 
fJ:X-¥3'1Jccb 0 7J"~wlli~oo 
[0031] 
~m~=- w*x-¥3'1Jil::;, 7"o !J"7 ~ ✓':7-§1filc1~vnor~1fil-c:cbo il"~il"~wili~o (A 

To/ 7° s 1 3) 0 TfJ:b'G, ii*X-¥3'1Jil::;, r*~ifil[!'t~~ 4 ~=m.lf-~~n -z:-1.,, orff-~IBC -
$5CT o 1L O)il::; cb o 7'J":a7J"~wlli~oo 

b L, ~X-¥3'Uil::;r*~1filccbhf:f ( s 1 3 /Ye s) , ii*X-¥3'1J~-=t0)~ ~ 7 7--{ 1vili 
7J L ( s 1 4 ) , ?x 0) :::i(:::j=:y!J 0) -r = --;; !J ~c..}\. -5 ( s 1 1 ) " 

~X-¥3'1Jil::;rff.<Ji\3-cfJ:v'•-fr (S 1 3/No) ~-;;t, ??zm~O)P"J~-r=-;;!l~=Ao (S 1 
5) 0 

[0032] 
?Jzm~O)-r = o/ !J ---C-1:t, ~X-¥3'1Jil::;IK-!m lJ X:¥=---C-cb 0 iJ:.~iJ"~Wiil~o (AT-;; 7" S 1 1 

5) 0 =- =- C, IK-!m IJ x:¥=c /-;;!:, ¥ft!A~-AX:¥=~¥ft!t' ~ =1 p ✓x:¥=, Gfc1TX-¥~0) 
x*ccboo 

b L, ~X:¥=3'1Jil::;IK-!m IJ X-¥---C-cbo•-fr (s 1 5/Y e s) /-;;t, ~X-¥3'JJ~-=t0)~~ 7 
7--{1vilihL (S 1 6), l?z0):::i(::cj::7JJO)f=--y!Jf:=A0 (S 11) o 

~X-¥3'1Jil::;IK-!m IJ X:¥=---C-fJ:l, ,.-fr ( s 1 5 /NO) fj:, ??zm~0)7 = o/ !J f:=Ao ( s 1 
7) 0 

[0033] 
??zm~O)-r = o/ !J ---C-t;i, i*X*3'!J7'J::;JE~ic~---C-cb o 7J"~il"~T = o/ !J T 0 (AT o/ 7° S 

1 7) o .:_ .:_ c, 7£~ c r:t, O, 1, 2, - 1, - 2, ···O) J:: 5 fJ:~~~*~ (1¥-tJyJ,~ 
I~~' lifil;i';J,~,~~) , X-¥3'1JfJ:<'.::'~#~TOo =-nGO)JE~O)~!JU:=---:,1.,,-cf:t, /P :7'7 
~ :,,,, !!'' i3 ii!:H= J:: IJ JE~ iJ::; ~ fJ: 0 t=. i5b, f'l¥ 1t-lB 0) gi:.~ ~~,rug. T 0 o 

1L L, i*X*3'1J ii::; ;i'~gc~c cb 0 ffl-fr ( s 1 7 / Y e s ) f:t, ~X-¥3'1J ~ -=t 0) ~ ~ 7 7 

--11vt!::jh L Cs 1 s) , {Xo)x*;,,1JO)-r =-;; !7 ~=Ao cs 1 1) 0 

i*x:¥=3'1Jil::;JE~tc~---c-1J:v\•fr cs 1 7 /No) 1:t, -JJ;O)x:¥=3'uoc•~~ cs 2 1,,...., 
s 2 5) ,:=Aoo 
[0034] 
j~(m,=, ~:::i(::cj::ylJil::;, -~O):::i(::cj::yIJoc•~~O) q=i-c:, VJ i50-C ili~ L t=.X*ylJ---C-cb 0 ;i'J:.~ 

iJ:.~wlli~o (AT-;;7°S 2 1) o TfJ:b'G, roc•T-7"1vJ ~=i*X*3'1Jil::;:5M:~6:J1.,,tt,, 
0 iJ:.:aiJ:.~wlli~oo 

b L, ff*X*3'1Jil::;-JJ;O)m~O)c:j=i---C-, V)2f)-C/::l::j~ Lt=.:>e:¥=---C-cbo•fr ( S 2 1 /Ye s 
) t:t, !*X*3'1J ~ r a_ i J ~=oc•, 7 r --11vilih L Cs 2 2) , ~X*3'JJ& V.:Mic a 
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(8) 4'/f!ffl2005-63121 

i ~~--r-7''1H=-*1¥T6 (S 2 3) o -t0)1&, i ~ 10,{ Y-7 !J ;J. Y 1-- L--C (S 2 4 

) , ?X 0) .>C*'.?'l 0) :r .x. o/ -!7 ~=-A 6 ( s 1 1 ) a 

b L, !ii.>C*'.7/JiJ:;;-~O)jn,~O) q:i--e, iu=-te~ L --c1t,6.>C*'.?IJ'"c'ab 6~.-g- ( S 2 1 /N 
o) tt, ~--Y--:fA,,~=.ict~~h--C1t'6.>C*'.7fJ I a_ j J ~=-~- L ( S 2 5) , i'JZO).>C* 

'.?IJ 0) -r .x. o/ -!7 ~=-A 6 ( s 1 1 ) a 
[0035] 
--1::icO)-~O)jn,~;o:;;*0--C, 1/-;;z_:::z-FXO)W2.iJ:;;*ot (7-To/7°S 11/No) 

, 1£•-r-7''1v--1::i=-abo~-x,j-F,G!) 7- t-z~te.1:JL (S 3 1), *70-f:t*TTo (x. 

:,, F) a 

£1_ -fl=., --1::icjn,~ 7 o -,=. J:: 0 --C, ~~t=- Y- 7- :::z- FiJ:;;W2. 6 h 6~-=f-~i'JZO)~ ~=.ff;; 
To 
[0036] 
~3~,*~~0)-~~~'"c'abo1/-;;z_:::1-FW2•~-~J::0--CW2.~hk1/-;;z_:::1-

F0)-{:9iJ ~ff;;T~'"c'ab o o 

'¾.t:=, ~ 61:t, ~ 3 ~=-MF,GToW2.M"O) 1/-7- :::z- F'"c'aboa 
'¾.k, @7~, 70~7~:,,~~ffiO)r~m-• (0)-$) ~ff;;T~'"c'aboa 

[0037] 
~ 3, @ 6 O);t2{Jlm=-~il,,h--Cv'o~*f:t, 1'r:ffi:%--c'ab l:J, ~~fU:t, 1/-7- :::z- F--1::,=-

1:t, ic~ ~ tL --C 1,, ,t_tl,, '~*'"c' ab o iJ:i, x.7' ,1 7' o/-Jvf_t c1:::''"c''l9!'.§:--1::~ff;; Lt:= l:J To b 0)--c' 
ab oa *@c·'t::B-il" l:J ~Tit, J:: 5 1=., 1'r:ffi:%~ ~0 --cab 00 

~ 6 ~ ~htf::B-il" o J:: 5 f=., ®~O) 1/-7- :::z- Fc-r:t, ::... 0) 7o ;1''7 Ail:;; J PEG 7 7 

,{ ;H=.OO;mT 0 70 ;!'' 7 A '"c'ab 0 =- t ;o:;;' ffi =~,=.$£ ,=.:StP l:J ' * t:= =- 0)70 -!7" 7 A 0) 
7 Jv :::::f !J :;7';.'A b ::B-iP 0 --c L '¾. 5 o 

-t =. '"c', ~ 6 0) 1/-7- :::z - Ft~ 7 O)rJ!i~ii,tJ~ t ~ ml G L.-g-;bi±" 6 =. t l=- J:: 1:J , ~ 3 
(1) 1/-7-. :::::i.- Ff;:~·T oa -=:. O)~•i=. J: ".J, ~ -~t;:t:t 1/-7- :::z - J--t0)17'J;@'., T ;vd Y 
:;7';.'AiJ:;;:Sil"l:J ,=.< < tctoa -tO)f::_'t/J, W2.f.&0)1/-7-:::z- F~ffi-=~f=-~~L~T< f_to 

[0038] 
'¾. t:=, @ 2, ~ 3, &V@ 6 ~d;l-hf'i:Sil"o J:: 5 ~=-, ~-0).>C*'.?IH:t, ~-O)J7'1$--c'J£ 

.6hoa ~O)fjiH:t, M~n¥Vte LiJ:;;abo-Wtl'"c'ilb l:J, ri¥Vt±:l LJ1:l?dPrl¥Vt±:l Ln;0)19-k iJ:;; 
~-(l)l7']$--c'J£. 6 tL --Cit, 00 

=- 0) J:: 5 t_t~-~T 0 =- t ,=. J:: l:J ' _>C*;>7IJO)W2-~ff 0 --c b" !ii 1/-A :::::i.- FO) 70 -!7'' 
7 Am:tJ{~~~.:to =. t t_t <, m=~1H=.1:t~fti~T6 O);o:;;mL1,,, y-7-. :::z- FYf=-~-6h6 

[0039] 
~ 4 t:t, *~~ 0)-~1illi¥tl'"c'ilb 6 1/-7-. :::z- F~-~i[:,=. J:: 0 --c Wn!G 6 ht:=~-!) A 1--

~ ff;;T ~ --e ilb o o 

Mic~ 2' &V~ 3' @6 O){ftl-e'/-7- :::z- F0)~-~1'r0t:=~f=, W2.!J A l--ic't@:$ 
4 ~=;j?g.Nfi~h--Clt\gP"]$~, ~ 4 O)J:: 5 f_t !) 7- 1--l=- 7 7,{ Jvt±:\.7JT6o 7 7,{ 1vl:BjJ0)78 
5:-ti:t, !J 7-. r- t L --C-Jil9:Et-J f_t C S V 785:tO) 7 7 ,{ Jvf=-te.1:J L --C It' 6 0 

::...O)J:: 5 ,=., W2•M&V~-f_&O)x,j-F,G00{,*~~-!J 7-. 1-- t L--CteJJT6 =. t ~=-J:: l:J, ~ 
•6nt:= 1/-7-. :::z- FY ~ftj~tfrT o~i=-, filJBC~- !J 7- 1-- ~ffl1,, ,--c 1/-7-. :::z- FY ~Mtfr 
T 6 =. t ti~l=!JiIB t t_t o o 

[0040] 
~ 5 f:t, *~~0)-~~-Wtl'"c'abo 1/-7-. :::z- F~-JJ"¥:td=..tott6, 1/-7-. :::z- FO)-:r'­

!7 7 0 -@'"c'ilb 60 
1/-A :::I - Fm:ibJl!:~ 1 1 ~= J:: 0 --c' 7 0 -7" 7 ~ / ;!'' ~ m,=. J:: l:J BC~ 6 tL t:= 1/-A :::I -

F7 7 ,1 Iv X iJ~'/b°td;l-:ib '¾. h, iE:--C O)X*'.?IJ;o:;;ic't@: 6 h6o '¾. t:=, rir,~~frm:Jbjfl,~ 1 2 ,=. J:: 
0 --c, M"tc 7 o '.7'- 5 ~ :,, ;;r·- ~ iiO)rJ!i~!i 7 7 -1 1v 4 ti~md;l-:ib '¾. tL .:s 0 

1/-7- :::z - F7 7 -1 ;vX t rJ!i~!!iJ:;;t°td;l-:ib '¾. h6 t, 1/-7-. :::z - FX*'.?IJ~-jn,~ 1 3 
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,2:.J:-0-C 1/-:;z,. ::::r- FYf:'.::.£~1±i.1J 6:h6o 
(0041] 

(9) !riflffl 2 0 0 5 - 6 3 1 2 1 

"¾. t::., £~ !J :;z,. t- ictfH21:EJ! 1 4 t::::. J:-0 -c, £~MX*3i!J c £~t&X*3ifJO)%J-;;t V :;z,. t- ii~ 
f1=pjt ~ :h 60 MBcX*3i!J£~911:EJ! 1 3 f2:.:tott 6 X*3ifJ0)£~911:EJ!/::::.:toi., \-c,. !~X*3irJii~~ 
t2:.W2~6:ht::.X*3i!J--C~67J"~7J"~, MBc£~V :;z,. t-icffiMJJ!l 4!2:.J:--=i-Cf1=foc6:ht::.%t 
;;t V :;z,. t- ~~Jffl L, !Y<X*3ifJii~ ... "¾. tz::'£~6:h -cv,fJ:v \X*3irJ--C~6:m-if1:t,. ~mf2:.£~ 
X*3i1J~f1=pjt L,. M~E£~X*3irJ/2:.-C£~T 60 ~X*}!Jii'>~f;:.£~6:h -Cv \6X+3ifJ---C 
~ 0:m-if1:t,. mrnc:xt;;t 0 :;z,. t- O)P"]$[2:.m:--=i -C£~ L,. X+3i!J£~:911~ii~~ TT 6 c,. £~ 
0 :;z,. }--,t~7 7-'1 JvZ ii'>f1=pjt~:h6o 
(0042] 

"¾. f:::_,. J.$:5e~ 0)-~'M[fJtl---C~ 6 1/- :;z,. ::::r - F£~75¥:td2:.:to ~to,. X+3ilJ£~:9J1:EJ!O)~{fflJ 
0) 7 o -f .:z- H:t,. ~ 2 t2:.~TX+}fJW2~:911~ 7 o-f .:z- }- c ~ < ~~fJ:0)---C,. ~~ 

~1f~T6o 
"¾. t::.,. J.$:5e~ 0)-~'M[fJtl---C~ 61/-:;z,. ::::r- F£~E¥~t2:. J:-0 -c -y-:;z,. ::::r- Fii5£~ 6:h 

6~-r ... &tf£~0 :;z,. t--,t77-"1' JvO)fF}Jjtt2:.01.,\-c1:t,. ~ 3~0)~~t~< ~~tJ:0)---C 

,. IDl~ ~1:f ~T 6 o 

(0043] 
"¾. f::_,. J.$:5e~ 0)-~'M[f~J---c~ 6,. irrJgc 1/-:;z,. ::::r - F£~75$~ ::::r ::..-, 1::° = -3' f;:.~:ff ~-ti-

6 f:::_?}JO) 1/-7,. ::::r- F£~7D !f7 .b.(2:.01.,\-C~~TOo 

10 

irrJgc 1/-,7_ ::::r- F£~7 o ::7"7 A ~;j,g.kfi-t 6 ~Emffi~ c,. 1/- :;z,. ::::r- FX (~~M 1/- 20 

7. ::::r - F) ~~d:f-Jbtf-=J=-~ ( {Jtl;;zJi7 o o/ l:::0 - (R) 7' -1 7,. ::7 ~~'AT, --{ :;z,. ::7,. ~t, \/:tM 
OO)J: 5 fJ:x;~7T,-17~f;:;j,g.kf36:hf:::._1/-:;z,.::::r- F{f:t"td:f-Jbt.r-=¥-~) c,. 1/-:;z,.::::r- F 
Y (£~:f.&1/-7,.::::r-F) {i:1±:i.1JT6-=f-~c ... ~~0:;<,.}--,t~{f:/:f::i.1JT0-=f-~c{f:~-t 
6 ::::r ::..-, 1:::° = - 37 {f: ffl v , 6 -=. c f;:. J: ~ ,. irrJgc 1/ - :;z,. ::::r - F ~~ 7 o ::7'' 7 A {f: ~:ffT 6 -=. c ii~ 
RJiIB---C~ 60 
(0044] 

"¾. t::_,. Mic Y- :;z,. ::::r - F£~7o ::7''7 A {f:~t!t-t 6 t=- ?JJ 12:.,. ::::r ::..-, e = -31 ii~t"".:Je(i=iJiIBtJ: 
g"cmPjjtf$:/;:., Mic.1/-7,. ::::r- F~~-;/'P :7''7 .b.0)7 7 .,-( Jv c,. MBc.1/-,7_ ::::r- F~~7P 
!f 7 A {f: ::::r ::..-, 1:::" = -3' f;:..,-( ::..-, :;z,. t- -,v-t 6 f:::_?JJO).,-( ::..-, ,7_ t- -7 -;l'o .ff 7 .b.~O) 7 7.,-( Jv~ 
,. ::::r ::..-, 1:::

0 = - 37 ii~~I& RJiIBtJ:g"c't~Pjjtf*r::::.;j,g.#fi-t 6 0 "¾. t=-... irrricicmPjjtf:<fq;:.;j,g.~ 6 :n -ci., \ 6 
7 7 -"1' Jvii'>-"1' ::..-, 31-:t o/ t- J:.---C-000 6 :h -ct,' 6 ffl-if 1:t, -=. :h G 0) 7 7 -"1' Jv {f: ::::r ::..-, 1:::

0 = - -7 
f;:.,;f 17 ::..-, o - FL ... 1/-:;z,. ::::r- F~~-;ro !l'7 A {f: ::::r ::..-, 1:::0 =-31 f::::..,-( ::..-, :;z,. t- -,v-t o-=. c 
1b RJfIB---C~ 60 
(0045] 
~J:.O)~~ i'J" G ~ G iPtJ: J: 5 r= ... -;ro ::7''7 A 0)~11=~~ .:z_o = t tJ: < ... m --lff2:.1:t-;ro 

f 5 A~ 0)7 ;v:::i' 0 ;;(A ii5~A¥ Lf;:. < < fJ: 6 J: 5 f::::.1/- :;z,. ::::r - F{f:~£T 6 0)---C ... ~£1& 
0) 7 o ::7'' 7 A {f: ffi - -lf f;:. ~tit L ~T < f J: 6 o 

(0046] 

30 

"¾. t=-,. -=f-rt':JIB{f:t°'td:f-Jbt.r-rt':l!tfttJb-=¥-t~, x 1:tJ5$---C-rt':!IB~ttd:f-Jblv --c,. 1/- :;z,. ::::r -
FW2~{f::f'f 5 = C f;:.J: ~,. 7P ::7"7 ~ ::..-,;:'.t'gjtfO)ffi~ii~~b-0-C b,. ~-0mT6-r*':!IB'iwffl 40 

~W2£T 6 t::lt---C%tr,tiin,1jlj§ c fJ: 60 
(0047] 

"¾. f:::_,. 1/- :;z,. ::::r - F~~irrJ:f.&O) 7 7 -'1 JvO)ffl,.y:1:t~b G f, -tJ::.-0, fi0)%J-J;tM~iJ~-!s[ 
To J: 5 f;:. 1/ - ,7_ ::::r - F~~ {f::f'f 5 2=. c f;:. J: ~ , ~~1& 1/- :;z,. ::::r - F O)ATftfrf1=* ;oq?£ c 
fJ: 60 
(0048] 
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2 miin0 I 
3 if (s_l'l = l) 

4 .._10: 

5 a_20; 

fl a...J(); 

7 L40; 

B 

9 else if (a_O = 2} t 
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11 

12 
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16 I 

17 fun~thm a_2;O 
18 
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a_2 det 
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if 
for 
while 
continue 
case 

int 
long 

char 

void 

goto 

*lffl 2 0 0 5 - 6 3 1 2 1 

Cadence Design Systems, Inc. - Ex. 1002, Page 00069



Searching PAJ 

PATENT ABSTRACTS OF JAPAN 

(11 )Publication number : 2006-285865 
(43)Date of publication of application: 19.10.2006 

( 51 )Int.Cl. G06F 17/50 (2006. 01} 

(21)Application number: 2005-107817 
(22)Date of filing : 04.04.2005 

(71)Applicant: NEC ELECTRONICS CORP 

(72)Inventor : EZAKI HISAHIDE 

(54) CORRESPONDENCE RELATION SPECIACATION METHOD, DEVICE AND PROGRAM 
BE1WEEN REGISTER TRANSFER LEVEL DESCRIPTION AND OPERATION DESCRIPTION 

(57)Abstract: 
PROBLEM TO BE SOLVED: To facilitate work for 
specifying correspondence relation between RTL 
description and operation description. 
SOLUTION: An operation composition device analyzes 
how to perform scheduling, control data flow graph 
creation, and sharing of a computing element or a 
register, and creates a correspondence table 
determining correspondence relation between the RTL 
description and a CDFG, and a correspondence table 
determining correspondence relation between the CDFG 
and the operation description. A path specification 
device combines the correspondence tables to generate 
a correspondence table determining the correspondence 
relation between the RTL description and the operation 
description. The path specification device reflects a 
notice path in the RTL description, and thereafter 
specifiably outputs the operation description 
corresponding to the RTL description by a conditional 
branch on the operation description and each state of an 
FSM of the RTL description. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 

http:/ /www19.ipdl.inpit.gojp/PA 1 /result/detail/ main/wAAANhaqEeDA418285865... 2008/01/17 
Cadence Design Systems, Inc. - Ex. 1002, Page 00070



JP 2006-285865 A 2006.10.19 

(19) agttlHf (JP) (12) ~ IIJ ff Jf ~ •<A) (ll)~~lli-~lffl-~ 

(51) Int. Cl. Fl 

!Jtlll2006-285865 
(P2008-al5885A) 

(43) ~lfflB 51l,e18$10Jl198(2006.10.19) 

GOBF 17/SJ (3m.01) G06F 17/50 654M 
.,--7::1-i-:- <~"'fl 
5B046 

(21) llili1f~ 
(22) ll:lliS 

(57) [~~) 

~-2005-107817 (P2005-107817) 
.iji.~17&f:4JHS (2005.4.4) 

(f!Uj] 

RTL~~c!l/J{~~c0)000)MJ;tM~~CQ~~ 
~ft:Too 
(ffftlc.:f-~] 
lli!JfF.g.~~-i)t;a(.'7"1/:::r..- !) :,9', ::I/' I- P-Jv7-

~7p-9'77fF~. U~V1/A~O)*~~~O)J:: 
? !;::.ff-::,t\.~oil'~~L,, RT L~~c CD FGO)~-J 

J;tOO~~~~~MJ;t~c, CDFGc~~~O)MJ;tM 
~~~~t.::;ttJ;t~~fF.nlt L, tta< o 1{.:;;a(.*~~tlJ;t, ::: 

~bMJ;t~~~.g-1..,, RTL~~c!l/J~~O)MJ;tM~ 
~:..t~t.::MJ;t*~1:.,ox;-roo ..,{;a(.*'..<E~ffl':1±, ft~T-5 
1{?- ~RTL \IB~I;:&~ L,~:f&, RTL \IB~l;:;tti;t;-;s 
!l/J{~~- R TLfi:.~t,~~T-5 F SM0)45,-~~.!::~fF 

ti:.~J:.O)~ftf:;;5j-ifBils:.J:: l'J *'..<tRJ~ls:./:.1:i.iJT 00 

[mtRJ~I] 

IJ:g 1 

(71) lli■A 302062931 
NE C.z.v? I- o.=.? .7..-1,l:~~tl: 
llli~Jll~Jll-mlF~~"FiB. I 7 5 3.jjjj 

(74) ftJ.1.A 100080816 
11'1.!I± hllli um 

(72) J§IUJ:~ ITQ t.!if~ 
llli~Jll!!if<Hl._m!FHI~"Fffl'S I 7 5 31U11! 

NEC.z.v?t-o.=.?.7..~~~tl:~ 
F !>--1... (~;;;) 5B046 AA08 BA02 

ffi'l!ft!l! [~] 

I ~• 
:»fi-sis= ,-t-----'...:;-- ; 

I :~~~~~~~~~ ~·I 
~ L-.22.,p,<!"---' ~~~;~~~;~ l 

•......... - - -- ------- . --- :.1 
~./'./£ .rr.-J. 

i~;_·,;;g··------------- --------- ~~---~·-: ;a 

I . -•-m••·-·" .. 
[ RTUaiU, fJ!ff<@1',Hltil!lfi;i;,;, 

L.n~u••••••••••••n•• .. •••••••••••••••••••• ••-•••-••••-••,.•••••••••••••••••••••n••: 

Cadence Design Systems, Inc. - Ex. 1002, Page 00071



(2) JP 2006-285865 A 2006. 10. 19 

[ % 1ff ffl 31t 0) fffi lffi l 
[lWJ;Jt~l) 
&~<tb1~0)*#0~x~~fi•Wre~t~AA~~t~A1JL, 
Mre•wre~tMre~AA~~n>G~•*•Vo/1/~~TQV1/A?'G*vxNre~~¢ 

AA T Q !WJ f'F ~ AA & M ,;: :B 1,' -c , 
Mrev1/A?'~*vxNre~O)~AA~fflk;t3~Q- <•wre~) •O)re~tr (v1/A 

?'G*vxNre~) •O)re~t~•*•Vo/1/0)*•tMre•wre~k;f3~Q*#0~t 
O)oo~~reffi*~-t-QM$00~~~¥mt, 

AA le M $ oo ~ ~ ~ ¥ m 1;:: re ffi * ~ ~ n t~ m * ~ m '-', -c , & t~ < t b , r < v 1/ A ,;r ~ * 
v x 1v re ~ ) -Ol!J (1) re ~ t , AA re ~ • * • v 1/ 1/ (1) * ■ t , AA 1c * 14 0 ~ 0) ti ffl t , • < • 10 

wre~) •(l)re~tO)M$00~~~LtcM$*~~AAT0M$*~AA¥mt, ~•.:ttc= 
t ' 
~-- t T 0 !WJ{'F~AA&ffL 

l iffi 31t :g[ 2 l 

MreM$•~M~m~, Mre•~~M&Mffi!WJ~re~n,Gq:iMvxNre~~~AAT0 ■ 

1;: M re M $ oo ~ ~ ~ ¥ m 1;:: re m * ~ ~ n t~ m * ~ m "', -c , & r~ < t b q:i rie!J v x Jv re ~ 0) / 
-Ft, •wre~O)M$$0t~M$#~6ffi10)M$*~~AAL, 

~k, Mre!WJW~AA&&ffiq:iMvxNre~t~AA~~n,G~~*•vo/1/~~T0v1/ 
A ,;r G * v x 1v re ~ ~ ~ AA --r 0 • f;:: n 1c M $ oo ~ ~ ~ ¥ m 1;: re m * ~ ~ n t~ ·FA w ~ m "', -c 
, & f~ < t b v 1/ A 7 G * v ~ Jv re ~ (1) / - F t , Afr re q:i f'Ja'j v x Jv re :iz!! (1) / - F t ~ , j1f(J 20 

£q:iMvxkre~ffi~T0~•~•vS/1/0)*8t*#0~(1)ffiffik~~-cM$#~0• 
2 O)M$*~~AAT 0 = t, 
~ • a t T 0 ffl 31t Jj[ 1 f;:: E !It (1) l!J f"F ~ AA & & o 

[lffi;Jt]j[3) 
ME~$-~M~~~' ME•W~M--~•wE~~~G~~v~N~~~~MT6R 

f;:: -mi- E ~ $ 00 ~ ~ ~ ¥ Ut (;:: le. ffi * ~ ~ n t~ ffi ffi ~ Jl'l 1,, -c , & f~ < t b q:i f'Jl'j v x Jv E :iz!! (1) / 

- F n> G (1) A ti:! 1J ill" % t , i/J W ~c ~ (1) M $ 'I½~ 0 t ~ M $ ftj· It 0 ffi 1 0) M $ • ~ ~ AA L , 

~k, MEIJJ~~M&&ffiq:iMvxNE~t~M~~n,G~•*•vo/1/~~T0v1/ 
A ?' if~ * v x Jv \re ~ ~ ~ AA T 0 ■ 1;:: Afr ic. M $ 00 ~ ~ ~ ¥ .ffi (;:: re •f:l i¥c ~ ~ ;h, t~ ·11! ffi ~ Jl'l 1,, -C 
, & f~ < t b v 1/ A ,;r ~ * v x 1v \re ~ (1) / - F n, G 0) A /:ti 1J {~ % t , AA 1c q:i f'di v ~ 1v \re :iz!! 30 

(1) / - F n, G (1) A l±l 1J fil % t ~ , -mi- 1re q:i r"', v x Jv 1re ~ ;o! ~ --r 0 ~ ~.& * • v 1/ 1/ (1) * ■ t * 
#0~0)ffiffik~~-cM$#~0m2(1)M$*~~AAT0=t. 

~-Mt-t"0ffl31t~lk\rea(l)!WJW~M&&o 
[ ffl 31t :g[ 4 l 

ffl 31t lJ[ 1 1;: ic. !It (1) !WJ {1= ~ AA & • 1;: ~ ~ -C ~ fJX, ~ ;h, tc M $ * ~ A J-J L -C , v 1/ A ?' ~ * v 
xNre~t!li/JWre~00(1)M$00~~- M\rev1/A?'~*vxNE~ffi~T0~~* ■ vo/ 

:,.,- (1) * • t . ~u re • 11= 1c ~ 1;:: :to it 0 * 14 0 ~ 0) m w 1;:: ~ ~ -c • '.ii:: J:iJ ~ ;;:: l:tl n --r Q M $ % g 
¥.1¥i~{ila;tt~= t, 

~%at T 0 rill~~lrr3U~&•o 
[ lm 31t :g[ 5 l 40 

ffl;Jt]j[2X~3Krea(l)!li/JW~AA--k~~-c~AA~htc•l. ffi2(1)M$•~~PX,L 
-Cffi3 O)M$*~~MT0¥mt, 

Afr re .ffi 3 (1) M $ * ~ Jfl t,' -C • v 1/ A 7 G * v ~ Jv it. ~ t !WJ {'p ic. Jz!! f'ia'j (1) M $ 00 ~ ~ . Afr re 
V1/A?'G*vxNE~ffi~TQ~•*•Vo/1/0)*•t. -mrre!li/JWE~k:B~0*#0 
~(l)ffiffik~~-c%'.ii::J:iJ~ktl:liJT0M$%~¥.!¥i~•;ttc=t. 

~%Mt T 0 @J~~tt~~-•o 

[ lm 31t :g[ 6 l 
&~<tbl~(1)*#0~X~~fi!li/JWE~t. 
ME!li/JWE~~•~~ML-C~fJX,~;h,tc~~~•vo/1/'~~T0v1/A?'G*vxNE 

~ t. 50 

Cadence Design Systems, Inc. - Ex. 1002, Page 00072



(3) JP 2006-285865 A 2006. 10. 19 

Mfflv1/A?&*v~Nffl~cME*Ett9v1/ ✓ ©tt9cME*#~~©MftcAAE 

!.t!JfF!c~ c ©MJ$00~ ~7F L,,f.::MJ;t* c, ~J-...1J l.,,--C, 
MEv1/A?G*v~NE~cAAE•tFe~oo©MJ;tOO~~, Mev1/A?G*v~N 

e ~ ii; * -t- 0 * mi tt • v 1/ ✓ © tt • c , AA e • 11c ?i:'. ~ 1;:: :t3 it o ~ 1tJ.: ~ ~ © ffi • 1;:: J: --::i --c ~ 
IE RJ fil3 1;:: 1.±l 1J T 6 M r,t ~ IE =F m ~ -Om ;:t t.:: ::. c , 
~~~c To@llr%~ttJU~~ttL 

[~3Kli'i7} 

Me:mr,t~IE-=F.!&1±, 
AA llG V 1/ A ? G * V ~ JV ffl ~ IC J: Q /{ A • ffl ~ A jJ l.,, ' 
AA -ITT:, /~ A '1w ff 1;:: J: --::i --C ~ IE 6 ;h, 6 /{ A :fr:: f;$: ii; , fnJ - © * ~, tt S v 1/ ✓ © tt 9 , ii• "-.:> , fnJ 10 

© ~ ftj.: ~ ~ 1;:: ~ T 6 llJ fF ffl ~ © Y - A ff ~ Ml 1.±l L, , 

MMl.:f:lL,,t.::tJJfFE~©Y-Aff~l±l1J-t-0::.c, 
~ ~ ~ c T 6 \n'i ;Jt li'i 4 7J ~ 6 v\ i" ;h, ii• - f;:: ffl ~©@I Ir%~ tt J<: :m • IL 

(ffi3KJR8} 

P~<cl,l"::>©·#~~x~~fi-f'Fffl~c~AA~~C~A1Jl.,,, AAffltJJfFeJlli:cM 
E~AA~~ii•G*Ett9v1/ ✓ ~*-t"ov1/A?&*v~NE~~1::AA-t"ollJfF~AA•• 

~ ,fil'J AA T 6 ::r ✓ 1::· ;:::t. - ? l;:: '.% ff 6 it 6 7' o f 7 A -e d'J --::i --c , 
AAfflv1/A?G*v~NffiJlli:©1::AA~WK:t3~68 (tJJfFffl~)•©e~cr (v1/A 

?&*v~Nffl~) •©EJlli:c*E~ ■ v1/ ✓ ©~9cAAEllJfFE~K:t3~6•#~~c 

©OO~~esmM-t-offlHc, w 
M ic :tt r,t oo ~ ~ m -=F m 1c Jrc. ffi m N 6 n t.:: m ffl ~ m v \ --c , & f.t. < c t, , r < v 1/ A ? G * 

v~NffiJlli:) •©e~c, AAE*E~ ■ v1/ ✓ ©~Sc, Mffl*#~~©ffifflc, a (tJJ 
tFe~) •©EJlli:c©MJ$00~~7Fl.,,f.::MJ;t•~1::AAT6fflHc, 
~ AA ffl ::r ✓ l::° ;:::t. - ? 1;:: ~ ff 6 it 6 7 o f 7 A a 

[ ffi ;Jt l1i 9 l 
M tc M r,t oo ~ ~ iWI -=F m 1;:: e ffi m M 6 n t.:: • • ~ m v, --c , '.'.Jr f-t < c ti , r c v 1/ A ? G * 

v~NeJlli:) •©e~c, Me*•~•V1/ ✓ ©ttac, Mm•#~~©Mfflc, a c• 
tFe~) .©ffl~c©MJ$00~~7Fl.,,f.::MJ;t*~1::AAT0fflHcl.,,--C, 

AA iE • f'F £ Jlli: ii• G 9:J Fia9 v ~ Jv ffl Jlli: ~ 1:: AA T 6 ~ IC AA llG M r,t 00 ~ ~ m =F m 1;:: tc tl m N 6 ;h, 

t.:: ·tf ffl ~ ffl v' --C , & f,t. < c l, 9:J F.lJ v ~ Jv 2 Jlli: © / - F c , l!vJ fF e Jlli: © M 1$ $ ~ c ~ M 1$ t-t 30 
~6ffil©MJ$.~1::AATofflHc, 
Me9:JOOv~NE~c~AA~~ii•G*~*·V1/ ✓ ~*TOV1/A?G*v~NffiJlli:~ 

1:: AA -t- o • 1;:: ~11 ic M r,t oo ~ ~ m =F m 1;:: e ffi m M 6 n t.:: • • ~ m v, --c , '.'.Jr f-t < c ti v 1/ A ? 
G*v~NE~©/-Fc, AAffl9:JOOv~NffiJlli:©/-Fc~, ME9:J00v~Nffl~~* 
-t-0*~~•V1/ ✓ ©ttac•#~~©MftKJ:0--c:mr,ttt~offi2©:mJ$•~1=:AA-t-o 

fflHc, 
~ AA ffl :::r ✓ 1::

0 

;:::t. - ? (;:: '.% ff 6 it 6 ~ ;Jt li'i 8 :;:: !c. ~ © 7 o -!f' 7 A o 

[ffi:Jt.JJ:I OJ 

AA e :xt J$ oo ~ .m iWI -=F m 1;:: e ffi m M 6 n t.:: m ffl ~ m v, --c , '.'.Jr f-t < c ti , r c v 1/ A ? & * 
v ~ Jv e Jlli: > ffiU © e ~ c , AA e * ~N tt • v 1/ ✓ © ~ a c , AA e • ftJ.: ~ ~ © • • c , a < • 40 

tFeJlli:) •©e~c©MJ$00~~7FL,,t.:::ttr,t•~1=:AA-t-offlHcL,,--c, 
AA' ffl llJ f'F ffl Jlli: ii• G 9:J Fia9 v ~ Jv e ~ ~ 1:: ,fiX, T 6 • :;:: M le:'. M r,t 00 ~ .m m -=F m :;:: e ti m N 6 ;h, 

tc. ffi ffl ~ ffl v • --C , & f,t. < c l, i:p Fia9 v ~ Jv ffl Jlli: © / - F iJ> G © A t±l 1J f~ % c , • fF £ Jlli: © x-..t 

J$$~c~MJ$#~6ffil©MJ$.~1::~-t"offlHc, 
AAe9:JOOv~NffiJlli:c~M~~n•G*~~•v1/ ✓ ~*-t"ov1/A?&*v~NfflJlli:~ 

1::,5,x;-t-6•KAAe:mJ;f;OO~-mm-=FmKeffimM6nt.::fflff~ffli,,--c, &~<cliv1/A? 
G * V ~ Jv ffl Jlli: © / - F n> G © A t±l jJ f~ % C ' AA llG i:j:J rf!, V ~ JV llC Jlli: © / - F ii> G © A 1.±l jJ 

f'i3 % c ~ , ~iJ e 9:J rl'I, v ~ Jv !c Jlli: ii~ * -t- o * ~, tt • v 1/ ✓ © tt a c • ftJ.: ~ 1ilsi © ·tf ffl 1;:: J: --::i --c 
M!$#~6ffi2©MJ$.~1::AAToffl~c, 
~ AA Ile :::r ✓ l::

0 

;:::t. - ? :;:: '.% ff 6 it 6 lffi ;Jt li'i 8 i;:: ffl llllt © 7' o -7 7 A o 50 
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(4) JP 2006-285865 A 2006.10.19 

[ffl:tjt~ 1 1] 

&~<cbl~~•#01l!itx~~T6itl*E~c~,Ex;~~C~AnL. 
MEiti*E~cAAE~M~~;6•G~~tt•v1/ ✓ ~~TQV1/A?~*v~NE~~~ 

,Ex;T6f-::.'!/;i~-;;f'o Y°7Ai:;ti;>".J-C, 
itJ ·* E ~ c k py; ®J *SJ r: £ ---:5 1., \ -c AA E ~ ~ tt S v 1/ Y ~ tt m c AA ~c. itJ f1= ic ~ 1c .ta It 6 • f4= 

St !1JE ~ ~ T 6 9'1 fli1 v ~ Jv E ~ ~ ~ py; T 6 c c b lc . & I~ < c b ~1r E q:i ra1 v ~ Jv E ~ ~ / -
~cAAEitJ~E~~M$$0c~M$#~6ffil~M$*~~,6.x;L. ~h~h>=pOOv~N 

Et ~ :m, ffi f ~ . ffi 1 ~ M $ * :m ffi f ~ IC :m ;ffi T 6 9:J rn1 v ~ Jv E ~ 1£ ~ ~ :@. c . 
~iJ E rr r,,, v ~ Jv E Jlt -m- iffi f ~ 1c :m iffi 6 h ---c 1.,, 6 q:i r", v ~ Jv E ~ c AA E ,g- ,5x ®J ¥-J 1c .£ ---:5 1., \ 

-C * mitt S v 1/ Y ~ * T 6 v 1/ A ? iJii * v ~ JV E ~ ~ ~ ,Ex; T 6 c c b tc , P I~ ( c b AA E 10 

V1/A?ilii*v~NEJlt~/-~cAAE9'100v~NE~~/-~c~. AAErroov~NE 
Jlt :6" ~ T 6 iv1 E * mi ~ • v 1/ ✓ ~ tt • c wi ~-c • flJ: 0 il!it ~ 1w • 1c J:: ".) -c M $ f-r it 6 m 2 ~ M 
$ "P. ~ ~ J:i,X; L . ~ h ~ h , v 1/ A ? iJii * v ~ Jv 'ilc ~ :m ffi f ~ , ffi 2 ~ M $ "Jf. ,m. ffi f ~ IC ~ 

ffiT6 RTL ~py;~:flE c. 
~ :::r Y l::° = - ? IC ~ fi 6 it Q 7 o -7" 7 A 0 

[ffl::it~l 2) 
ffl ::it ~ 1 IC ire. t\t ~ l!J * k Ph ~ &I: tc J:: ".) -C ~ AA 6 h t~ Jt-t Jt; * ~ A n L -C . v 1/ A ? ~ * v 

~NE~citJ~EJltOO~M$Mffi~. AAEv1/A?ilii*v~NE~ffi~T6~~ttSv1/ 
✓ ~ ~ • c . AA tc itJ ft E Jlt :6; ~ T 6 • f4= 0 il!it ~ m • 1c J:: ".) -c ~ IE ,:,y ~ ic 1±1 n T 6 711 :@. • 

~@]Mfttt~m~-~-MT6:::rYJ::°=-?~~fi6it67 □ -7"7Aa 

[ffl::it~l 3] 
ffl::it~2X~3~E-~itJ*~py;~-~J::".J-C~,Ex;6hkffil. ffi2~M~"Jf.~kAAL 

-Cffi3~M$*~~,Ex;L.E-•WT6711Wc. 
AA E • 3 ~ M $ * ~ m 1.,, -c . v 1/ A ? ~ * v ~ Jv IB ~ c itJ ~ E ~ r,,, ~ M $ M ffi ~ AA ~'B v 

1/A?ilii*v~NE~ffi~T6*~~-v~Y~~•t. AAEiti*E~ffi*T6•#0~ 
~ 'If • ic J:: ".) -c ~ IE ,:,y 1lli 1c w n T 6 711 w c . 
~ @l M ~ tt ~ m ~ &: ~ W AA T 6 :::r Y l::° = - ? tc ~ 1'f 6 it 6 7 o -:f 7 A a 

[llw::it~l 4) 

&~<cbl~~•#01l!it~~~fiitl*E~c. AAEitl*E~~-*kAAL-C~AA6h 

20 

t-::. ~ ~.Ii tt • v 1/ Y ~ ~ T 6 v 1/ A ? ilii * v ~ Jv E ~ c . AA ic v 1/ A ? ~ * v ~ Jv tB ~ c AA 30 

E*•tt•V1/~~ttScAAE.#0~~-•cAAEitl*E~c~M~Mffi~~Lt-::.M~ 
*c· ~AnLilc.1%M'T6711Wc. 

AAili:'.v1/A?ilii*v~NE~cAAEiti*E~OO~M~Mffi~. AAEv1/A?E*v~N 
tB ~ iit ~ T 6 * ~.Ii ~ m v 1/ Y ~ ~ • c . AA re itJ ft ?c ~ 1c .ta rt 6 • ftj:. 0 ~ ~ m w 1c J:: ".) -c ~ 
IE RJ flli lc I±! n T 6 711 ml c . 
~ @] • ~ tt ~ m ~ • ~ • AA T Q :::r ✓ e = - ? 1c ~ rr 6 it Q 7 o Y 7 A 0 

(ffl::it~l 5] 

AA E v 1/ A ? E * v ~ Jv E ~ 1c J:: 6 ,,{ A ·Wr • ~ A n T 6 711 :F1E c . 
~tr E ,,{ A m • 1c J:: ".) -c ~ IE 6 h Q /{ A ~ {,$.: ii; . IRJ - ~ ~ ~ tt • v 1/ ✓ ~ tt • . ii• ~ . IP] 

- ~ • flj: 0 1~ tc ~ T 6 !E/J fi= E ~ ~ 1/ - A fl ~ TIE I±! T 6 711 ml c . 40 

~ml±!LkitJ*ilc.Jlt~1/-.Afl~l±!nT6711mlc. 
~@] • ~ tt ~ m ~•~•AA T Q :::r ✓ 1::· = - ? 1c ~ fl 6 it Q im * ~ 1 2 F.J ~ 1 4 1.,, i"' h ii• 

- IC ?c 8 ~ 7 o Y 7 A 0 

[ffl::it~l 6] 

1~~•~01l!itx~~fiiti*E~ckAA~~ii•G~•ttmv1/Y~*T6v1/.A?~* 
v ~ JV E ~ ~ ~ AA T Q iti * ,g- AA ~ • c . @] • ~ tt ~ m ~ • ~ m I.,\ -c rr 5 . AA E v 1/ A ? E 
*v~NE~citl*EJltOO~M$Mffi~;E~~i:;ti;>".J-C, 

AA E itJ f1= k py; ~ • :6'- AA E v :: A ? ~ * v ~ Jv E ~ ~ ~ py; ~ ffl. 1c .ta it 6 ~ c itJ f1= ic ~ ) 1ll.tl 
~ili:'.~c~ (v1/A?ilii*v~NE~) ~~E~c*~ttSv1/Y~ttScMEiti*E~ 
IC .ta It 6 • ftj:. 0 il!it c ~ M ffi ~ M ~ M" ffi ~ ffi f !3¾'. IC E ffi {% M' T 6 I ;ffl. c , 50 
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(5) JP 2006-285865 A 2006.10.19 

MreDfF~d-•ffiMreM~M-•M¥mKre••M6hf::ffift~ffiv't. :P~<c'b 
.~ (v1/A~~*vxNre~> oo(l)re~t. Mre*•ttav1/Y(l):tk:at. oore•#~ 
tt(l)ffiftc.~ (Df'fre~) oo(l)re~c(l)M~M~~~Lf::M~*~~dT6Iffic. 

oo re [El n ~ tt x m • • ti, • M re M $ * ~ m v, t . v 1/ A ~ ~ * v x 1v ic. ~ c D w re ~ (l) 
M$M~~- ME*•:tk: ■ v1/Y(l):!;k:acMre*#~tt(l)ffifflK~0tM~PJmK1±1hT 

oiffc. ~"?iu=-c. 
~M9cTov1/A~~*vxNre~cDWre~oo(l)M~OO~M~$$0 

U1i ;1t Jill 1 1 1 
MreDfF~d-Wti. DfFE~il•G~OOvxNre~~~dT6 ■ KMreM$00-•M~ 

m r:: re•* M 6 n t:: ffl • ~ .m v' t,, :P t,1. < c 'b ~ Fiai v x 1v re~ (l) / - i.: c D ff re~ (l) M ~ 10 

$~c~M~#~6ffil(l)M$*~~dL. 
MreDfF%d •• ti. ~K. MreDfF%d-·ffi~OOvXN£~c%d~~il•G*~:tk: 

■ v1/Y~*Tov1/A~~*v~NE~~~dTo ■ KMEM$M••M¥mKE•* 

M 6 n t:: ffl ffl ~ ffl v, t . :P f,t. < c 'b v 1/ A ~ ~ iE v x Jv E ~ (l) / - F c . AA re ~ Fiai v x Jv 

£~(1)/-Fc~. Mre~oovxN£~ffi*T6ff~ttav1/Y(l)ttat•#~tt(l)ffiffl 
K~0tM$#~6ffi2(l)M$.*~~dL. 

Mre[E]fflattxm••ffi. ffil, ffi2(l)M$*~%dLtffi3(l)M$.*~~dL .•• 
s (l) M $ * ~ .m v, t . Ari re v 1/ A ~ ~ * v x 1v re JZtr c D ff le JZtr Fiai (l) M r,c;. M ~ ~ . M re ff ~R 
ttav1/Y(l)ttacMre~#~tt(l)ffiftK~0tM~PJmK1±1hT6::_c, 

~--cT6ffl;Jt~l6K£8(l)v1/A~~iEvxNre~cDfFE~OO(l)M~OO-MIE W 

$$0 
[ffl;JtlJ:l 1 8 1 

MreDfF%d.ffi'.ti, Df'fre~ti•G~OOvxN£~~~dT6 ■ ~MEM~OO~•M¥ 

!¥t f;: re • f% M ~ n f;::_ t?r ft ~ ffl v, t . :P f,t. < c 'b ~ ria, v ~ JV re ~ (l) / - F ti• G (l) A 1.±l JJ m % 
c.DfF~~(l)M$$~c~M$#~Q~l(l)M$~~~~L. 

MreDfF%~~-~- ~K. MEDfF%d.a#~OOvxNre~c%d~~il•G*~tt 
a v 1/ 1/ ~ ff T 6 v 1/ A ~ ~ iE v ~ Jv re ~ ~ ~ d T 6 ■ 1;:: wJ ta M $ M ~ • M ¥ m [;:: E ffi {% 

~ 6 n f;::_ ffl ft ~ ffl v, t . ::P f,t. < c 'b v 1/ A ~ ~ iE v x Jv re ~ (l) / - F ti• G (l) A 1±1 JJ 18 % c 
, AA le ~ ri'I, v x Jv re ~ (l) / - F ti• G (l) J\. 1±1 JJ f13 % c ~ , M re ~ Fiai v x Jv ta :i£ ti,; ff T 6 ff • 
:tk: • V 1/ ✓ (l) :tk; • C * f-t ~ tt (l) ffl • {;:: ~ 0 t M $. # it 6 ffi 2 (l) M $ * ~ ~ d L . 30 

Mre[E]fflRttxm•affi. ffil, ffi2(l)M~*~%dLtffi3(l)M$.*~~dL .•• 
3 (l) M $ * ~ ffl v' t , HiJ ic. v 1/ A ~ ~ * v ~ Jv re ~ c D f'f E ~ FF!, (l) M $ 00 ffi ~ . AA E ff ~Jy; 

:ix • v 1/ ✓ (l) tt • t M re ~ 14: ~ llSi (l) m ffl r;:: ~ 0 t it IE RJ m r;:: m n T o =- t . 
~~McT0N*~1s~e•(l)v1/A~~*v~Nre:iztrcDfFE~OO(l)M$.OOffiM~ 

$#:.o 
(!1i;JtlJ:ll 9) 

Hli re [El • R ;;i- x m • S ii> , M E v 1/ A ~ ~ iE v ~ Jv re ~ 1:: ~ 6 .,1{ A ·m ft ~ A jJ T 6 I ff 
c . 

fjlj E [El • R tt X m •• ii> • HiJ le ffi 3 (l) M $ "!Ji: ti• G . fi"J re .,1{ A ti • [.:::. ~ 0 t ~ IE ~ n 6 .,1{ 

A ~ ft;: j1)> , IP] (l) * fl~ :!;k: 9 v 1/ 1/ (l) :fx • , ti• 0 , IP] (l) ~ {q: ~ tt 1:: ~ T 6 D fp £ ~ (l) 1/ - 40 

Aff~IBJl±iT6 Iffi c, 
HiJ le [El • R fH- x m • fflt iJS: , • IBl 1±1 L t:: !tl1 ff E ~ (l) 1/ - A ff ~ 1±1 jJ T 6 I ff c , ~ "@;- tf ::_ 

C • 
~M9cT6ffl*~l7Xtil8~re•(l)v1/A~~*v~Nre~c-fFre~oo(l)M$ 

Mffi~~$r:to 
[ ;e tJA (l) W i%lll t.t. 1m 00 l 
Hi: ffi' ~ !llf 1 
[0001) 

;$: 5E tJA !'J: • .>f. ~ ft;:~ ffl [El M (l) /~ A 1.:::. M $. T 6 J::. ~ -Oltl (l) le ~ (l) M IE ~ PJ m c T 6 $ $ , ~ 

ffit lft.. IF 7' i:z f 7 A [;: 00 L , M I:: v 1/ A ~ ~ ~ v ~ 1v re ~ c i/J fF le ~ F"i (l) M $ 00 ffi M IE $ $ 50 
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(6) 

• ~~~~~~aT0k~(J)- ■ &a~cY5A~MT0a 

[ 'W ~ tt * ] 
[0002] 

JP 2006-285865 A 2006.10.19 

L S I (J) ~ ffI it. l'i 1¥ -« m ~ M ~ f:t-J [;:. :l:\ll 1JO L --C 1,, \ 0 71" • U it * A A (J) 1IB 1J [;:: /'i mui 71" 
© 0 t::.. ~ • -~ tt m :tlit (J) ti8 * r;:: n tt 1lli n 71s ii§ 1,, \ -'::) 71, ft 1,, \ c 1,,, 5 :tic m 71" 1:. c 0 o ::. (J) n tt 1:. lfi.. 

tt(J)~ ■ ~fiHT0k~(J)*~~7~c-~(J)0c-'::)~. Utt(l)MJatt.a-~~0.!:::1,,\5~ 

~ 71" © I'.) , * t::.. . .:C (J) t::. ~ (J) E D A ( e l e c t r o n i c d e s i g n A u t o m 

a t i o n ) o/ - Jv 'b "a- 'fllt ~ ~ 6 ;h, --C 1,,' 0 o 

[0003] 

{§U .:z.. It" , © 0 7-11 H a- ~ fr T 0 .,,-... - F r) = 7 ~ IDi'. tt T 0 ~ 1;:: , ;tt a c ft 0 7-11 H (J) 7 1v -::::1 !J 10 

7-~ .b. a- jl[ ~ (:t-J ::::. !lvJ 1--P v --< Jv -e Jc'. Jlli. L, t::.. r !lvJ f'p ~ Jlli. J ( b e h a v i o r a 1 d e s c r 

i p t i o n ) 71" G • v -::? 7,. -7 ~ -!7 o o/ -!7 [;:: J:: 0 IC!J :wl ft c .,,-... - I-' r) = 7 I:::. !Wt * (J) ffl ~ ~ 1i. 
~ L, t::.. v -::? 7- ?' ~ * v --< Jv ic. Jlli. ( R e g i s t e r T r a n s f e r L e v e 1 D 

e s C r i p t i O n ; y r . ~ f;:: r R T L ic. Jlli. J C 'b t, '\ 5 ) ~ El !lvJ (:t-J {;:: fr AA T Q r !lvJ 1--P 
fr fit J ( ~ 1~ fr fit ' • 1IB fr AA C 'b t, \ 5 ) f:::. J:: I'.) IDi'. tt (J) Ml • J3t a- ~ tr Q ::. C 71t -e ~ Q 0 

[0004] 

::. ::. -e , !lvJ tt=: fr fit (J) ffl ~ 1;:: -'::) v , --c -W!I ~ ~ L --c ~ ~ T 0 o ~ 2 l'i , 1tlJ tt=: ~ Jlli. , ~ 3 !'i • .:t 
(J) !lvJ f'F ~ 3£ 71, G fr AA 6 ;h, t::.. , i1J[ # ~ Jl!: ~ T 0 7'' - -7 .,,--c; 7- 2 1 .!::: tic ~ a- ffilJ 1{Ej] T 0 F S M ( F 

i n i t e S t a t e M a c h i n e = * ml tic ~ ""?" 1/ 1/ ) 2 2 71' G #iJ fit 6 ;h, 0 R T L ~ 

3l!! (J) ~ ~ -e cir:> 0 0 ::. ::. -e , ~ 3 [;:: -W!I ~ L t::.. i1J[ '.n. ~ , v -::? 7- -7 , A t±l 1J ~ -r ft .!:::' a- / - F c 20 

].,\ l_,\' / - F -em AA 6 ;h, Q @J ~ ~ (J) ~ -e ~ L, t-::.. 'b (J) ~ R T L ~ Jlli. .!::: pgz. .,s: 0 * t::.' yr' tic 

~ c l'i , F S M 71t ffilJ 1/Iil T Q tic ~ ( S t a t e ) (J) ::. c ~ m L • * t::.. ~ 14= 9.J- ~ ( Y r , 1t1 f;:: 

~ {lj= c b t, \ 5 ) c !'i -'T - -7 .,,--c: 7- (J) t v -!7 -7 t:::. M fu T 0 'b (J) -e © 0 o 

[0005] 

1E}] W fr )JJZ (;: to t,' --C t'i , v :Y 7- ?1 - v :Y 7- ?' Fia'J ~ A t±l jJ ~ T - v 'SP 7- ?1 f,.'J ft c (J) ~ Jl!; 1i: $:: 

~ 0 1tlJ 1--P J~ ~ ~ ~ , i1J[ # ~ ~ v :J 7- -7 ft c (J) .,, .... - F r) = 7 Wf mt (J) ffl! ~ ~ ~ ft c (J) fr px; ffilJ ~ 
a-~ t::.. T J:: 5 f;:: , lWJ 1--P v--< Jv -e ~ 3~ 6 ;h, t::. Jl!: Ha-~-'::) 71, (J) tic~ f:::. b tt --C ~ ff T 0 J:: 5 ft~ 

ffic 71S ff b ;h, --C v\ 0 a !!VJ fF. le 3zl! 71' G R T L ~ 3£ .r.... (J) ~ ffic (J) :cf=- IIU'l: c L --C l'i. l!i:IJ f1.=: 1± ~ tJ, G (J) mi1i 

;f1! IDi'. tt f;:: :B i., \ --c , * i" l!i:IJ 11= 1± ~ iJ, G i1J[ # 3'IJ RP 1:) i!,lj 1/Iil c -'r - -7 (J) mt n- a- Ml t±l L , 7- 'T -::? .:i -

Y 1/ Y ~ ff t,, , ::::z 1/ 1-- P - ;v T - -7 7 P - Y 7 7 ( c D F G c b t, \ 5 ; ~ 4 ~ 00: ) ~ 1::. .EiX 30 

T Q " lil ~ f;:: , ::::z 1/ 1-- 1=1 - 1v -'T - -7 7 1=1 - -;1· 5 7 t;:: ~ --::5 v' --c i1J[ # t:::. I.ill ~ * -r a- !!J l'.J 1st it --c 
llfru ;f1! @] ~ ~ fr fit T Q c i., \ 5 :cr=- Jm 71! ~ * n- 0 cu~ * lW x mk 1 ~ -~ ) o 

[0006] 

::. (J) J:: 5 ft :cf=- J1[f;[ ~ J:: 1; tJJ $ J:: < ~ ~ T 0 t::. ~ tc , !Wt \ff x ltik 1 t:::. , ~ # ~ ~ v -::? 7,. -7 ft c 
(J) .,, .... - F r) = 7 Wf mt (J) ;J=II'- 1t!! tt a- ~ fff- L :lsll'- -ft!! (J) M ~ t:::. © 0 b (J) ll',J ± a- :=.It 1'l"" T Q • c v' 5 tt ffi 
71" ~ fr 6 n- --c v \ 0 o ~ 4 l'i , I§ 2 (J) lli:IJ 1--P ~ 3zl! tc ;tt ~ T 0 ::::z ::.,, t- P - ;v 'T - -7 7 o - Y 7 7 

(J) - -W!I -e cir:> 1; , I§ 2 (J) !!VJ 1--P Jc 3£ tc M L --c , !Wt IE (J) fr AA ffilJ ~ (J) r -e 7,. 'T :J .:i - !J ::.,, Y a- fr -0 

t-::.. ~ *, 2 -'::) (J) !I}(® (:tic® 1 , :tk ® 2 ) tJ, G ft 0 :t~ m f;:: ft -0 t::. t!k fr a-~ L --c t,\ 0 o I§ 4 a-~ 

~ T 0 c , * '.n. 1 c * # 2 c * • 3 l'i ~ ft 0 tic ® • ~ 14= I:::. mJ, L --c v \ 0 t:::_ ~ , :ls!I'- -ft!! (J) M ~ f;:: 
t,:, l'.l , :=.It 1'l"" T 0 ::. c 71' -e ~ 0 o * t-::.. , I§ 2 (J) ll!lJ 1--P ~ 3zl! -e 1,, , 5 c , 1 4 ff §l (J) * ~ ( ~ 4 (J) 40 * ~ 3 lC t§ ¥3 ) l'i 8 fr §l ( ~ 4 (J) * '.n. l [;:: f§ ¥3 ) ~ 1 1 ff §l ( ~ 4 (J) * '.n. 2 [C fi'l ¥3 ) (J) * 
;'l.f. c l'i ~ ft 0 tic ® ( :f;k Jm 2 ) [C ffj, L, --C v' Q c ~ k , 8 ff §l (J) * ~ c 1 1 ff §l (J) * # l'i ll',J C 

tic ~ ( tic ® 1 ) IC ffj, L, --C v ' 0 71' , 8 ff §l l'i ~ 1li= s > 1 0 ( ~ {lj= 1 ) (J) tlk fr (:::. ~ ff 6 ;h, , 1 

1 ff §l l'i ~ 14= s > 1 o Y 51-- (J) t!k fr ( ~ {lf= 2 ) le ~ ff 6 ;h, Q , -'::) * l'.J ~ ft 0 ~ 14= tc mJ, L --C v \ 

0 (J) -e , R T L Jc 3zl! -e f'i ::. ;h, G (J) * ~ ~ :=.It 1'J"" L- --C -- -'::) (J) * ~ ~ -e "$: ~ T 0 ::. c i), --c' ~ 0 o 

[0007] 

0, ~ (J) *[j IE (J) ji:; f;:: 1:. AA ~ ;h, t::. R T L Jc 3zl! (J) m lli 71" I§ 3 -e © Q O I§ 3 ~ ~ 00: T Q C ' I§ 2 

(J) !lVJ 1'F ~ 3£ (J) s , 1 1 , 1 4 ff §l 1;:: © 0 * ~ 71" , lli:IJ {--p fr AA [;:: J:: -0 --c - -".) (J) * ;W. ~ ( ~ 3 (J) 

tr. {ll.tl -'r - -7 .,,--c: 7- 2 1 rf, (J) * # ~ 1 ) t:::. Wtl 1; tt ~t G h --c v, 0 o 

[0008] 50 
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(7) JP 2006-285865 A 2006. 1 0. 19 

::. 11) J: 5 (;:_ L --C -€f .fix ~ n tc. R T L ?c .i£ 1-;t 1lilli J:!llc -€f .fix IC J: VJ ~ v '1/ .7- -7 - v '1/ .7- -7 r .. , ~ A t±l 
n•~-v'1/.7--700~Ell)~Jlsll)ffift~~Toif-~v~Nll)E.i£ (if-~v~N-~@] 
m : * ;,1 ~ !J .A ~ ; £J. r , lfi ic r if - ~ E J/t J .1:: t 1,,, 5 ) ..,...,_ 2£ ~ ~ n o O ::. 11) g1: lllgj' -e , ~ 
1¥.I-!7-1' ~ ::,.,.fffHlr~fi1,,,, @mll)~Jlsffiffl (£J.1fL !7-1' ~ ::,.,yi,,~- ~ .1::WF~) ~Je,--c, 
if - ~ E .i£ 11) @ n 'T - !7 ii,;, ~ 1is ~ ifil ffi f~ ~- 11)-% .fix ft,fJ Rt~ ~ n1ilI tc. L --c 1,,, o iJ, .1::· 5 iJ, ~:wt~ T 
o tl, , ~ 1is iJ>; ~ tt ~ ftf:: ~ n1ilI tc. L --C 1,,, f~ 1,,, ~ -€f , 1b L < f-;t , n1ilI tc. L --C 1,,, o iJ! ~ :m /.I,; ::Jr f~ 1,,, ~ 

-s- , §1 m 11) * -e :& t ~ g n; * ~ 1,,, .,," .A c u :f& , ::, !J T -{ j:; Jv .,," .A .1:: wr ~ ) 11) ~ g ~ + ~ < 
T o .1:: 1,,' 5 Qf{ ~ ~ ff :b f~ ft n 1£ f,t_ G f,t_ < f~ o :vt , -{:- 11) tc. 'tJ> IC 1-;t , 5i; 11) lWJ ft re .i£ 11) 1~ IE :6,; £, 
~ [;:_ f,t_ Q ~ "Ef ;vt &) Q o 

[0009] 

-{:- 11) ~ , rr - ~ E .i£ 1c :to rt o .,," .A , * 1;:. ;, !J T -{ j:; Jv .,," .A tJ>; ltll. w re .i£ 11) .1::· 11) rm St 1;:. M r,t 
T o :v, ~ * J.E T o £, ~ :v>: m o :v; , if - ~ ic .i£ !-;t, lWJ fF -€f .fix • 1lilli:@ -€f .fix .1:: 2 ~ j\lgj' 11) @l lWJ -€f .fix 
~ ~ --c :f{i}. G n tc. @l n 'T - !7 -e m o 11) -e , 5i; 11) lWJ ft JIB .i£ .1:: !-;t * ~ < ~ f,t_ o E .i£ -e m o o -{:- 11) 

tc. 'ti) , ~ tt * (;:_ /-;t J:!llc JW. L f;:_ < 1,,' b 11) c' m VJ , lWJ f'F ~ .i£ 1;:. :to It o -7 !J T -{ 7J Jv .,1{ .7- 11) 4't J.E /;:_ 
~ < 11) m'F Fia5 ii,; ffl. :v, o .1:: 1,,' 5 :lJ ffi t.it m 0 tc. o 

[0010] * 1ff x w- 2 1-;t, -1::. ic. m ,</?-: :v, G f,t_ ~ n tc::. t 11) -e m VJ , !7 --1 ::: ::,., Y v ~ - ~ 1c m o @ n 11) ~ 

g ffi ffl .1:: 7 - ~ ac .i£ ~ M r,t t--J- It Q // f}i; ~ lffl ffi L --c 1,, '\ Q O 11',J -0 ffl 1= J: Q .1:: ' * -r ' F p G A 

~ tt 1/ .A T A [C J: 0 --c ' 12 ii i"ic. ~ :f& 11) @] m ffl .fix .1:: -{:- 11) @] n IC M T Q -7 --{ ::: ✓ y V ~ - ~ ~ 

, ~ \"H· 'T - -7 c' m o if - ~ E .i£ 11) t: Jv ~ :to J: V .:t- ;,1 ~ ~ ~ {le ffl L t::: @] m t~ .fix fc 2£ ~ L tc. .,," 20 

.A @] m ffl .fix ~ ffi V ~ - ~ i); {t .fix ~ n Q ( * jff X w- 2 11) ~ 2 .A T ;,I 7 s 3 0 7 ) 0 ~J ;z_ 1£ ' 

* 1ff x w- 2 11) ~ 4 f;:_ ffi T J: 5 f,t_ mlli :@ 7 t=1 ;,1 ::, ~ ~ , * ;,1 ~ ~ , ~ g m'f Fi,9 , 1lilli :@ 7' t=1 ;,1 ::, 11) 

--{ 1/ .7- -7 1/ .7- ~ , 1lilli:@ 7 P ;,1 7 P'1 I;:. '2i * i1, o t: ,rv 11) --{ 1/ .7- -7 1/ .7- ~ f~ c iJ>: '2i * i1, o -7 --{ :3: 

1/ :1/ v ~ - ~ f,t_ I::, f-;f , * ilf j( ~ 2 11) ~ 5 11) J: :) f,t_ t: Jv 11) --{ 1/ .7- -7 1/ .7- 1; , .:Z- ;,1 ~ 1; , t: Jv 

1; , ~ 1is m'F F,,9 , 1lilli ~ 7 P ;,1 7 11) i£ uli: ~ ~ , t: ,rv 11) A 7J :to J: V t±l 7J 1:::· ::,.,, f~ c iJt '2i * n o _,,.,;; .7-

@l m ffl .fix * ffi v ~ - ~ IC 2£ ~ ~ i1, o a 

[0011] 

* jff X ~ 2 fc J: i1, 1£ , "f&r. 1,,' --C , F P G A ~ it 1/ .7- T A f-;t , J::. re .,1{ .7- @] n ~ .fix * ffi v ;-t{ -

~ IC £ --5 ~ , i"ic. ii lie. ~ :f& 11) @] m ffl .fix IC if - ~ ~ .i£ ~ M r,t ~ it- --C , ~ IB * ffi L tc. Ifill -@: 'T - -7 
~ {'p .fix L , A t±l 7J i1iffi * ~ ii fc * ffi T o ( 11',J .7- T o/ 7 S 3 0 8 ) o ::. 11) J: :) f~ 7l1 ;@ IC J: VJ , 30 

3ti J.E ~ i1, tc::. t: Jv * tc !'J: .:Z- o/ ~ ;vt 13 * i1, o /{ .7- 11) @] m ~ .fix ~ , -7 --{ :3: 1/ .f v ~ - ~ -jp I::, :,:/t 'ti) 

1:::, n o 12 ii i£ if,lj.!_ :f& 11) §1 m ~ .fix 1;:. if - ~ ac .i£ ~ M r,t ~ it- --c * ffi T o ::. .1:: :v,; -e ~ o o vi: 0 --c , 
-7 --{ ~ ::,.,, :1' v ~ - } J::. 11) ,,," .7- ;v! if - ~ lie. .i£ 11) .1::' ::. IC ffi ~ T o 11) :V' ~ ~ * L , * tc::. 1E :J'!.¥. T o 
::. .1:: ;6'; PJ ~ .1:: f,t_ Q o 

[4'¥1ffx~ 1 l *lffl5¥- 5 - 3 3 4 4 6 6 %-0::ffl 

[4'tlffX~2] *fffl2 o o 2 3 6 6 5 9 7%-0::ffl 

[#*1¥fj(~ 1] The High - Level Synthesis of Digital Systems MICHAEL C. McFARL 

AND, ALICE C. PARKER, RAULCAMPOSANO : Proceeding of the IEEE, Vol. 78, NO. 2 , 

1990 

l ¾ 1Y3 11) rffl ffi l 40 

[ ¾ IY3 :v! ~, tk L J: 5 .1:: T o ~ ~ l 
[0012] 

J::. .i£ 11) J: 5 1;:. * 1ff X ~ 2 ~ ffl v' o ::. .1:: c' , 7 !J 5- -1 j:; Jv .,," .7- .1:: // - ~ ic. .i£ 11) M r,t ~ .1:: o 
::. .1:: :6,; PJ ~ -e m o :vt , if - ~ ~. 3ztt 1-;t , J::. 3ztt 11) .1:: Jo VJ 1lilli W -€f .fix 1k V lWJ ft 1} .fix ~ ~ --c 13 lWJ 1:: .fix: 
~ n tc. t 11) -e &) VJ ' If!: 1;:. ' -{:- 11) re .i£ :Ii: f'j: !!VJ fF ~ 3ztt IC !t ~ ~ {tf ;6> G ~+ft} IC I~ Q ::. .1:: ;v>; ~ l,,\ 

o vi: 0 --c , 4'¥ l¥f X ~ 2 ~ t 0 --c L --c 1b , ll9: i+ * IC .1:: 0 --c , if - ~ ac ~ ~ JJR M L- tc J: -e -{:- n 
Zf.' 2£ If!: T o ft ~ ;vi £, ~ .1:: f,t_ VJ , 7 !J 5- -1 7J Jv .,1{ .7- ~ qS( ~ T o ::. .1:: /-;t , # ~ IC ~ L < , a~ f'la9 
:v~ m :v• o .1:: 1,,, 5 F,,~ ~ ,</?-: :v,; m o o 

[0013] 

-{:- ::. -e , // - ~ E 3ztt -e f,t_ < , 1b .1:: t .1:: ~ tt ~- 1;:. J: 0 --c ft .fix ~ n tc. ilJ f'F ~ 3ztt ~ 1~ IE L , ~ 50 
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J3t , 11!/J ff tr ,5x. • ~ ~ tr fix. ~ fi 5 'F $ ~ c .:0 ::. c iJ, ~ ;z_ G ;h, .:0 iJt , :t: (1) k. ll> [;:_ 1-;t if - J-- tc :i!t 
(;:_ lo It .:0 .r~ A iJ! 1i:JJ fie tc :i!t (1) c' (1) 'll'~ fJ :;:. X't r,t; T .:0 tr> ~ M fir T .:0 , "-:) ¾. fJ if - J-- ll'c :i!t c 11:i f'F ll'c 
:ill! c (1) M r,t; 00 ~ ~ c .:0 ~, ~ iJO: t7.> .:0 o 

[0014] 

- ~ f;:_ , if - J-- llc :i!t c R T L !c :i!t c (1) Fa, -c- 1-;t , §l l/% tc :i!t r:J::i (1) f~ % ~ f,t. c -C- lo lo J:: :t: (1) M 
r,t;_ 00 ~ 7'.J> fJ iJ, 0 t::: fJ T .:0 ti (1) -C- f'j: d.J .:0 iJ, , S y n p I i c i t y ;J:± (1) S y n p I i f y f,t. 

c· (1) ~ ~ tr fix. o/ - 1v 1;:. 1-;t , if - J-- tc :i!t c R T L tc :i!t c (1) M J;t; 00 i--% ~ M fir L- , * 5F T .:0 ffi lIB 
f,t. c·· iJ, t7.> fJ , fifif ~ (/) M r,t; 00 ~ iJ, wlil .r--:: ~ T 1,,' J:: 5 f,t. ~ m: iJ, ~ 0 --c 1,,' .:o o 

[0015] 

L- ·/p. L- f,t. 7'.)> G , R T L tc ~ c !lvJ fp '/le, :i!t c (1) rfl, -C- f'j: M r,t; 00 ~ ~ c .:0 ::. c f'J: ~ L- 1,, ' tic Dr. 1= t7.> lo 

.:0 o :t: (1) ~ l;i-;I (1) - "-:) c L- --c , ...1:::: :i!t L- t::: J:: 5 f;:_ , tr fix. ffi!J ~ f;:_ £ ..--5 < ~ ~ (1) ::It :W ~ ~ ~ f;:_ J:: 0 
--C , R T L 'Ile. :i!t I;:. lo It .:0 - "-:) (1) ni[ ~ ~ ~ v ::) A !7 iJ, , 1i:1J fF tc m! (;:_ lo v ' --C f-;t :m ~ (1) ni[ ~ --=r • 
~ ~ 1;:. M J;t~ T .:0 ::. c iJ! t7.> fJ , R T L tc :i!t c !lvJ f'F tc :i!t c (1) 11,i -C- 1 M 1f,- J (1) 00 ~ tf• 1:=. r.. .:0 ::. 
c iJ> t7.> .:0 ::. c ;o, ~ If G ;h, .:0 o 

[0016] 

. ...1:::: m! L- t:::. J:: 5 (;:_ , 1/J fie tr fix. 1;:. J:: fJ 1:. fix. ~ ;h, t::: R T L !c :i!t _1-_ (1) /{ 7- c , !l!iJ fF \le m! ...1:::: (1) /{ A 

c (1) M r,t; ~ 1& .:0 (;:_ 1-;t , ltlJ fie tr }JX: iJ, A l;r ::) :i - 9 Y Y , ::i Y J-- o - Jv T - !7 7 o - ,!f' 7 7 f'F 
fix. , ni:i ~ ~ ~ v ::;:; A !7 (1) * :w ~ c· (1) J:: 5 i= ff 0 --c 1,,, .:o n, ~ ffl, fir -r .:o ::. c tJ> ~, ~ c i.t. fJ , -
(1) fie* ti A -¥ -c- ff 5 ti (1) -c- t7.> fJ , ~ Fr!J ;o, il" il,. .:0 c 1,,' 5 F»i ~ I.a ;o, t7.> 0 tc (1) -c- t7.> .:0 o 

[ ~ ~ ~ M i.R: T .:o t::: ll> (1) -¥ ~ l 
[0017] 

* 3B' '3JcJ (1) :m 1 (1) m ,<2- 1= J:: n E-t , !l!iJ f'F tc ~ c tr fix. tu ~ n, G :w liEt t1c a 7 1/ ✓ ~ :w -r .:o v ::;:; A 

!7 ~ * v .r--:: 1v tc ~ ~ :ct fix. -r .:o it!l tF ,g- ,5X, ~ m c , @] n ~ tt :x ~ ~ m ~ m 1,,, --c ff 5 , HIT tc. v ::;:; 
A!7~*v.r--::Ntcm!c1i:IJf'Ftc:i!t00(1)Mr,t;M~~n::hrE-C-t7.>0--C, ...l:::tclt!Jf'Ftrfix.(l)•~r:j::iOO 
ffiW~~fflL---C:W~tlc87VY~:WT.:ORTLtc~clt!Jf'Ftc:i!t(l)Mr,t;OO~~~ll>kMJ;t,* 
~f'Frix.L---Clo~, Mtc§ll/%~ttx~~ffit~L---C, MtcL-kW~tlc-7'1/'1/(l)'e-tlc ■ cMtc 

!fill fie tc :i!t i;:. ~ ¾. ;n, --C 1,,' t::: • ftj: fJ i1!R ::i.: i= J:: 0 --C , ltlJ fie tc ~ (1) r=J::i iJ, G ~ ~ (1) t7.> .:0 iii m ~ ~ n:: nJ 
lIB 1= 1±:l 1J ~ -tt- .:o h $ ii" :tif:- -#t ~ ;n, .:o o J:: fJ Jl. f;t;: i'.i<J 1= f-;t , 1i:JJ fie % fix. ~ ffi't ii" 7- J;r 1/ :i - 9 Y Y , 
::i :,,,- J-- o - 1v 7' - -!J 7 o - Y =J 7 fie fix. , ni[ ~ ~ ~ v ::;:; A 5 (1) clt w ~ ff 0 t::: jfJ!l ~ -c- q{e} G ;tt, .:o 

20 

ffi W ~ ;f;JJ ffl L- , & ( !l!iJ fie tc ~ ) fKO (1) tc :ill! c , --=r ( v 1/ ~ -!J ~ * v -" 1v tc :i!t ) ,ffi!J (1) tc ~ c R 30 

T L llC ~ (1) * Bl! tic a 7 V ✓ (1) 'e- tic a C M llC • ft llC ~ := 13' ¾. ;fl, --c 1,, \ t::: • ftj: fJ il!R C (1) M r,t;_ 00 ~ 
~ 5F L- t::: M r,t; * ~ :ct fix. L- --c 1,, ' < o ?X 1,,' -c- , HIT ll'c §l m ~ tt x ~ ::i :,,,- t:° = - !7 iJ, , ~tr ll'c M r,t; * 
~ ,ffi 1,,, "( , R T L ti:,~ C 1i:JJ fF \lC :izl! (1) t,j· r,t;_ 00 ~ ~, R T L ti:,~ (1) W ~.&: tic a 7 1/ ✓ (1) 'a- tic Jm C 
M tc $iJ f'F 'Ile. ~ t= 13' ¾. ;tt, --c 1,, , tc ~ flJ:: fJ i1!R (1) ffi • 1= J:: 0 --c ~ n:: nJ fil3 1;:. /±I 1J T .:o o 

[0018] 

¾. t::: , * 5£ fY'l (1) :m 2 (1) m ,<2- 1= J:: n 1-t , ...1:::: 1lc L- t::: h rt:. ~ ~ 1if!i -r .:o t::: ll> (1) !l!iJ tF tr PX, ~ m , §l 
JI% ~ H X ~ ~ m i'.)> :tif:- ttt ~ ;fl, Q O M * (1) \l!!J ft tr fix. ~ m f'j: ' V 1/ A 5 ~ ~ V .,-..,: Jv 1lc :ill! (1) :ct fix. jfJ!l 

ffl~lo~.:0& (\l!)Jf'Fffl:i!t)ru(1)1lc:i!tc--=r (v1/A-:J~~v.r--::Nffi:i!t) ru(l)ffl:i!tc:W~tlc ■ 

7 V ✓ (1) tic a C AA '/le, • ft ti:, ~ 1= lo It Q ~ ftj:: fJ IIJsi C (1) 00 ~ ~ llC t~ * :)',¥ T Q M r,t;_ M ~ m ~ -=F ~ 
c , M 1lc M r,t; oo ~ m ~ -¥ .®: := tc m. * :J'-¥ ~ n t::: m • ~ m 1,,, --c , '.'.P r,t: < c ti , --=r c v 1/ A !7 ~ 40 

*v.r--::N1lc~) ru(l)tc:izl!c, Mtc:w~~•7VY(l)tlc8c,ME•#fJl!Jsi(l)ffiWc,& c 
11!/J ft Jlc. :i!t ) ,ffi!J (1) 'Ile :ill! c (1) M I~ 00 ~ ~ 5F L- t::: M r,t, * ~ :ct fix. T .:0 M r,t; * :ct fix. -¥ ~ c , ~ -Om ;z_ --c 
m pX, ~ ;fl, Q O ¾. t::: ut * (/) @] JI% ~ tt X ~ ~ m !'J: , rJiJ E L- t::: • fF tr p,\t ~ Mt i)o. G ;<'f f,t, * ~ A 1J L-
t , v ::;:; A -!J ~ * v ~ 1v '/le ~ c !lvJ f'F tc :ill! 119 (1) ;tJ r,t;_ M ~ ~ , ~ E v 1/ A -!J ~ * v .r--:: 1v E ~ ii" 
~T.:0:W~tlc87V1/(l)'e-tlc8c, Mffll/Jf'Ftc:iz!!ffiW~6~#fJ!l!R(l)ffiWK~0--CM'.iI:nJ 
lIBKl±lh-t-.:OMr,t;~n::-¥.®'.~S;z_tmd~n.:o. 
[0019] 

¾. t::: , ...1:::: ffl 'e- -¥ fit ~ -Om ;z_ t::: $iJ ft tr fix. ~ ~ , X 1-;t , §l JI% ~ r,t x m ~ ffi't f-;t , -- ~ (1) /{ - './ -;t­

Jv ::i 1/ l::° = - 5 ~ 17 - 7 A T - V =1 1/ ~ (1) fN' • 9l1 ~ ~ tlfl f;:_ ~ ff ~ -tl:' 6 7 P Y 7 .b. (;:: ~ fJ ~ 
~ nJ §13 -c- t7.> fJ , ...1:::: le. L- t::: 'e- ~ ffit ~ ffi fix. T .:o ::i :,,,- l::° = - 5 f;:_ ~ tr ~ -tt- .:o 7' o Y 7 .b. ti :tif:- ttt ~ so 
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n 0 0 ::. (J) 7' o .y '7 A tt , m ~ 'T -< 7- -!7 ~ (J) :::z ✓ e = - !7 AJ m m:, a ~ ~ tz: m:, a ~ n --c mo -ttt 
~ tL , :::z :1/ 1::

0 

.::t. - ?7 /;: m 7-J- ib * tL 0 ::. .!:: I;: J: l'.l , t (J) :::z :1/ 1::· .::t. - ?7 (J) ll!J fF 1r ffi!J {{fl] L , t (J) 

:::z :1/ t:0 = - ?7 J::. IZ: !f.t/J f'F it M & • ( 1/ 7- T A ) , @J lEa ~ ITT :X m & • ( 1/ 7- T A ) t;: :13 It 0 4i­

;l,l fil5 .=f- .@'. 1r '% m. T 0 a 

[ 9B 00 (J) 9')J * ] 
[0020] 

* ;e 00 t;: J: tL I'! , L S I (J) ~ /tt- 1:=. 1iI. tt iJ! iRJ J::. ~ tL , * tc. , @J ~ (J) \imi 3:ll! ~ IDE ~ 1/ ~ = v -
1/ 3 ::.,, l> ~ ~ fl: ~ tL 0 o t (J) 3=ll! Jil ti , J::. 1IB r :{:I( Jm .!:: ~ f4 (J) M fi J t::. ~ 0 * .:: (J) .A -=¥ };: J: G 
-t! 0 1r 1~ t~ fr,. 0 tc. 4i- f'F ~ 1r 13 llJJ fl: L , if - 1-- v ...-< Jv (J) 1IB ;£ fr,. G !f.t/J f'F re Jl!! t;: ~ 0 * -C- _r{ 7- 1r 
~ 0 --c We ~ T 0 tc. 'li> (J) .cf- ~ 1r mo -ttt L tc. ::. .!:: t;: .b 0 a 10 

[~001r~*-t'0k'li>(J)~~(J)~Jml 
(0021] 

~ It\ --c ' * 9B ~ 1r ~ * T Q tc. "ii) (J) ~ ~ (J) ~ • 1;::: 0 t, \ --c I@ rm 1r ~ mt L --c 1W: A\!ll /;::: m ~ T Q 0 

@1~, *'%*(J)~--C-ffit,,GtL0&a.!::4i-&a-c-ffbtL0~J:ll!(J)ffltl,1i;".Lk@-C-~0 

c I@ 1 1r ~ Jffl T 0 .!:: , * '% * (J) lf~ Jm l:t , I@ i:p #.i: ~ -C- • ~ tL tc. ll/J fF it M & • .!:: , /Mu 3:ll! it AA & 
• .!:: , /~ _A R ll!k: & • ( @] lEa ~ ITT 5{_ m & • ) .!:: , 1r ffl V \ Q m M ·'""(> ~ Q O ~ T , 1Jc j;:_ * L tc. I@ 

2 (J) ll!J f'F re Jl!! 1r £ t;::: L , llJJ fF it J5X • /Mu 3:ll! it M L --c ~ G tL tc. if - 1-- 1IB Jl!! (J) @J ~ t;: M L --c !7 -1' 
~ :1/ !I' f,lj; fi 1r ff t,' , ?7 -1' ~ :1/ !I' ~f fi (J) ~ * ·/p. G 1~ tc. ?1 -1' ~ :1/ !I' v ~ - 1-- J::. (J) /~ 7- '/J, G llJJ f'F 

re Jl!! 1::. (J) /~ A 1r w, ~ --r 0 ¥tl 1r * tf --c m ~ --r 0 0 

[0022] 

£. i" , llJJ fF it M & a l:t , I@ 2 t;::, 1911 * L tc. ll!J W lie Jl!! 1r fM; fi L , !i!IJ f'F ml ?& ~ , w!. ~ ~ v -Y 
7- !7 t~ :!!' (J) /'- - p '7 ::r. 7 Jif imt (J) flt ~ ~ ~ t~ .!::v (J) it p.x; 1#11 N8 t;::: £ 0 v, --c , w.r • $: (J) '% ff Jffi f¥ 1r 

~ ~ --r 0 7- 7 '1/ = - lJ ::.,, .y 1r ff 1,, c 7- =r o/ 7' s 1 ) , i:r r11, v ...-< ,v re i£ c l7'J im • m ) .!:: L --c 
I@ 4 !;::: * T 2 0 (J) :l1C filR ( :l7C Jm 1 , :l7C filR 2 ) (J) m :ili 1r 1f T 0 C D F G .,..__ ~ ~ T 0 ( 7- T o/ 7 
S 2 ) a ~ (J) ~ , m!J fi= ,g. M ~ ~ !:l: , C D F G l7J / ~ F ( ~ Jl .ff,, v 1/ 7. ?1 , A /±1 jJ 'iJlm::;. ) 

1r1:=.J5XT0&k, Mr.t-t-0m!Jf'F1IBJZ!!, :lJCD, ~~- 1rre&-t'00 
[0023] 

::. (J) ~ ¾ , I@ 5 1;: * L tc. J: '3 };: C D F G (J) / - F ( ~ • $: , v -Y 7- ?1 , A l::B jJ i'tlm -r ) .!:: 
, !f.t/J f'F 1IB Jl!! (J) fr * {} , ~ Jm .i3 J::. V ~ flj:: (J) M r.t • ( ffi 1 (J) %1- r.t • ) iJS: fF M ~ tL 0 ( 7- T o/ 7 

20 

S 3 ) 0 I@ 5 (J) %1- r.t • (;::, :13 t,' --C , * • 1 l:t , ~ n '/Jl 1 -C- ,b I'.) , iJ, 0 , Jt ~ ~ • s > 1 0 ;ot 30 

~.:: ;ii; 0 ( ::. (f) :i¥l, it 1r ~ f4 1 .!:: T 0 ) :i¥l, it (J) 7-J- '% ff ~ ;rt, 0 ~. -C- ,b 0 c 1,, '3 ::. .!:: 1r • L --C 

v' 0 0 * tc. , * • 3 (;: 0 t,' --C l:t , ~ Jm 2 -C- iJ, 0 , ~ flj:: 1 * t:::.. l:t Jt ~ ~ • s > 1 O '/Jt ~ (J) :i¥J, 

it ( ::. (J) :i¥J, % 1r ~ f4 2 c T 0 ) t;: , ::. (J) w,r • '/Jt '% ff ~ tt, 0 c 1t, '3 ::. .!:: 1r • L. --c v, 0 a 

[0024] 

t}'( f;:, !f.t/J f'F % M & a l:t, - ~ (tJ t~ !f.t/J f'F it M (J)-=¥ )IJ[ t;: vt 0 --C C D F G iJ, G , C D F G iJ! 1f 
L. --c v, 0 ~ D h: £ --:5 t,, --c @J ~ !f.t/J f'F 1r ii,IJ {{fl] T 0 F s M (J) 1:=. AA , it p.x; ft!J N8 t;: £ --:5 1,, --c ~ • $: t~ 
.!::'' (J) /'- - F '7 ::r. 7 '.Iii' ffffi (J) ~ 1f ( 1/ ::r. 7 lJ ::.,, .Y ) , @J ~ * -r (J) t1J l'.l # it 1r ff t,' ( 7- T o/ 7 s 
4 ) • R T L \§'B Jl!! 1r f'F M T Q ( 7- T o/ 7 s 5 ) 0 J::. re 7- T o/ 7 s 3 (J) i® m ;;:_ .i3 t, \ --c 'b . !f.t/J 
f'F it AA & wil.· l:t , R T L 1IB Jl!! (J) / - F .!:: C D F G (f) / - F .!:: 1r ~ V 0 It 0 & t;: , t (J) ~ (J) ~ 

m , ~ f4 1r ~e & T 0 o 40 

[0025] 

t (J) ~ ¾ , ffetl ;:t !'£ I@ 3 ;;: 191J * ~ ;rt, 0 J: '3 t~ tlf :ili (J) R T L re Jl!! '/J,; {,\'} G tL tc. .!:: T 0 c , I@ 6 

1;: * T J: 'J t~ R T L re JZ!! (J) / - P' c C D F G (J) / - F c (J) M r.t • ( ffi 2 (J) M J;t; • ) iJ~ 1:=. M 
~tl,0 (7-To/7S6) a 

[0026} 

* t:::.. , J:: re 7- T o/ 7 S 5 1;:. --C 1:=. M ~ ;rt, tc. R T L 1IB Jl!! l:t , t (f) ~ , \imi :J=!'l! it AA & • f;:_ J::. 0 --C 

, 1fl1li 3:ll! it ,6,lt YE: :J=!'l! iJS: ff b ;rt, , if - t- re JZ!! .,..__ ~ ~ ~ tl, , ?7 -1' ~ :1/ .Y v ~ - t- 7.l,; l::B jJ ~ ;rt, 0 ( 7-

T o/ 7 S 7 ) o t~ .i3 , ::. ::. -C- !:t i:r: ~ l:t ~ Jl!fr T 0 iJ! , :::. (J) ?1 -1' ~ :1/ .Y v ~ - 1-- l:t , AA re R T 

LreJZ!!1r\iffii~itp.x;L--C.G;h,kif-l--rei£~ML--C, -~(t-J~-(t-J!;t-1'~::.,,.YfM;fi-=¥~1i: 

~ ,m 1..,, --c 1,f} G n 0 !7 -1' ~ ✓ 1/ v ~ - 1-- .:: fnJ G rA, m t~ 1, , 0 so 
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[0027] 

.::. (1) ~ g -e ~ G :h- o -;1 -1' ::: 1/ :7 v # - 1-- , ffi I , ffi 2 (1) M J& $i:. (1) 'r - -;1 n;. , ~ 1/ '7 -1' 1/ 

71:J ~ le ~ 9-t 1<$: ~ fr 0 -c , .,{ 7-. Ix l!:k: * fit C IEl ~ ID!: ~t x ~ * fit ) 1;: A 7J ~ tL -c , 0- ~ (1) M ~ n; 

~ Wi 6 ;h, o o ~ T , .,{ 7-. Ix l!:k: * wt ( §1 ~ ID!: tt x ~ * wt ) l'i , C D F G (1) / - F -a::- ;m -g- ::\=- -
2: 0 -c , ffi I , ffi 2 (1) M J& $i:. -a::- ;m -g- 0 , lg] 7 (1) J:: 5 f,t. M J;~ $i:. ( ffi 3 (1) M J& $i:. ) -a::- ~ o ( 7-. 

7'":;,,:::t'SS) a 

[0028) 

~ 1, \ -c , .,{ 7-. Ix 1!:k: * &l C IEl ~ ID!: tt x ~ * ~ ) 1:t , \WI- 1¥.J -;1 -1' ::: ::.,, :7 M -tJr ~ :f.f 1, \ , -;1 -1' ~ ::.,, 

:7 v # - 1-- '/J>- G -3/ - 1-- ic * I;: t:, lt o .,{ 7-. (1) ffi ¥bl -a::- 1& 1i 0 , {½: * tt ffi -e * ~ k.. 1f f;t ~ E D A 

o/ - Jv $} ~ ffl t,,, \ -C , R T L ~ * (1) .,{ 7-. ~ 1f o ( 7-. T :;,, :::1' S 9 ) a 

[0029) 

lg] 8 l'i , J::. re 7-. T o/ :::1' S 9 -e :'.t Joj1; ~ ;h, t-::.. R T L ic. * (1) .,{ 7-. (1) - -Wtl ~ ;Ji 0 t-::.. lg] -e ilr:, o o .::. 

(1) ~ -g- , lg] 7 J:: VJ , R T L ~c i!l! (1) ,;{ 7-. (1) ¾ ~ 1;: 11L wt T o v :J' 7-. -;1 I l:t , R T L ic. i!l! 2: !WJ {t 

~ * n; 1 M 1 (1) M J& -e ~ o ·/p G , X-f J& T o tJJ {t re * (1) ~ BT ( 1 3 ff § ) -a::- - ~ [;:_ * 5E -e ~ 
o o 0 -/J, 0 f,t. n; G , R T L ic, 3£ (1) J,... 7J iJ1ft; r i 1 l'i !WJ {t it. 3ztt (1) 8 , 1 I ff I§ , * • :ff I l'i i/J 

W ic, i!l! (1) s , I I , I 4 ff § , Jm :)ii. ~ I l'i !WJ ft ii:'. 3ztt (1) 9 , 1 5 ff I§ f;: M tG 0 -c t:> VJ , A 7J , * ~ , 1.m ~ (1) r.m 19T ~ tJJ fl=- ic. 3ztt 1:: t:> 1, \ -c ~ 1:: * 5E T o .::. 2: nt -e ~ f,t. 1,, \ a 

[0030] 

.::. (1) ~ -g- £J. r (1) J:: 5 ;;: r ~ tw 2: ~ ftJ= (1) ~ -tJT J -a::- ff 1,, \ , tJJ fl=- ~ 3ztt (1) M 1& ffi 19T ~ ~ VJ ~ a ::.. 
2: n~ -e ~ o (1) -e , .f:- (1) ffl ~ ~ m fjJj i"" o O @ ~ tJJ f'"F 2: 0 -c ~ ~ nt ~ o .,{ 7,. 2: i:t , wu ;z_ t! , @ 20 

4 (1) -f§il -e 1,, \ 5 2: , ~ 1W I 1::::. ~ T o A 7J i 1 -/J>- G r 1 ~ -e (1) .,{ 7-. ~ , ~ 1W 2 1;: ~ T o r I n>-
G o 2 ~ <: (1) .,{ 7-. f,t. ~, -e ~ VJ , C D F G f;: -C - --'.) (1) ~ 1W f;: ~ T o .,{ 7-. -e ilr:, o o ::.. (1) ::.. 2: f;: 

~ I§ T o 2: , ~ o ,;{ 7-. J::. (1) ~ • :ff f,t. ~' (1) / - F l'i , T .r-s. -C IP] t:- ~ 1'W f;: ~ 0 -C t., \ f,t. it ;h, f;f f,t. 

G f,t. 1,, , , 2: 1, \ 5 ::.. 2: -/J'> T ~¥ ~ tL o o 

[0031) 

::.. tL ~ * fftl 1;: --'.) t., \ -c ~ -c l'i /iJ -c J-J- o 2: , @ 7 (1) M J& $i:. ( ffi 3 (1) M J& ;Ji ) (1) ~ 1W ti J:: VJ , 

A 7J glr,l r i I 2: .It ~ :ff 1 2: v :J' 7-. -;1 I l'i T .r-t -C ~ 111?: I (1) J-J- f;: ~ 0 -C 1,,, o .::. 2: -/J'> 0- '/J, o o J:: 
0 -c , @ s (1) .,{ 7-. (1) * • ~ 1 1;: M 0 -c f:t , ~ 111?: 1 f;: ~ T o ti (1) 0 -/J, 1.,f: ~ 'IJ, f,t. 1,, 2: 1,, \ 5 ::.. 2: 

1:: l,t. o o 0 k.. -/J, 0 -c , ~x 1W 1 1;: ~ T o i/J f'"F ~ 3ztt (1) * ~ 1 1:t , s :f.f 0 (1) * • 1 2: 1 1 ff I§ (1) 

* :)ii. 2 -e ~ VJ , ~, -t, G -/J, n> lg] s (1) .,-s: 7-. (1) * ~ :ff I 1-;: M J& 0 -c 1,, o ::.. 2: 'IJ, b n'- o o IP] ~ 1:::. , 30 

1JO. :ff I f;:--'.) t.,, -c 1:t i/J {1= ic. 3ztt (1) 9 :f.f § (1) 1JO ff: I '/J'>@ 8 (1) .,{ 7-. (1) 1JO ~ :ff I 1;: M J;t;:. 0 -C 1,, o ::.. 

2: '/J'> ;b '/J>. Q 0 

[0032] 

7X 1;: , .,{ 7-. J::. (1) / - P' 'IJ, ~ T o ~ ftJ= 1:: i±. § T o o ~ ~ (1) ~ -g- 2: IP] ~ 1:::. , IEl ~ tJJ W 2: 0 -c 

1.,f: ~ -fJ, ~ o .,{ 7-. f;: ~ o / - P' l'i T .r-t -c IP] r:, ~ ftj= I::: J/14 0 -C 1,,, f,t. ft ;h, l:f f,t. G f,t. 1,, " ::.. ;h, -a::- :;$: -Wtl 

1:::. --'.) 1,,, -c ~ -c l'i /iJ -c J-J- o 2: , lg] 7 (1) M $ ;Ji ( ffi 3 (1) )(-:j- J& $i:. ) (1) ~ 1W ti J:: VJ , 5t Vif 2:" (1) ~ ~ 

I:. -c ~ VJ lb Iv f;:. i/J fi= ~ 3ztt (1) 9 ff § (1) 1Jo ~ 1 l'i ~ ftf= 1 (1) J-J- 1::::. J/14 0 -c t., \ o (1) -e , ft!! (1) / - F ti 
~ {tf= 1 1;: J~ 0 -c 1,, f,t. ft :h- f:f f,t. G f,t. 1,,, o ~ G f;: , lWJ f1= ~ 3ztt (1) 8 ff § (1) * ~ I 2: I I ff § (1) * 
~ 2 f;: It § T o 2: , ~ ftj= 1 f;: J/14 0 -c 1,,' o (1) l'i 8 ff I§ (1) * • I (1) J-J- -e ~ o o J:: 0 -C @ 8 (1) .,{ 

7-. (1) * ~ :ff 1 1:::. .x't $ T o lWJ W ~ i!l! 1:t s ff § (1) * • 1 -e ~ o .::. 2: -/J, b -/J>- o o 40 

[0033] 

IP] ~ f;:_ , 1WJ fl=- ii:'. 3ztt (1) 8 rf § (1) A 7J i 1 2: 1 1 ff I§ (1) A jJ i 1 f;: ff. § T o 2: , ~ ftj= 1 r:::. ~ 
0 -c 1,, \ o (1) l'i 8 ff § (1) J,... 7J i I (1) J-J- -e ~ o a J:: 0 -c @ 8 (1) .,{ 7-. (1) J,... 1J glr,l r i 1 f;: M J& T o 

lWJ fi= ~ 3ztt (1) J,... 7J i I f'i 8 ff § (1) J,... 7J i I -e ~ o .::. 2: -/J"- b -/J, o o 

[0034) 

.::. (1) J:: 5 1;: , @ 1 (1) 7-. T :;,, 7° S I o I:::. t:, t.,' -C 1 ~ 1'W 2: ~ {tj= (1) ~ij; fJT J ~ ff 5 ::.. 2: (;: J:: VJ , 

~ 8 (1) .,{ 7-. 1;: :M J& T o 1ilJJ fi= ~ 3ztt (1) ~ l'Jr -a::- ~ 9 f;: 5F 0 k J:: 5 {;: * JE i~ o ::.. 2: 'IJ, -e ~ o o ~ k 
, 0- J::. (1) -'F Ji~ -a::- El 1ilJJ f I:::. T o .::. 2: -e , R T L ii~ 3ztt J:. (1) .,{ 7-. ~ i/J W ~ 3ztt J:. -e * 5E T o .::. 2: -a::- JiJ. 
£ 11:::. T o ::.. 2: -/J> -e ~ o a 

[0035] 50 
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J;;J. J:::. 0) ~ 00 L- t:::.. J:: 5 1::. , !WJ ff- it AA 0) J!.iJ. fi f;:. :lo v' -c , R T L le ~ 0) / - F c l1VJ ff- le ~ lk er 
:lk fm • * flf c (1) ;tl· ~ * ( ffi 3 (1) M ~ * ; ~ 7 $ ~ ) ~ fl= AA L- , Jc! IC , @:l n l1VJ fl= c L- -C ;w: ~ 
(1) m 6 /{ :7. l'i If:,] C :fk fm • * flf tc J,1, L- -C v' 6 c t,, 5 * ~ ~ :f!J HIT 6 ::. c -i:, ~ 13 L- -Ct,\ 6 /{ 
A ic <!? 6 RJ ~ tt 0) m 6 !WJ fl= 1IB ~ J:::. (1) ~ ~ ~ ~ ~ (1) q:i iP G ~ t.t. 6 :lk 1ii ~ * ft!: 1;:. J,1, L- -c v, 6 ~ 

~ ~ ~ ~ ~ ~ :91- -i: ~ 6 0 * t:::.. , f1f -1!" -c , @:l n !!VJ fl= c L- -c ~ ~ ii; m 6 iP ~ 5 ii> 0) *u IE ~ gi !WJ 
11:'.: T 6 ::. c , R T L JIB ~ c !WJ ff- JIB ~ c 0) M ~ M ~ (1) ~ fJT ~ 13 !!VJ 11:'.: -i: ~ 6 o ::. tL l'i , ~ tt 1:. 

J£ tt (1) ftiJ J:::. 1;:. * ~ < ~ ~ -r 6 b (1) -e m ~ , * t:::.. , §l n 0) ~ m! ~ IDE ~ 1/ ~ :;:,_ v - 1/ 3 ✓ 1c :1o 
v, -c b ,w" WJ t.t. --;,, - Jv c t.t. 0 -c , A =I=- 1c J:: 6 =I=- r1ai ~ * $I 1c f'l1J ~ -r 6 ::. c ilt -e ~ 6 0 

[0036] 

f,t. :lo ' J:::. lie ~ • (1) m. • ,: l'i ' R T L ITT: JZl! ~ ~ ;f1E it AA L, -c 1~ G tL t:::.. if - 1-- re JZl! f;:. M L, -c '/flt 10 

ITT !l -{ ~ ✓ -!/ i§if. fJT ~ ff v' , -r 0) !l -{ ~ ✓ -!/ v :¥ - I-- ft\jlf * ii>- G R T L 1IB ~ (1) /{ :7. ( 7 !J T -1 

jJ Jv /{ A ) ~ ~ -c l,, \ 6 ii; ' R T L ITT: ~ J:::. 0) f:f: ;w: 0) /{ A ,: m 0 -c b {iiJ G r,,ei ~ f,t. < ' !!VJ ff- ITT: JZl! 
c O)X'J-~M-tlf-~ c 6::. c ii'>,:~ 60 
[0037] 

[ffi 2 0)~1Jfli.(1)%fm] 

* t:::.. , R T L iIB JZl! (1) / - F ,: l'i f,t. < , R T L 1IB JZl! (1) / - F ..--.... 0) A jJ x. l'i l±l jJ c ~ f'l= iIB JZl! 
C 0) M ~ • ~ f'l= AA T 6 ::. C f;:: J:: 0 -c b ' R T L 'Ile JZl! C l1VJ f'l= 'Ile ~ C (1) M ~ 00 ~ ~ C 6 ::. C ii! 

,: ~ 6 o J;;!. ~, J:::. fe L- t:::.. ~· (1) m.tm If:,]~, RTL ifc:~ c !!VJ fl=1IB~ (1) M ~~I& 6 ffi 2 (1) ~· 

(1) % t11R /C 0 v' -C ~ 2 (1) !lVJ fl= 1IB ~ ii>- G ~ 4 0) C D F G ~ ll -C ~ 3 0) J:: 5 f,t. :j'1JJ fil (1) R T L re ~ 

ii; 1i G tL t:::.. b (1) c L- -C .f:- 0) =¥- Jl!l'i ~ fill 00 T 6 a 20 

[0038] 

* --r , J:::. i·e L- t:::.. ~ • 0) % ® If:,] ~ , !WJ fi:=: if ,5x ~ m: ilt ~ 1 0) A "T o/ 7' s 3 , s 6 ic -c , !!VJ f'l= 
it AA ~ f;:. M J;t * ( ffi 1 , ffi 2 (1) M ~ * ) ~ 1:. AA T 6 ii! , -r (1) ~ , !!VJ fl= if AA ~ mt l'i , R T L 
tc ~ ~ C D F G 0) / - F -C /'i f,t. < , 1§. / - F (1) A jJ x. l'i 1±1 jJ fc ~ 13 L- , ~ 1 0 , ~ 1 1 f;:. 

00ffT6/-F(l)A:!Jx.til±lJJc(1)%J"~-~fl=AAT6a 
[0039] 

"{f.ir. v' -C , J:::. re L- t:::.. ~ 1Jm 0) m. f!J If:,] ~ , /{ 7-- ff£. 11:k: ~ mt l'i , C D F G (1) / - F A jJ x. l'i 1±1 jJ ~ 

ft\jlf it=\'- - c L- -c, iw~ffi 1, ffi 2 0) M ~- ~ ft\jlf it L-, ~ 1 2 (1) J:: 5 f,t. ;<".j ~- ( ffi 3 (1) M ~ 
.) ~~60 
[0040] 

wir. v, -c , /{ A fi. 1l9c ~ fi'!t. < @:l n ~ tt ;:![ m ~ fflt ) 1'i , J:::. re L- t:::.. ~ • (1) m. rm P.l ~ , '/flt ITT !l -1 ~ 

✓ .Y ~ fJT ~ ff v', !l ,,r ~ ✓ .Y v :¥ - 1-- ii• G if - 1-- te ~ fc :to it 6 /{ A (1) ·rn ffl ~I&~ L-, vt: * 
tt -ffi -c' ~ .r.:::. t:::.. jj #3: ~ E D A o/ - Jv ~~HI v' -C, R T L re~ (1) /{ 7- ~ :rt 6 ii'> , ~ 8 (1) /{ 7- ~ 

RTLreJZ!!(l)/-F(l)A:!Jx.ti/±lJJ-C•-t-c~l3(1)J::5K~6a 
[0041] 

~ 1 3 (1) /{ 7- I.::: 0 v' -C :fk 1m • * flf (1) i§? fJT ~ ff 5 c , J: le L- t:::.. ~ 1Jm (1) m. 1m c !f:,J C frjlf * ii; ~ 
G tL , !!VJ f'l= re ~ (1) 8 , 9 , 1 3 ff 1::.1 fc M F,t~ L- -c v, 6 .::. c ~ '¥11 _g1J T 6 ::. c ii'> -e ~ 6 a ::. (1) J:: 

5 f;:. ' R T L re ~ (1) / - F .,...__ (1) A jJ X. l'i 1±1 jJ 0) M ~ • ~ m V \ 6 ti #i:. IC J:: 0 -c b ' R T L ITT: 
~ J: (1) /{ 7- ~ l1VJ f'l= le. ~ J:::. -e ~ IE T 6 ::. c t.,, -e ~ 6 o 

[0042] 

£..t J: , 2f'.:: 3e 00 0) 1§. ~ 1ifli. 0) m. 1m ~ ~ 00 L- t:::.. ii; , -r (1) ~ m! ;o, G b 00 G iJ, t.t. c :lo ~ , 2f'.:: 3e 00 0) 

tt-ffiITT&~ti, J:::.~L-t:::..~1ifli.(l)m.fmK~JE~h6b(l)-Cti~<,!li!Jfl=ifAA(l)~fi-C1=.AA~ 

tLt:::..Mffl~~JflL--CRTLifc:~KM~T6•fl=re~(l)-~~~IERJ~cT6cv'5*5£00 
(1) * \§' ~ ~ filt, L- f,t. v' & ~ ,: , 1§. fiJ! 0) ~ m. • TI'it ~ ~ f,t. L- 5 6 .::. c iii RJ ~ ,: m 6 ::. c l'i v' 5 * 
-c- b f,t. V \ 0 b i::, 6 Iv ' J:::. ic L, t:::.. fill 00 lk ff 1§. ~ IC ff L, t:::.. • fl= le ~ ' R T L lie ~ ' C D F G f'i 

' m < * -e * 58 00 (1) ;f1E 11¥ ~ ~ It 6 t:::.. M) fC m V \ t:::.. b 0) -e m 6 .::. C l'i V \ 5 * ,: b f,t. V \ 0 

[ ~ ffii 0) AA 1J! t.t. ~ 00 l 
[0043) 

[~1]2f'.::~000)ffil(])~:1Jm0)%·(1)~,GR;]kr.f.~~(l)~;h,~•L-t:::..~-i:m6a 

[~2]!li!Jfl=re~(l)-00~-Lt:::..~-Cm6a 

30 

40 

50 
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[ ~ 3 J ~ 2 Q) lb fF E ~ 1;:: M J;t -r .::, R T L E :l!l! ( v ~ ;,;. .;r ~ us v x Jv E ~ ) Q) - -f,iJ a- :ale L, 

f;:: ~ -e ;t;;, Q" 

[ ~ 4 I ~ 2 Q) Ill f'F E ~ 1;:: M J;t T .::, C D F G ( ::::r :Y 1- i:z - 1v "r - .;r 7 i::z - ~ '7 7 ) Q) - 1,iJ 

a- • L, tt. ~ -e ;t;;, {:, • 

[~5) *~flJlQ)ffil Q)~:J.imQ)M~-e~AA~tt,,r,:;;.,J-r,t:a\c (ffil Q):%./"J;t:alc) a-:a\cL,f:::l@-e;t;;, 

{:, 0 

[1@6) *~flJlQ)ffil Q)~:J.imQ)M~~~AA~tL,r,MJ;t:a\c (ffi2 Q))(°'j"J;t:a\c) a-:a\cL,t:::l@-e;t;;, 

Q. 
[1@7) *~13}JQ)ffi I Q)~:J.imQ)M~-e~AA~;fLQ:%./".ht:alc (ffi 3 Q))("j-,/;t:a\c) a-:alc L,f;::~~;t;;, 

?.:.. 
[1@8}~3Q)RTLE:l!l!K~~.::,~;,;.,a-/-~~-L,tt.~~;t;;,.::,. 

[~9) ~8Q)RTLE:l!l!K~~{:,~;z;.KMJ;tT{:,lflfFE~a--~L,k~~;t;;,,r,D 

[~ 1 o l *~flJlQ)ffi 2 Q)~:J.imQ)M~-e1=.AAc';tLQMr.t• (ffi I Q):%./"r.t•) :a-•L,t:::l@-e 

;t;;, {:, • 

[~11) *~flJlQ)ffi2Q)~:J.imQ)~~-e1:.AAi:';hQMJ;t:alc (ffi2Q)x-tJ;t•) :a-•t,t:::l@-e 

,7.) Q 0 

[!@I 2) *~!Jf:IQ)ffi 2 Q)~:J.imQ)~~~1:.AAc';h.::,X'tr.ta (ffi 3 Q)Xff.t:alc) a-:alc L,t:::~-e 

,7.) Q 0 

[ ~ I 3 ) ~ 3 Q) R T L Jc. ~ 1;:: ~ ft .::, .re ;,;. a- / - 1-' 'IJ, i;;, Q) A 1:1:l 1J ~ :ale L, t::: ~ -e ;t;;, .::, o 

[~14}~13Q)RTLE~K~~,r,~;z;.Kx-tf.tT{:,lflfFE:l!l!a-•~L,k~-e;t;;,.::,. W 

[{({f~Q)fmflJl l 
(0044] 

2 I 7-? ,>{;,;. 

22 FSM (F nite State Mach n e ) 

$! 

;811'-&~l!l ,-!-----i..<C, : 

! ;1.>r,:1..-tJ!,l,i #-~ ..... ~~-=~~=~-=---=_--=_-~~:-:....,-r' i 

!1'1!~!,;::l,..~t:1-Jl,'r-~ 
7cr-'f57<1'.#J1;i<4)!1'ia 

::>,_.~t:1-ll-'r-~71::1-'/57 SS 
4 

~ .. Ytl,_.7 •. lil.ili~'ra> ::>,_.~cr-ll-7'-!!7cr-'f57 
I !:R~OlttJI,~ 
s 

r••--------------····-------- -----------------, S'f j!al!l!~llmi!t ; 
i 
·••••••••••••o••••••••••••••• •••••••••••••••••• 

~-.'s. 7·1,~-~ 

r·······---·--·····-········· ............ . .. , ss 
i''-"~ilt ,<::<~RTLicilli 
I ...... i;;:~..-"' • mlle' 11'1lt 

~ RTI.la£"t'tl).r"A 

~ 
l R~~r~';:o::J:~~-:tJ/ 

S 0 

=-----------·--------------------------------- ___________________________________________ : 

ff~% 
l 
2 
3 
4 
s 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 

!Jl:llf!elcili 
in int il.i2.i3.i4; 
in ints; 
out int ol,o2; 
mainO { 

} 

inttl,12; 
int rl; 
if(s>lO) { 
tl=il*i2; 
t2=tl+i3; 

} else { 
t2=il*i2; 

} 
d"'l2· 
ol=ri•i4; 
o2=rl+i4; 

2: 
../ 

~--------..L. ,---<---, 
.il l2 i3 i4 

;1----,n;;-,r, 

10 j 
I i 

! ! 
> ~ 
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iS U i2 
CDFG<?/-1' 1l!J/1'111!:J!O:,ffilf.Jt :f!:illl ~ 
*3'-1 ls 1 l 
!1!11'.2 ,11 I 2 
!ltll'.3 'a 2 1,2 
ltl!l6Uf:l 17 I 1,2 
lilf:1 !9 I l 
JJl!f:2 !15 2 1,2 
ii Is I l 

'11 I 2 

i2 ls I l 

111 I 2 
i3 f9 I ! 
i4 1H, IS 2 1,2 
s 17 I 1,2 
rl !13 l 1.2 

--•Ac.-2 JEJU..t /Jlllt:2..2 

OB 1
x + 82 

ol o2 

RTLl!i!i!f!0:,/-1-' CDFG<0/-1' 
!1!,r:ffl11 !l!:111 

~if:2 
ll!!Jl:a 

ltl!l!tt lttill1!Jl:1 
llll!U!lt llll'.l 

:IJRJl:2 
ii il 
i2 i2 
i3 il 
i4 i4 
s s 
1.,-::;;:i;.?1 rl 

RTLlci!l;O>/- F CDFG©/-F ~O)f~ ti:1!!! !!e/-1' CDFG©..,t-F 

!le3iWI i;m1 18 I l 
l!tli2 II I 2 II 
~ 14 2 1.2 14 

.l:!:mlfl ~! 7 ·1 1.2 17 
~-] !lllll g l l 

~2 15 2 1.2 1llliZ 15 
ii H 8 l l IJ 

II l 2 
i2 i2 8 l l i2 i2 s 

I 11 l 2 II 
i3 i3 9 l 1 i3 t3 9 
i4 i4 14.15 2 1.2 i4 i4 14,!5 1.2 
s s 7 l 1,2 s l.2 
1,;:;;,;,ir1 rl 13 I l.2 rl 

[ ~ 1 o l 
CD!--GQ)/-l'G> jliblt-iiail!Q)fi',li-lt ll:& lief!' 
,-...1] { tli:IJ ' 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR 
Title of Invention: DESIGN SUPPORT METHOD, AND MANUFACTURING METHOD 

FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

First Named Inventor/Applicant Name: Yasutaka Tsukamoto 

Filer: Mark J. Thronson/Deborah Proctor 

Attorney Docket Number: R2180.0374/P374 

Filed as Large Entity 

Utility Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility application filing 1011 1 310 310 

Utility Search Fee 1111 1 510 510 

Utility Examination Fee 1311 1 210 210 

Pages: 

Claims: 

Miscellaneous-Fi Ii ng: 

Petition: 

Patent-Appeals-and-Interference: 
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USO($) 

Post-Al I owance-and-Post-lssu ance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1030 
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Electronic Acknowledgement Receipt 

EFSID: 2868022 

Application Number: 12032117 

International Application Number: 

Confirmation Number: 3786 

SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR 
Title of Invention: DESIGN SUPPORT METHOD, AND MANUFACTURING METHOD 

FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

First Named Inventor/Applicant Name: Yasutaka Tsukamoto 

Customer Number: 24998 

Filer: Mark J. Thronson/Deborah Proctor 

Filer Authorized By: Mark J. Thronson 

Attorney Docket Number: R2180.0374/P374 

Receipt Date: 15-FEB-2008 

Filing Date: 

Time Stamp: 15:24:49 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1030 

RAM confirmation Number 643 

Deposit Account 

Authorized User 

File Listing: 

Document I 
Number Document Description 
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File Name I File Size(Bytes} I Multi 

1
1 Pages 
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5408244 
1 R21800374.pdf yes 85 

b5023786ab462514 7296d9d0459b360 
b4b5cea61 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal of New Application 1 1 

Specification 2 17 

Claims 18 21 

Abstract 22 22 

Drawings-only black and white line drawings 23 25 

Oath or Declaration filed 26 28 

Miscellaneous Incoming Letter 29 30 

Miscellaneous Incoming Letter 31 31 

Request for US PTO to retrieve priority docs 32 32 

Information Disclosure Statement Letter 33 34 

Information Disclosure Statement (IDS) Filed 35 35 

Miscellaneous Incoming Letter 36 57 

Foreign Reference 58 70 

Foreign Reference 71 85 

Warnings: 

Information: 

8442 
2 Fee Worksheet (PTO-06) fee-info.pdf no 2 

746fe55729c2965984a5454d01 d 1 ecOB 
294611 Oc 

Warnings: 
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Total Files Size (in bytes}: 5416686 
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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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Docket No.: R2180.0374/P374 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Yasutaka Tsukamoto 

Application No.: Not Yet Assigned 

Filed: Concurrently Herewith 

For: SEMICONDUCTOR DESIGN SUPPORT 
DEVICE, SEMICONDUCTOR DESIGN 
SUPPORT METHOD, AND 
MANUFACTURING METHOD FOR 
SEMICONDUCTOR INTEGRATED 
CIRCUIT 

Confirmation No.: NI A 

Art Unit: NI A 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT (IDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and Trademark 

Office is hereby directed to the references listed on the attached PTOISBI08. It is respectful,ly 

requested that the information be expressly considered during the prosecution of this application, 

and that the references be made of record therein and appear among the "References Cited" on any 

patent to issue therefrom. 

This Information Disclosure Statement accompanies the new patent application 

submitted herewith. 

Submitted herewith is a copy of the claims and drawings for U.S. Application No. 

091469,754 for consideration as well. 

DSMDB-2395472v0l 

Cadence Design Systems, Inc. - Ex. 1002, Page 00090



Application No.: Not Yet Assigned Docket No.: R2180.0374/P374 

A summary/abstract translation of the non-English language references is enclosed. 

In accordance with 37 CFR I.98(a)(2)(ii), Applicant has not submitted copies of U.S. 

patents and U.S. patent applications. Applicant submits herewith copies of foreign patents and non­

patent literature in accordance with 37 CFR I.98(a)(2). 

In accordance with 37 CFR 1.97(g), the filing of this Information Disclosure Statement 

shall not be construed to mean that a search has been made or that no other material information as 

defined in 37 CFR 1.56(a) exists. In accordance with 37 CFR 1.97(h), the filing of this Information 

Disclosure Statement shall not be construed to be an admission that any patent, publication or other 

information referred to therein is "prior art" for this invention unless specifically designated as such. 

It is submitted that the Information Disclosure Statement is in compliance with 3 7 CFR 

1. 98 and the Examiner is respectfully requested to consider the listed references. 

The Director is hereby authorized to charge any deficiency in the fees filed, asserted to 

be filed or which should have been filed herewith (or with any paper hereafter filed in this 

application by this firm) to our Deposit Accotmt No. 04-1073, under Order No. R2 I 80.0374/P374. 

Dated: February 15, 2008 

By _ ____,,,..J--.;__~--='---­

Thomas . D'Amico 
Registration No.: 28,371 

DICKSTEIN SHAPIRO LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 
(202) 420-2200 
Attorney for Applicant 

2 
DSMDB-2395472v0 I 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

12/032,117 

24998 

FILING or 
37l(c) DATE 

02/15/2008 

DICKSTEIN SHAPIRO LLP 
1825 EYE STREET NW 
Washington, DC 20006-5403 

GRPART 
UNIT 

2825 
FIL FEE REC'D 

1030 

UKITED STATES DEPARTME.\IT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIO'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, Viigmia 22313-1450 
W\vw.uspto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

R2180.0374/P374 9 3 
CONFIRMATION NO. 3786 

FILING RECEIPT 

1111111111111111111111 ll]~!l~!l~!l~!l~!~Ull~Ul 111111111111111 IIII IIII 

Date Mailed: 02/25/2008 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
write to the Office of Initial Patent Examination's Filing Receipt Corrections. Please provide a copy of this 
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this 
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the 
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the 
requested corrections 

Applicant(s) 
Yasutaka Tsukamoto, Yokohama city, JAPAN; 

Power of Attorney: The patent practitioners associated with Customer Number 24998 

Domestic Priority data as claimed by applicant 

Foreign Applications 
JAPAN 2007-038603 02/19/2007 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt 
to electronically retrieve these priority documents. 

Projected Publication Date: To Be Determined - pending completion of Security Review 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN SUPPORT 
METHOD, AND MANUFACTURING METHOD FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

Preliminary Class 

716 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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PTO/SB/06 (12-04) 
Filing Date: 02/15/08 Approved for use through 7131/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the PaDerwork 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 

Substitute for Form PT0-875 12/032.117 

APPLICATION AS FILED- PART I OTHER THAN 
(Column 1) (Column2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 
BASIC FEE NIA N/A NIA N/A 310 (37 CFR 1. 16(a), (bl, or (c)) 
SEARCH FEE N/A N/A N/A N/A 510 I (37 CFR 1.16(k), (I), or (m)) 
EXAMINATION FEE 

N/A N/A N/A N/A 210 (37 CFR 1.16(0), (p), or (q)) 
TOTAL CLAIMS 

9 0 X$25 X$50 0 (37 CFR 1.1611)) minus 20 = OR 
INDEPENDENT CLAIMS 

3 . 0 X$105 X$210 0 (37 CFR 1.16(h)) minus 3 = 
If the specification and drawings exc:eed 100 

APPLICATION SIZE sheets of paper, the appllcatlon size fee due Is 
FEE $260 ($130 for small entity) for each additional 
(37 CFR 1. 16(s)) 50 sheets or fraction thereof. See 

35 U.S.C. 41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 185 370 

• If the difference in c.olumn 1 is less than zero, enter "O" in column 2. TOTAL 0 TOTAL 1030 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2l (Column3I SMALL ENTITY OR • SMALL ENTITY 

CLAIMS HIGHEST ADDI- ADDI-REMAINING NUMBER PRESENT 
<( AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
t- AMENDMENT PAID FOR FEE($) FEE($) 
z w 1ota1 . Minus ** OR 
:IE (37 CFR 1.16(1)) = X = X = 
Q 
z Independent . Minus . .. = = w (37 CFR 1.16(h)) X OR X = 
:IE 
<( Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR NIA 
TOTAL TOTAL 
ADD'TFEE OR ADD'TFEE 

(Column 1) (Column 2) (Column3) OR 

CLAIMS HIGHEST 
ADDI- ADDI-REMAINING NUMBER PRESENT 

m AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
t- AMENDMENT PAID FOR FEE($) FEE($) 
z 
w IOtal OR :I! • Minus ** = X = X = Q (37 CFR 1.16(1)) 
z Independent . ... w Minus = X = X = :IE (37 CFR 1.16(h)) OR 
<( Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A 

rorAL 
OR 

TorAL 
ADD'TFEE ADD'TFEE 

• If the entry in column 1 is less than the entry in column 2, write •o• in column 3. .. If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter '20' . ... If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter '3'. • 
1 ne "H1gnest Numt:1er t'rev1ous1y t'a1d t-or" ( I otal or lnClependent) 1s tne n1gnest numt:ier 10und 1n tne appropnate t>Ox in column 1. 

This collection of information 1s required by 37 CFR 1.16. The information Is required to obtain or retain a benefit by the pubhc which 1s to file (and by the 
USPTO to process) an applicatlon. 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 comm~nts 
on the amount of time you require to complete this form and/or suggestlons 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. 00 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, call 1-800-PT0-9199 end select option 2. 

Cadence Design Systems, Inc. - Ex. 1002, Page 00095



UNITED STATES PATENT AND TR-\DEMARK OFFICE 

APPLICATION NUMBER 

12/032, 117 

24998 
DICKSTEIN SHAPIRO LLP 
1825 EYE STREET NW 
Washington, DC20006-5403 

FILING OR 371 (c) DATE 

02/15/2008 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vitginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT 

Yasutaka Tsukamoto 

ATTY. DOCKET NO./TITLE 

R2180.0374/P374 

CONFIRMATION NO. 3786 

Date Mailed. 02/28/2008 

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE 

The above-identified application has a new or revised projected publication date. The current projected 
publication date for this application is 08/21/2008. If this is a new projected publication date (there was no 
previous projected publication date), the application has been cleared by Licensing & Review or a secrecy 
order has been rescinded and the application is now in the publication queue. 

If this is a revised projected publication date (one that is different from a previously communicated 
projected publication date), the publication date has been revised due to processing delays in the USPTO 
or the abandonment and subsequent revival of an application. The application is anticipated to be 
published on a date that is more than six weeks different from the originally-projected publication date. 

More detailed publication information is available through the private side of Patent Application Information 
Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further 
assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-0101. 

PART 1 - ATTORNEY/APPLICANT COPY 
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V 1/ A // ~ !7 0 '1/ !7 [o];M ~ 13",fi ,/'\ - r- r) ;;r. y 4tif 0) ffl~ ~ gi1 L- --c ic:utt L- tc. R T L ic:utt ~ 
±)JXT 6¥-~w*tt@JMOJ~it:xm~iittc:!Slt ~--c, 

mrnc RT L gc:iztttcx-1T 6 iWuI.ll!. 1/ ~ :i v-1/ 3 :1/ OJ~* ~Mlff L- --C, mrncm1Jffgc:iztttc :!3 ~t 
6 pfr'.fE'.¥tLOJm1Jff:~*T~ :lo'>' !7 '<:OJ v--1-r:,,,1/~<K6'66 v--1-r :1/1/Mlff-=¥-~~ifT 6 
~ ~ ~4t~~ --r 6¥-~w*tl@JMOJ~it:xm~rnro 

rnw<KJJr 2 J 
m]gcf1J1ffgc:JZtttc:!S~t6mJgc~:lo '1/ !7 ~- mrncR T Lgc:JZtttc:!S~t6ik:~~OJt1fiG*~± 

)JXT 6 t1TiG*±Bx-=F-~~ ~ i?:> tcifi"" 6 ~ ~ ~4t~ ~ T 6 iw<KJJl 1 tc gc1&0J¥-~#:*fl@lli!lt 
O)~it:xm~ir◊ 

rnw<KJJr 3 J 
m1ic v--1-r ✓ 1/Mtff-=¥-~ii, m1iciWuI.ll!.1/ ~ :i v-1/ 3 :1/0J¥a* ~, m1icttrir~±)JX-=F-~ 

tc J: ~ ±)JX~ ntc.ttfiG~ ~ ~$¥ij L- --C, m]gcm1Jff:gc:JZtttc :B~t 6 m]gc~ :lo ,y !7 '<:OJ v--1-r 
✓ 1/~<K6'6 6 ~ ~ ~4t~~ T 6 iw<KJJl 2 tcic~OJ¥-~#:*fl@lli!ltOJg)tit:xm~iilo 

rnw<KJJr 4 J 
.r-- r- r1J :;r. yt,it:fy 7 ~Ii OJ 7 Jv-::i' I} ;7:.'J>. ~j1Jfp v~Jv"<:gc:iztt L- f:::.m1J1ffgc:iztt~ g5c.7J.16.7J., 

VY A//~ !7 0 '1/ !7 [o];M~f5,h,/'\- r-r1y ;;r. Y4tif 0Jffl~~gi1 L- --cic:utt L- tc. RTL ic:utt~ 
±)JXT 6¥-~w*tt@lMOJ~it:xmJJ*'c:!Slt ~ --c, 

mJgc RT L gc:iztttcx-1T 6 iWuI.ll!.1/ ~ :i v-1/ 3 :1/ OJ~* ~Mlff L- --C, mJgcf1J1lfgc:iztttc :!3 ~t 
6~'.fE'.¥tLOJ~ff:~*i""~:1oo/!7"<:0Jv--1-r:1/1/~<K6'66v--1-r:1/1/M~I~~ifT6 
~ ~ ~4t~~ T 6¥-~#:*fl@lli!ltOJ~itxmJJ$o 

rnw<KJJr s J 
m]gcf1J1ffgc:iztttc:!S~t6m]gc~:lo '1/ !7 ~- m]gcR T Lgc:JZtttc:!S~t6ik:~~OJt1fiG*~± 

)JXT 6 t1TiG~±]JXIf¥ ~ ~ i?:> tcifT 6 ~ ~ ~4t~ ~ T 6 iw<KJJl 4 tcget&OJ¥-~#:*fl@lli!lt 
O)~itxmJJ$o 

rnw<KJJr 6 J 
m1icv-1-r:1/1/MtJfif¥fi, m1iciWuii1/~ :i v-1/ 3 :-,,0)~*~- m1icxiTiG*±]JXIf¥ 

tcJ: ~±)JX~;hk.xifiG*~ ~$¥ijL---C, m]gcf1J1lfgc:JZtttc:!S~t6mJgc~:lo ,y !7"<:0J v--1-r 
✓ 1/~<K6'6 6 ~ ~ ~4t~~ T 6 iw<KJJl 5 tcic~OJ¥-~#:*fl@lli!ltOJ~itxmJJ$o 

rnw<KJJr 1 J 
iw<KJJl 4 tJ~ i?:> 6 O)P9;htJ~ 1 JJ[tcic~OJ¥-~#:*fl@lli!lt0Jg)titxmJJ$~ ffl P--C@lli!lt~ 

~it L- v --1 7 r1J r- ~ 1ff )JXT 6 ~it If¥~ , 
m]gc~itif¥tc J: ~ ~it~ nt.::@lli!ltOJ v--17 r1J I-- tc:£-:5P--C 7 ~ r- 'c:::? 7-. !7 ~±)JXT G± 

)JXIf¥~, 
m1ic±)JXIf¥tc J: ~ ±Bx~ ntc. 7 ~ 1--- 'c:::? :;i.. !7 OJ./"- J/ - :,,, ~¥-~wr1J :r.J~t-=!i~T 6!n~ 

If¥~, 
~ ifT 6 ~ ~ ~ 4t~ ~ T 6 ¥-~#:*fl@lli!ltOJ~mJJ$o 

rnw<KJJr s J 
iw<KJJf 4 n~ i?:> 6O)P-rnn~11Jrtcic~OJ¥-~w*tl@lli!ltOJ~it:xmJJ*~, -z-OJ~it:x 

m~i!ltc~1r~it6 k.6'60J:1o !f:::J Ao 
rnw<KJJr 9 J 
iw<KJJl 8 tc gCl&OJ :1 o -!f :::J l>. ~ gc~ L- t.:: gc~~Wo 
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(:fiffi:g] BJ:l*ffiw 
(~BJ:]OJ:g~] ¥iJW*fil§MOJ~gt>'zm~iR, -rOJ~gtxmJJ$, -rOJitlJgJJ$, :to 

/f71:,., &zFicJ~~w 
( txirnJfl 

(0001] 
2Js;:~BJ:]fi, ¥iJW*fil§MOJ~gt3!zm~iR, -rOJ~gtxmJJ$, -rOJim]Q}J$, :to~, 

51:,., &zFic~~wtc lffl L,, l~tc, 1111'1:i:i-roto/-Jv~ ffl" \-C1r:bho¥iJw*fil§MOJ~ 
iHc :!3P -CYf@tC@ffl ~ ho tx1"rtc lffl9 0 l:J OJ'<: db 0 0 

(~t".J~Jx1"rJ 
(0002] 

¥iJWimJ£txirOJilt;$tc J: VJ' ¥iJWOJ*fil&Ji~l::'mtCi!v \J1&'"(:"6j ¼ '? -c ~-c :f3 VJ' 
.:.htcJ: VJ LS I (Large Scale Integration) rim.;ft, ~~~i)t~4i:~l..,,-CP00 ~h 
'<:, L S I ~t1f~T o ~"i'-~~imJlo OJ 5-1 7-It -1 !J JHi*R < /J: o ftJlr□Hc db o.:. ~ iJ" i; 't, 
§M~i+ M rJJ 0)~~1tiJt~ ¼ h -c" \ 0 0 ~ ,:_ 0 i)t, L s I iJt:=km.;ft1t, ~~1tT 0 tc vi:P 
, vi:*OJ~gf*$ii~N.Wtc ~-Cv\o ~ ~:z i?:>h-C.:!3 VJ, :lli~'<:ii, J: VJ "6jv\fllriU!t'<:~1H 
~gc:izttT0*$tca§iJt*¼'?-CP00 ¼tc, -rOJtcfiJOJEDA (Electronic Design Au 
to mat ion : ~"i'-~it § 1111t> o/ - Jv 't :e-f:U~~ ~ h -c" \ o o 

(0003] 
,:_ OJ E D A o/ - Jv OJ 1 -:> ~ L, -C i.i. § ~ ~ tF -C P o OJ iJtm1J1'J:ft rot o/ - Jv '<: db o o 1111'1: ft rot 

o/-JHi, P,- F17 .:r. 70Jl:/J1'J:~~IlT 01111'1:icilliJ" 6, ~Ili:i-JJXo/-Jvtc]\_1]9 o RT 
L (Re g i s t e r Tr a n sf e r L e V e 1 : V 1/ A ?1 !itt V ""Jv) gc:iztt ~ 1:./VtT 0 o/ - Jv '<: db 0 0 111 
1'J:gc:izttfi, P, - F 17 .:r. 7 tc *1T ~ it o 51!1II OJ 7 Jv ::J 9 ::t'..' J;,. ~ rntftlfJ tcm1J1'J: v ""Jv '<:gc:iztt L, 
tc 't OJ'<: ,!J o '1/ ,!J -It,{ ,!J Jv OJ:ffli~li 7J: 1' \o ft!Qj, RT L gc:izttii, v 1/ A ?1 ~ ,!J o '1/ ,!J [o]Jtij 
~0),1'\- P' 17 .:r. 7 tcl~=i:JOJ:ffli~~~J~ L, -Cgc:iztt L, k 't OJ'<:db 00 111fl::i:i-roto/-Jv'<:ii, 111 
1'J:gc:izttiJ" 6 RTL gc:iztt ~ § 1111fJ tcftrotT o.:. ~ tc J: VJ, ~gfOJtru~&~ _Uf o.:. ~ iJt'<: ~ 
00 

(0004] 
m1J1'J:gc:izttOJ~:=kOJ1~1:E!Hi, :e-!J o '';/ !J-It-1 !J Jv'<:~~OJJ: 7 IJ:iJii~ (:fJo~, *~- 1:ti~~ 

) ~To iJ"{C -:>v \ '""( iiBJ:l7FlfJtc figc:izttiti,\ !}itciJii~OJ,7;. ~gc:izttT o ~ v \ 7 ,~'<:db 00 R 
T L gc:iztttc1:t«-Cl11fl:: V""Jvgc:iztttc riJ,,j T OJftJ,~iJt;lb o ~ ~ h -C Po o 

• R T L gc:iztt t C 1:t « -C g~1# ;I i)tj,, 7J: < -C ~<fro 
• 1111'1: V""Jv'<:OJ:,,, ~ ::r.. v-:,,, s :.,,, OJJJiJt, RTL:,,,~ ::r.. v-:,,, s :.,,, J: VJ :,,, ~ ::r.. v-:,,, s 
:.,,,J1&i,)tJ!i., \0 

(0005] 
~-:.0'<:, tifl::ftroto/-fe~~'?-CRTL~ill~:1:.rotL,k~~ -rOJRTL~illOJv,{ 

-r :.,,,:,,,~~«o&.,~iJt;lb 00 v-1 -r :.,,,:,,, ~ ii, A1J~ htc~-r-- 5T text L,-C5lJ1Il~T«-C 
x7ToOJtc&.,~/J:~!7 o '';/ !7-It-1 !7 Jv~OJ.:. ~'<:&boo im'm, ,:.0) v--f-r:.,,,:,,,fiA1JT 
o -r'- ?7 0Jftffitc{Nf¥9 00 ,:_ OJtc fl>, RTL gc:iztttc:M--t o ~II:,,,~ ::r.. v-:,,, s :.,,, (J,,jT 
, RTL:,,,~ ::r.. v-:,,, s :.,,, ~ P 7) ~*tifilL,, -r OJ:,,,~ ::r.. v-:,,, s /'Jf-a*iJ" i; v-1-r:.,,,:,,, 
~3,:K&? 0 0 ,:_ 0) RTL 1/ ~ :;:r.. v- 1/ 3 ✓ ~it9{C v-1-r ✓ 1/ ~3,:K&? 0 ,:_ ~ i)t'(: ~ o~ft't 
clb o iJt, -r 7 '<:/J:" \~ftiJt~i., \0 

(0006] 
RTL:,,,~ :;:r.. v-:,,, 3 ✓ ~*tifill,/J:P~ v,{7:.,-,:,,,i)t;pi)-:.i;IJ:P~fttc-:>P-C, [R]4 0) 

1§1J ~~ '? -Cg£BJ:lT o o [Kl 4 ril11fl:: V""JvOJgc:iztt1§1J'<: db o o .:. h ~1111'1:i:i-roto/- Jvtc]\_1] L, 
-C, RT L gc:iztt ~ 1:.rot L, tc ~ ~, RT L gc:iztttc :f3 P -C, :lo "/ ,!J A 4 1 OJ ~51!1Il-Jt ,{ ,!J Jv 
~~:lo"/ ,!J B 4 2 OJ~51!1Il-Jt,1,!J Jv~iiR TL 'V ~ ::r.. v-:,,, s :.,,,ffi){CfiniJ"f?:>lJ:P (/J: 
:!3, /'o '';/ !7 iirffXE!}i1.tlOJl11W~~--r"ii~n) 0 .:. hii, /'o ";/ !7 A 4 1 ~/'o '';/ !7 B 4 2 
OJ*1T~ ho §~iJt, 51!1Il'"t« ~ A11-r'-!7 tc J: '? -C~IJ: o~ftiJtclbo iJ" t; '<:db 00 

(0007] 
{§lj;zf-;!, :lo"/ ,!J A 4 1 OJ51!1Il'<:ri 2 ,!Jo'';/ ,!J-Jt,{ ,!J JviJt&.,~'<:, /'0 '';/ ,!J B 4 2 0)51!1 
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Il "'f ri 3 !J o ,y !J -tt-1 !J Jvt,it&_,~"'f ;!b 0 ~ 9 0 o m1Ji-'J:~)vt'Y - Jv ic J: ~ RT L ic:JZttt,it~)vt 
~ ti, 2: OJ RTL ic:ttttclt L, -C, ;!b 0 51.!1Il--t « ~ ::Y- !I~ A1J L, -Ci1mil Y ~ :i v- y 3 :::,, 

~*fr L, f-=$6*, :lo ,y !J A 4 1 t,it 1 o o Jfl§l*fT~ ti, :fo ,y !J B 4 2 ri 1 Jfl§l*fT~ 
tit-= ~90o 2'.:0J$6*, :loo/ !J A4 1 ic:Bit0~v,,{7:::,,yfi, 2 X 1 0 OJ]!§]= 2 0 
0 Jf !Jo '1/ !J-tr-1 !J Jv'l:&b ~, :lo ,y !J B 4 2 ic:Bit 0~ v -1-r :::,,yfi, 3 X 1 Jfl§l= 3 
n !Jo ,y !J-tr-1 !J Jv ~ 7d: 00 --=> ¼ ~, 2: OJ::Y- !I text L, -C~ v -1-r :::,,y ~rot G L, t.:: P~~ 
tcfi, :fo ,y !J B 4 2 "'ffi7d: < :lo ,y !J A4 1 OJ51.!1Il-tt--1 !J Jv~rotG--tt.::l560Jt1*~~6 
2: ~ t,it&_,~ ~ 7d:00 ¼ t.::, JJUOJA1J::Y-!f ~f!£: '?-CRT LY~ :i v-y 3:::,, L, t.::~~fi, 
~,c :lo ,y !J B 4 2 O)~ v -1-r:::,, yi,)t:lo '';/ !J A 4 1 OJ~ v -1-r:::,, y J: ~ '& :?P < 7d: 0 iiJFit 
'~'& &b00 

[0008] 
¼ t.::, RT LY~ :i v-y 3 :::,,~f-y;b9ic~~,7-;:z_OJ v-1-r :::,,y~<Kls60.=f.$"& ~;t 

G ti-c P0 J: 7 t:!.tit, *J=f:Hc fi.¥ G --r, fil?AR TL~ :i v-y 3 :::,,ic J: 0 v -1-r :::,,ygfJU 
tit.±.~~ 7d:-::J -Ct-•00 ~ G ic, RTL Y ~ :i v-y 3 :::,,{c J: 0 v-1-r :::,,y~gfJU L, f.::~~ 
, El lfJ ~ --t 0~Fi!§t,itpJf~OJ v-1 -r :::,,y"'fyeJ L, 7d:v •~~tit;!b 00 2: OJ~~fi, 11Jfl::ic:tttic 
v t> ER~, i1m1Jfl::ic:ttttc:Bv •-C ~· OJ1½~:5t"'f~OJ !Jo ,y !J -tt-1 !J Jv ~Wiil L, -C v • 0 t,i,. ~~ 
« 6£,~tit;!b 00 L, ti,. L,, f1J1'f:ic:tttOJ ~• OJ1½~:5t"'f v-1 -r :::,,yt)ttp < 7d: '? -C v •0 OJi,),.~~« 
0 2: ~ fi, I!ik:"'f fi:1~1:it{C OO~J 7d:fl::* ~ 7d: '? L V \ 0 0 

[0009] 
1,u ;trttii-'fxmx 1 "'f fi, RTL ic:tttJ:.OJ/'\,A ~ 1111tic:tttJ:.OJ/'\,A ~ OJltfil31111~4iYE--t 

0::1J$tit~~~ ti-C P00 ~i1~BJ:)"'ffi, ~Il~Jvtic J: ~ RTL ic:tttti,. E:>3(~ ~ tif.::ij'­
t-- ic:ttt (ij'- t-- v«Jvi1mil§M) "'fOJlflfJ!f -1 ~:::,, Y'M1Jfic:BP-C, !J TJ -r 1 -JJ Jv/'\,A C 
l§!Mtj::t~ '&~~t,it::k ~ p,1'{;:z_) O)~~~ 1J'\ ~ < 9 0f~IE ~:'111$~ < 1T 7 2: ~ ~ffl.P ~ L, L 
P00 

[~~)(jfjx1]~~2OO6-285865~0ffl 
[~BJ:)OJ~~] 
[~BJ) t,itfW~ L, J: 7 ~ --t 0 itHffl] 

[0010] 
J:.:ttt L, t.::ik:i£ic&.7J., ::zts;:~emi, ¥ijl.fis:J:fUll§IMOJ~gHc:Bt- •-C, ~it L, td1mill§IMOJ 

i1mil~Fit~ !I -1 ~ ✓ y-~ RTL 1/ ~ :i v-y 3 :::,,"'ft;1J$1fJ ,c~i.iE"'f ~ 0 J: 7 ,c--r 0 ~ ~ '& 
{C, i1~i.iE$fi*{c£-5v •-C~gfI.f¥OJ J:.rfitfflU"'fOJf~IE ~ iiJFit~ --t 0.:: ~~El lfJ ~ --t Go 
mt~~ M ~ --t 0 t.:: l56 OJ .=f.~] 

[ 0 0 1 1] 
i,J>.fJ•0 §lfJ~~90f.::ls6ic, ::zts;:~emi, f',- P'r:7 ::r. 7t,itf-f751.!1Il0J7 Jv::flJ _:::(J.,.~f1J 

1'1: v«Jv"'fic:ttt L, t.::m1J1'f:ic:ttt~ ii.7J.~.7J., v Y ;:z_ !I~ !J o ,y !J lo]Jl;ij ~~D' p,- P' r:7 ::r. 74i 
tf OJffl~~~ii L, -cic:ttt L, t.:: RTL icJZtt~~Jvt--t 0¥ijl.fis:#;:fll§IMOJ~gfxt;~i!lic:Bv • 
-C, MicR TL icJZtticxi--t 0 i1mil Y ~ :i v- y 3 :::,, 0J$6* ~Miffr L, -C, Micm1J1ticJZttic :B 
~0mYE$~0J~fl::~*--t~~o'Y!J"'fOJv-1'-r:::,,y~<Kls60v-1-r:::,,yfW*.=f.~~tr--t 
0 2'.: ~ ~4i~~90o 

[0012] 
¼ t.::' J:.ic,c:1J□ ;t L' Micm1Jfl::icJZttic :Bit 0 Mic~ :1' 0 '1/ !J ~' Mic RT L ic:tttic :Bit 

0ik:~~ OJxifil3*~~M9 0xifi6*~Jvt.=f.~~ ~ G {Ctf9 0 J: 7 icfliJ)vtL, -Cl> J: Po 
[0013] 

¼ t-=, ~ G ic, Mic v -1-r:::,, YM1Jr.=t-~,i, Mic~II 1/ ~ :i v- 1/ 3 :::,, OJMj* ~, imic 
t1M3*~Jvt.=f.~tc J: ~ ~Jvt~ tit.::xifil3*~ ~$Yij L, -C, Micm1Jfl::ic:tttic:Bit 0 Mic~ :fo 
,y !J '1:0J v-1 T:::,, 1/ ~<KliO 0 J: 7 {CfliJ]vt L, -C '& J: v 'o 

[0014] 
¼ t.::, ~OJ!t~I ~ L, -C, f',- P' r:7 ::r. 7 titfr 7 51.!1IlOJ 7 Jv :::t lJ ;(J.,. ~1111'1: v«Jv"'ficJZtt L, 

t.::1111'1:ic:ttt ~ i%.7J.~.7J., V 1/ A !I~ !JO '1/ !J lo]JJJ ~~qj>/'\- F r:7 ;;r. 74itr OJ;fflf~~~ii L, 
-cicJZtt L, t.:: RTL icJZtt~ ~M9 0¥ijl.fis:#;:fll§IMOJijgfxt;::1J$tC:Bv •-C, Mic RTL ic 
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1ztY:t-t--t 0 llifuII 1/ ~ .:1. v- 1/ :=1 ✓ ®Mi:W: ~Mtff L- -c 1rtrnct1J11:tc1£Jc:!S it 0 rJr'.¥:1lim ®m1J 
ff~*T~::too/7~©v17/'Y~~&90v17/'y,W~Itt~~T0~~~~-~T 
00 

(0 0 1 5J 
¼ t.=, J::.tctc1]o;t -c_ ffiltcm1J1i:tc1zJUc:!Sit0fWtc~:lo ''/ 7 ~- ffiltcR T Ltc:utJc:!Sit 

0~@~ ©1-ffil)*~±,Gx;T 01-ffil)*:1:.nx;Iff ~~I?:> tc~--r 0 J: 7 ictfnx;L, -ct; J: Po 
(0 0 1 6) 

¼t.:, ~ t?:>tc, fWtcv17/'YJWlJfif¥ti, fWtcllifufiY~ .:1. v-Y:=1 /'©Mi:W:~, fWtc 
1-ffil)*:1:.nx;If¥tc J: l'J :1:.nx;~ tit.:1-ffil)* ~ ~$Yij L, -C, fWtcm:fJ11:tcJZtttc:!Sit 0 ffiltc~ :lo 
'1/ 7 ~© v 17 /'1/ ~~&9 0 J: 7 tctfpx;L, -C l:J J: Po 

(0017) 
¼ t.=, ~©!.!%ff~ L- -c, J::.tc ® ~it :xm:1J$ ~ ffl 1t \ -c [§JM ~ ~1H L- v 1 Y r'J I-- ~ 11:nx;T 

0tl1Hif¥~, ffi]gc~itifftc J: l'J ~it~ tit.:[§JM© v17 r'J I-- ,c£--:5lt\""( 7 :;d- I--'? ;:7.,. 7 
~±MT 0±,Gx;Iff ~, fWtc:1:.nx;Ifftc J: l'J ±AA~ tit-: 7 :;d- f-- '? ;:7.,. 7 ©f"- !/ - /' ~¥~w 
r'J :r.,1'\tc!i~T 0!:ri~If¥ ~, ~~T 0 ~ ~ ~ftR ~ T 0¥~W~fl[§JM®~JQ:J'J$~ db 
-:::, -C l:J J: Po 

(0018) 
¼ t.=, ~®!.!%ff~ L- -c, J::.tc®~it:xm:1J$~¥~w~fl[§JM®~gt:szm~~rn1,c*1r~ 

-lt0 f-=&:)©:/0 !f:::J J:.. ~;lb-:;,""( l:J J: lt\ 0 

(0019) 
¼ t.:, ~®!.!%ff ~ L- -c, J::.11!. :1 o :7'' :::J J:.. ~ tc~ L- ts: tc~~W ~ db -:::, -c '1:.> J: Po 

(¥€;BJ=] ©~1J:W:J 
(0020) 

2Js;:¥e;BJ=]tc J:titf, ¥~#:~fl[§JM©~gHc:!S1t \""(, ~gt L, t-::llifuil[§JM©iWufifflFit~ ?/ 1 
~ /'7''~ RTL 1/ ~ .:1. v-y 3 /'~~1J:$<:lf}tc~g[~~ 0 ~ ~ l:J ~c, §~~g[*a:W:tc£--:5P-C 
~gt If¥® J::.mtlU~®f~IET 0 ~ ~ t,ittiJFit~ l:r. 00 

(¥€BJ=] ~*ntET 0 f-= &9 ©~N:©~@J 
(0021) 

t:iT, CKIOO~$Yij L, t;r_t,it $2Js;:¥e;BJ=] ®*nfil~@ic-=> P-C~BJ=]T 0 0 

(0022) 
CK! 1 rt, 2Js;:¥€BJ=l ®*ni[~@tc1'l0¥~#:~fl[§JM©~gt:szm~i!l©;ffli~l'lnx;~~ L- t-::ffl 

Fit:lo o/ 7[Kl~db00 **ni[~@©~it:szm~i!lfi, m1JfF'E'fpx;-=f.W'.2, lffiufJ.y~ .:1. v-y 
3 ✓-=t-W'.6, &6 v17 /'Y111fffl*~-=f-W'.9 ~fim;t00 

(0023) 
11111:'E'f,Gx;-=_F-W'. 2 fi, 1-tfil)*:1:.nx;-=f.W: 3 ~~ L- -c :!3 l'J, 11111:tcJZtt 1 ~§'JCef}.~/v ~RTL tc 

1£: 4 ~ 1-f fil)* 3 ~ ~:1:.nx;--t 0 o l:r.:!3, 11JfF'E'fnx;® Y Jv ::t' 9 ;;(J:.. ii!R#® '1:.> ® ~1tffl--t 0 o 
1-ffil)* 5 fi, 11Jfl::tc1£: 1 tc:!S~t 0~-fo ''/ 7 t,itR T Ltc1£:4 P'.l~©;:7.,.7- f-- '?y /' (~@ 
~~ffl~) ,c:!Sit 0 ~~©~@tcttfil)T 0 ©i,i\~~T'~ffi~db00 ~ ~ ~lt\ 7 :to''/ 7 ii, 
PJr'.¥:1lim©l1J1i:~*TiiB:5t~- 1§1J;ttf[Kl4 rc~--r J: 7 ~C, C g~-g~©q:it!ifill (" {", "} " 
) tc -c lffl¼ tit.:iiB:5t C-fo ''/ 7 4 1&64 2) ~~~T 00 

(0024) 
1-ffil)* 5 ®1§1J~CKI 2 ,c~To ~ ~ ~1-ffil):rt 5 ri, :lo''/ 7 ::g, ~5@~@, ~7~@® 3 

-:>©'~ffli,i\ t:>lf/vt~ tl,6 o :lo''/ 7 ::g fi, m:fJ11:gcJZtt 1 tc :B~t 0~ :lo''/ 7 ~~ L, -C P0 o 
:loo/ 7 ::g ©-=>it:1J©1§1J ~ L, -C ii, r 771 Jv::g_frm~_-:;fo ''/ 7 ©fiffiJ t,it;!b 00 -;f 
0 ''/ 7 ©fiffi ~ L, -Cii, r i f J ~ r c as e J ~ P-:::, t.: l:J (1)i,)t~~j$tl,6i,it, ~ ©-:;fo 
'1/ 7 ::g®-=>~t:1Jri191J~~;!b-:;, -c, 2Js;:¥£BJ=l~ri~ ntc~N0 '1:.> ®~til:r.1t \0 ~5@~@~ ri, :f 
o o/ 7 ®*fyt,it~5@~tl,6~@~~To ~ ~ ~lt\ 7 ~@©-f,U ~ L- -C, RT Ltc1£:4 q:t©;:7.. 
7- r-'?1//' C~~N~t.~~) tc:!Sit0~tl\@t,it~~fi::>tL00 '1:.>t>~lv, ;:7.,.7- r-'?1//' 
©tl\@~fil:r. <, RTL tc1£:4 $tc:!Sit 0 7 71 Jv::g~frm~~~ ffl1t\-C~5@tl\@~*I! 
L, ""( l:J J: Po ¼ t.=, ~Jil\@~ ii, /'0 '1/ 7 ®*fyi,ityej'9 G~@~~To J,jf;i©~BJ=j~ 

Cadence Design Systems, Inc. - Ex. 1002, Page 00102



fi, LKl 2 q:t0)7'0 ,y !7 r f i 1 e 1 _ 1 o 2_ i f J firKl4 0)7'0 '1/ !7 4 1 tcttfirt,,, 7' 
o,y,!7 ff i 1 e 1_1 04_e 1 s eJ iirK!40)7'oo/!74 2tct;ffirl,--CPG~0)~9 
Go 

(0025) 
tt fir*1:.JJX*~ 3 ii, m1J11:gcJZtt 1 ~ , 11111:'Ei'IJX*~ 2 IJ{f1J11:gcJZtt 1 IJ~ 6 § m1J~t!J! L, tc R 

T L ge,JZtt 4 ~ IJ~ 6' 11111:icJZtt 1 ,c t.nt G 19-7'0 o/ 7 ,& Zr RT L gcJZtt 4 ,c :i3 it G ik:@O)xi fir 
* 5 ~1:.JJX--t Go $! #:lfJ tc fi, ~ --r,1111:icJZtt 1 ~ Pfr'.iE!Jiw O)j1Jfl:'""f db G 7'0 o/ !7 tcnit, 
/XP'""f, i1Jff'Ei'JJXtc:i3itG:e-~f.¥. (CDFG (Control Data Flow Graph) ~t!J!, :;Vr:J 
:i - IJ -Y !f, yo -1/ - 1/ s -Y Cr- :7 /'\;t_~ ~ ~--c) , ;i_ ::;- - t-- ~ 1/ -Y1:.JJX~) 0) 173:§~ 
$Yij L,, RTL ge,JZtt 4 '""f O)ik:@IJ{j1J{1:gcJZtt 1 0) ~· 0) 7'0 '1/ 7 tcit~--t G IJ~~ti5E--t Go --r 
L,--C, it~7'0 ,y !7tc:t§~TGik:@O)jt!lffllJ{;blJ~GJ: 7 tc, 7'0 o/ !7~11'JO)ik:@~~*O) 
1k@~m.lr□ik:@&rr~71k@~ t,,--Cti5ET Go 

(0026) 
~II 1/ ~ :i v- 1/ s "':/ *~ 6 ii, v ,1 T "':/ 1/Wfflf *~ 7 ~ 1f L, --C :i3 ~ , RT L icJZtt 4 ,c 

xi L, --CiWoII 1/ ~ :i v - 1/ s -Y ~ *1/t!! L,, v ,1 ::;- -Y 1/',W:tJf *~ 7 tc J: ~, ~II 1/ ~ :i v - 1/ 
s -Y*a*&rrxifir* 5 ~$Yij L, IJ:IJ{ 61:IJfl:gcJZtt 1 tc:i3 it G:e-7'o '1/ 7 0) v ,1 ::;- "':/1/ ~<K&? 
Go --r L, --C, v ,1 ::;- -Y 1/1~ffi*7F*~ 9 ii, <K&? 6 htc:e-7'0 o/ 7 0) v ,1 ::;- "':/1/ ~*7F9 
Go 

(0027) 
v ,1 ::;- -Y 1/',W:tJf*~ 7 '""f fi, RT L gcJZtttcxiT G ~II 1/ ~ :i v-1/ s -Y*a*IJ~ 6 ik:@~ 

~~~1Y!TGo J,,JT, rKl2~$YijL,--C$!#:lf)tc~Bf]TGo rK!20)xifir*'""fiiik:@S 1 OIJ{ 
m.ir□ik:@, ik:@S 2 1 IJ{~7ik:@~7F~h--CPGo -z-2: '""f, ik;@S 10tc!IJ:~L,k67'0 
o/ 7 4 1 ( f i 1 e _ 1 0 2 _ i f) 0)*1-fiJ{mJr□~ htc ~ ~~.it L,, --r L, --C ~ 6 tc 1/ ~ :i 
v-1/ s -YIJ{~.7J.ik;@S 2 1 tc!IJ~ L, tc 6 [tl] 7'0 '1/ 7 0)*1-fiJ{x:7 L, tc ~ iiit--t Go --r L, 
--C, ik;@S 2 1 O)HitU ~ ik;@S 1 0 O)HitUO)~jt~ :7 ,1 ~~'""fgf]i L,, 7'0 o/ 7 4 1 ( f 
i 1 e _ 1 0 2 _ i f ) '""f 0) v ,1 ::;- "':/ 1/ ~ L, --C gcti L, --C :i3 < o ~ tc, 7' o '1/ 7 4 1 ( f i 
1 e _ 1 o 2 _ i f) IJ{W&*1T~ hk~'Ei'ii, [tl]tJO)JJ~'""f v -1 ::;- "':/1/ ~itli L,, !,JWJ 
tC::sft&?tc v,1 T -Y1/tC1J□Jit,, --CP < o rK! 2 tC7FT J: 7 tc, ik;@S 1 0 ~:{:;k:@S 2 1 O)xifir 
O)filJ~, ik;@S 1 2 O)m]r□ik:@~ ik:@3 0 O)~ 7ik:@O)xifir1J{1i5E ~ h--C :i3 ~, 7'0 o/ 7 
O)m]r□ik:@ii I"::::>~ ii~N 6 zy_ V \0 

(0028) 
rKI 3 ii, v ,1 ::;- "':/1/',W:t/f*~ 7 '""f:sft&?tc:e-7'o '1/ 7 O)~ v ,1 ::;- "':/1/~ v ,1 ::;- "':/1/'~ffi* 

7F*~ 9 IJ{*7FT G~'Ei'0)1,lj ~7F L, tc ~ O)'""f db Go rKI 3 '""f fi 7'0 '1/ 7 0).7J.IJ{*7F~ h--C v \ 
G IJ\ ~ 6 ,c ~t&: :::_' ~ 0) V ,1 T ✓ 1/1~ffl~~*7F9 G 2: ~ ~ '""f ~ G 0 

(0029) 
cmII0)7o-) 

rKI 5 ii, 2js:*tft!!%@tc:i3v \ '"(j1Jfl:gcJZtttc:i3 ~t G'.fr 7'0 o/ 7 O)~ v ,1 ::;- -Y 1/ ~<K&? GmII 
~ffO)~h~7FL,fc7o-~~-f--'""fdbGo 

(0030) 
~ --r, db GmII~*1TT G tc&?O)J" Jv::t 9 :;t:.'J.;,.. ~ rntftlf)tct1J11: v~Jv'""f*Il--t Gi1J11:ic 

JZtt ~ 11:JJXT G (;i_ ::;- o/ 7 S 1 0 1 ) o £}(,c, 11111:'Ei'JJX*~'c J: ~ l1J11:gcJZttlJ~ 6 RT L ge,JZtt 
-A..O) §m1J~t!1!~1T 7 (;i_ ::;- ,y 7 S 1 0 2) o /J::i3, 11Jff'Ei'JJXii, :5tJZttL, tc ~ :i3 ~, CD F 
G (Co n t r o 1 D a t a F 1 o w G r a p h) ~ti!, ;t_ J;r :J :i - I} "':/ 7\ 7 o J;r - 1/ s "':/ Cr - :7 /'\ ;t_ 
~ ~ ~ --c ) ' AT - f-- ~ 1/ ✓ 1:.JJX~ 0) '.fr If.¥.~ *1--C 1T 7 0 11111: 'El PX' C J: ~ R T L ge,JZtt ~ 1~ 
tc* (;t_ ::;- '1/ 7 S 1 0 3) , xifir*1:.JJX*~tc J: ~, m1J11:gcJZtt, RTL ge,JZtt, 11111:'Ei'JJXO) 
:e-If.¥.~$ Yij L, --C t1 fir* 0) 1:.JJX ~ 1r 7 ( ;i_ ::;- o/ 7 S 1 0 4 ) o 

(0031) 
xifir*IJ{{~ 6 hfc 6 (;i_ ::;- o/ 7 S 1 0 5) , RT L icJZtttcxi L, --CiWoII 1/ ~ :i v-1/ s -Y 

~1TP, ~it L, tdWoII@J~O)iWoII~FJ~ :7 ,1 ~ ✓ /y''O)~~[ ~1T 7 (;t_ ::;- '1/ 7 s 1 0 6) 0 

--r L, --C, t1fir*tc J: G i1Jfl:gc1£0)19-7'0 '1/ 7 &Zr RTL gcJZtttc:i3it Gll\@O)xifir~1l ~, 
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ittti.iEJre* (:;i.,:;--,y 7S 1 o 7) ~iJ\G, m1Jfl:v~1vic:12tttc:B~t0::;;:lo '1/ 70)•v-1:;-­
✓v~*~0«< v-1:;-- ✓ vM*~fi7 (:;i.,:;--'1/7s1os)o::;;70'1/70)•v-1:;-- ✓ 
V iJtf~ G ti td:i ( :;i., :;-- ,y 7 S 1 0 9 ) , .:. ti ~ v -1 :;-- ✓ V '~ffi ~ L, --C v -1 :;-- ✓ V '~ffi=3X~ 
-=t~tc J: "J =3X~T 0 (:;i., :;-- '1/ 7 s 1 1 o) o 

[0032] 
a :B, **11t!IID@'"f fi, x1T,iS=3X~ox-=t~ 3 iJtm1J1'f:~ox-=f-~ 2 tc~¼ ti, iWuII V ~ :1. v­

V 3 ✓-=t~ 6 jJt V -1 T ✓ 1/Mlfr-=F~ 7 ~~~T 0 J: 7 tcfloxL, --c P0 iJ\ m1Jff~ox-=f.~2 
~ xtT,iS=3X~ox-=t~ 3 ~ ~l!Ev L, --ClfoxL, --CB J: v \ L,, ¼ f:::., ~IIV ~ ::z. v-V 3 ✓-=t~ 6 
~ v-1 T ✓ 1/Mlfr-=F~ 7 ~ ~ ~IJOOjtClfox L, --CB J: Po .:. O)~~- RTL ic:JZttO) §m1J~~ffl 
Fit~ l1 f,G=3X~OXfflFit ~ fi:5HI ~ ti, ::;;fflFit~ 1111'1:~ox-=t~ 2 & uxt f,G=3X~OX-=.F-~ 3 jJtif--t 
6 .:. ~ ~ a "J , ~II V ~ ::z. v - V 3 ✓fflFit ~ v -1 :;-- ✓ VMlfrfflFit ~ fi:5tlil ~ ti, -t- ti-r ti 
~~II 1/ ~ :1. v- V 3 ✓-=t~ 6 & {f v -1 T ✓ VM1fr-=f-~ 7 jJtif--t 0.:. ~ ~ a 0 0 

[0033] 
J:.ic0)*1J't!IID@tc J:tif-J\ 1111'1:ic:JZtttc:B~t 0::;;:to '1/ 7 ~RT Lic:12tt,c:B~t 0ik:@~ 0) 

xt f,G=3X ~ 1'1:ox L,, RT L V ~ ::z. v - V 3 ✓ire*~ Yij G L, ~b-lt 6 .:. ~ tc J: "J , m1Jfl:ic:JZtttc 
:B~t 0::;; :lo '1/ 7 fC:B ~t 6 v-1 :;-- ✓ V ~~~ tc*~ 6.:. ~ iJt'"f ~ 00 .:. titc J: "J, v -1 :;-­
✓ 1/ ~ ijU~T 6 k. ~ ,ct1JfJ:gc:JZttO) ~· O)"i'i~:5t~f~IET 6 O)iJt11J*lfljJ\ ~~~ fC:ffl 6.:. ~ jJt'"f 
~00 

[0034] 
a :B, J:.JZttT 6 *11t!IID@f i, 2js:3'6BJ=] 0) ff~ a *11t!IID@'"f db "J , J:.gc*11t!IID@O) <7J. t c 21s:3'6 

BJ=l O)it!tm~ ~!Ui:--t 0 B O)'"f fia <, 21s:3'6BJ=l0)~§" ~~£ t.,, a Pit!tmic=BP--Cft 4 O)~~~ 
11t!I t.,, tc. ID@'"f 0) *1ft!IiJttiJ Fit '"f db 0 o 

[0035] 
-tab t>, J:.ic t.,, tc:*11t!IID@O)~it3'ttt~uUi, 70'.7''71.,. O)ffj'j%tc J: "J ::1 ✓ 1::: ::z. - :;1 

(CPU~) '"f*1T~ ti6;'l.l!:II~tc J: '? --Cl1Jfl:T 00 ~i~:to '.7''7 J.>.fi, ::t ✓ l:::" ::z. -:7 0) 
::;;ltox~*'cffi%~~ "J, :5'ctc:JZtt«tc. J: 7 arffJEO):'J.l!:II, fJUxr~, c Pu ,c J: "J, m1Jff:ic 
JZttiJ\ /:) RT L ic:JZtt ~ xt f,G=3X ~ ~ox L,, ~II 1/ ~ ::t. v - V 3 ✓ ,c :f> v \ ""( RT L gc:JZtt& uxt f,G 
=3X ~$Yij L, --Cm1JfJ:gc:JZttO)::;; :lo '1/ 7 0)- v-1 :;-- ✓ 1/ ~*~ 00 .:. 0) J: 7 ,c, J:.ic*11t!IID@ 
O)~gt3tt;~ultc :B ~t 6 ::;;;'l.l!:Ilri, 70 '.7''7 J.>. ~ ::I ✓ l::: ::z. - :7 ~ iJtth1tn L, k.J:!{il:lfJ-=f.~tc 
J: '? --c *fl~ ti 0 B 0) '"f db 0 o 

[0036] 
-t L, --C, J:.ic*11t!IID@O)fflFit~*IlT 6 :/ 7 r- T7 ;;r. 7 0) 70 '.7'' 7 J.>. ::I - F ~ ic~ L, k. ::I 

✓ 1::: ::z. - :;1 i5i!<7J.JIX "J oJFitaic~~w, -tab t> icti;;{ -r -1 Y ~* L, --c, ~it>'zm~urO) ::1 
✓ 1::: ::z. - :7 iJticti ;;{ -r -1 7 icte-*PI ~ ti tc: 7 o '.7'' 7 J.>. ::1 - P' ~ i5i!<7J. t±:l t.,, *1rT 0 .:. ~ ic J: '? 
--CB, 21s:3'6BJ=]O) El lfJfi~ox~ ti6o ¼ tc., :to '.7''7 J.>.fi, ic~;;{-r-1 7 ~fr~ 9, :im.fg@l 
fl.~:im. t:--c rntflHc~it>'zm~urO) ::1 ✓ 1::: ::z. - :7 tc o- P' t.,,*frT 0.:. ~ B '"f ~, .:. tile J: 
'?--CB [o]:;t~Hc21s:3'6BJ=]O) § lfJfi~Jvt~ ti6o 

[0037] 
.:. O)~~- icff;;{ 9'-1 YiJ\ G i5i!<7J.t±:l ~ titc:)Oi:im.1i@l*i~:im. t:--C o- F t.,,*fr~ tit:::. 7 

o '.7''7 J.>. ::1- F § ,f:,$:iJtffiJJZtt0)*11t!IID@O):'J.l!:IIfflFit~*IlT 6.:. ~ tc a 00 -t- L, --C, -z-0) 7 
0 '.7'' 7 J.,. ::I - F ~ ic.11:i L, tc: ic.11:i ;;{ T -1 7 'i21s:3'6BJ=] ~ lf oxT 0 0 a :B' 7 0 '.7'' 7 J.,. ::I - P' ~ 
1:tt~T 0 tc: ~ O)ictf-;;{ -r -1 7 ~ t.,, --C fi, 1§1J ;t f~, 7 o '1/ 1:::- (~~rffifflO -r -1 :;i., 7, P, -

P' 9' -1 :;i.. 7 , 7t9' -1 :;i.. 7 , :YtEJ!m -r -1 :;i.. 7 , C D - R OM, C D - R, :::-fti3'6'~ 0) ;;{ =E- lJ 
-JJ - F, ROM, Elim 7 - 7~~ mp Q.:. ~ jJt'"f ~ Q 0 

[0038] 
¼ tc:, :5'c,c:JZtt« tc:~gt>'zm]'j"$~ ffl P --C@lM~ ~gt t.,, --c v -1 7 T7 I---~ ff:ox t.,,, ~it~ ti 

tc:@lMO) v-17 i'_7 r- ,c£-5i., \""( 7 ~ r- ~ :;i.. 7 ~ ~ox L, --C, ~ox~ tit:::. 7 ~ r- ~ :;i.. 7 0)/'\:;1 
- ✓ ~¥-~1:,$:i'_J .:r.p,,cfii'!FL, --c ¥-~w~fl@lM~iYJQT 0.:. ~ fC J: '? --c B, 21s:3'6BJ=lfi*11J 
lf}lc*11t!I~ ti6o 
[ CK! oo 0) m ~a§£ BJ=l] 
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(0039] 
( CK! 1 ] :2js:3'6BJJ OJ ~1/t!I~tm ~ 1lk 0 ~il~~ttt§!fltOJ ~gt :xm~ ~ OJ ffi~flJJX ~ 7f( L, tc 

~Fi~ ::to ''/ ?? cm '"""f ~ 0 0 

([Kl 2] :2js:3'6BJ] OJ~1/t!I~@t~ .:tnt 0 l1J1-'f:ic:1£0J~ ::to ''/ 7 ,&Z, RT L ic:J£t~ .:l3 it 0 if<;: 
@OJ l1 %~OJ 1YU ~ 7f( L, tc cm '"""f ~ 0 o 

(CK! 3] :2js:3'6BJ] OJ~1/t!I~@t~ .:l3 ~t 0 v ,-1 T :1/ 'V'~ffiOJ~:,r(OJf)J ~7f( L, tc CKl'"""f ~ 0 o 

rem 4 J :2js:3'6BJJ 0>~1/t!I~@i~ .:l3 it 0 l1J1-'f:ic:1£0>-f§IJ ~:,y( L, tc CKl'"""f ~ 0 0 

(CK! 5] :2js:3'6BJ]OJ~1/t!I~@t~.:l3~t 0l1J1-'J:gc:l£0>~:fo ''/ !7 OJ~ v-1 T :1/'V~<K&'>0~ 
Ill1J1-'J: OJ mtti ~ 7f( L, tc 7 o - + -v - I-- '"""f ~ 0 o 

(rr~OJ~BJ]] 
(0040] 

1 1111-'J:ic:1£ 
2 1111-'J:'El'JJX*~ 
3 l1fil3~~ox*~ 
4 R T L §C:1£ 
5 ttfil3~ 
6 i~Il-V~ :;:r.. v--V 3 :,,,*~ 
7 v ,{ T :1/ -VM:tJf*~ 
8 v ,{ T :1/ 'V'~ffl 
9 v -1 T :1/ 'V'~ffl~:,r(*~ 
4 1 :fo o/ 7 A 
4 2 :lo''/ 7 B 
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,......___ , 

4 RTLicxl. --------- 5 

(CK! 2] 

:1 □ •;,?~ lffl~tui ~7:lt~ 

fi le1_102_if 
S10 S21 
S 1 2 S30 

fi le1_104_el se 
S 1 0 S24 

S 1 2 S29 
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7□ -;.,?:ti ~ t., ,( T :., ~ 

fi lel_ 102 - if 2 0 On? □ ,;.,-7-fj-,(? Jl, 

f i I el - 104_else 

([;K14] 

if (a, b) { 

vl=y1*y2*y3; 

v2=Y4*Y5*y6; 

else(a,b){ 

vl=y1*y2*Y3*y4: 

3 n? □ •;i ?-ft-<? JL-

i------.- 4 1 

i----------4 2 
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RT Liciil!l::Sr,J-"j"-Q~~ 

~~.::i.[..,-~3:..,~fi? 

~~.::i.[..,-~3:..,~:!l~ 

llil.f-!JT Q 

S 101 

S102 

S103 

S104 

S105 

S106 

S107 

S108 

S109 

S 1 1 0 
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(:fiffi:gJ ~ifBw 
(~ifB] 
rntW!:] ¥-iJ#:#Hll§l~v9~iH;:t.,p--c_ ~it L, tdffilill§l~v9~Il~~t'-? ?7 -1' ~ :,,; '.'.7''~ R 

T L 1/ ~ .::z. V - 1/ 3 ✓ 1: 11r$ lfJ ';: ~g.iE 1: ~ Q J: 7 ';: 9 Q ~ ~ '& ';:' it~i.iE*a ::qH;: ~ -5 p ---c 
~it If¥ v9 J:. im:lU 1: v9 f~iE ~ tiJ ~t ~ 9 0 o 

(M~-=f.~J m1Jflct5-nx:-=f.~ 2 t-t, 1111'!:ic:JZtt 1 iJ"' t; RTL icill~v9~~~-f-r" ", x1TiG~1:.nx: 
-=f.~ 3 f'i, 1111'1:icill 1, RTL ic:JZtt 4, &~m1J1'J:t5-nxv9:e-If¥v9!1J1IIpg:g~$~ij_ L, ---C, 111 
1'1:icill 1 <1) '.fr -f O '',/ 7 ,,& ~ R T L gc:JZtt 4 ';: :B ~ t Q ik;~v9 xi fiG~ ~ 1:_nx;9 Q O iffilll 1/ ~ .::z. V 

-1/ 3 :,,;-=f.~ 6 fi, RT Licill4 t;:x-J-9 6~Il1/ ~ .::z. v-1/ 3 ✓ ~1"Tv\, v,1 T ✓ 1/M:ffr *~ 1 r-t, it':/~ .::z. v- 1/ 3 ✓*a*~ x-triG~v9x1TiG~1lk ~ ~*~ij_ L, ---c, 1111'!:icill 1 i;: t., ~t 
0:e,7Po/71:v91/,,{7/'1/~~~0o 

(~1RCKI] CK! 1 
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Office Action Summary 

Application No. 

12/032,117 

Examiner 

BRANDON W. BOWERS 

Applicant(s) 

TSUKAMOTO,YASUTAKA 

Art Unit 

2825 

-- 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 ;l_ 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 

Responsive to communication(s) filed on 15 February 2008. 

This action is FINAL. 2b)IZI This action is non-final. 

1 )IZI 

2a)0 

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)1Zl Claim(s) 1-9 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)1Zl Claim(s) 1-9 is/are rejected. 

7)0 Claim(s) __ 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)1Zl The drawing(s) filed on 25 February 2008 is/are: a)IZ! 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)1Zl Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)IZI All b)O Some* c)O 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) IZ! 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) IZ! Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date 20080215. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20100619 
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Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 

papers have been placed of record in the file. 

Claim Objections 

Claims 1, 4, and 7 are objected to because of the following informalities: Should 

"peculiar to the hardware" be "particular to the hardware"? Appropriate correction is 

required. 

Claim Rejections - 35 USC§ 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 4-6 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. 

In re Bilski determined that a process must be tied to another statutory class (a 

particular machine or apparatus) or transform underlying subject matter (such as an 

article or materials) to a different state or thing. The process of claims 4-6 can be 

interpreted as being preformed only in the human mind on design data which is not 

considered an article or material. As such, these claims are not tied to another statutory 

class nor transform underlying subject matter and therefore are un-statutory under the 

35 USC§ 101. 

Cadence Design Systems, Inc. - Ex. 1002, Page 00114



Application/Control Number: 12/032, 117 

Art Unit: 2825 

Claim Rejections - 35 USC§ 102 

Page 3 

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 -

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-6 are rejected under 35 U.S.C. 102(b) as being anticipated by lkegami, 

US Patent No. 6,816,828. 

In reference to claim 1, lkegami teaches a support device comprising a 

behavioral description configured to describe an algorithm of processing performed by 

hardware in a motion level (Figure 3, 3 and column 6, lines 48-56), an RTL description 

generated by reading the behavioral description, the RTL description configured to 

recognize a concept including register and clock synchronism particular to the 

hardware(Figure 3, 4, and column 6, line 57 - column 7, line 17), and a latency analyzer 

configured to analyze a result of a logic simulation performed on the RTL description to 

calculate a latency in each block representing an operation in a predetermined unit in 

the behavioral description (column 11, lines 14-37). 

In reference to claim 2, lkegami teaches a correspondence table in which each 

block in the behavioral description corresponds to a state in the RTL description 

(column 8, lines 1-7) and a correspondence table generator configured to generate the 

correspondence table (column 7, lines 23-25). 
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simulation and the correspondence table to calculate the latency in each block in the 

behavioral description (column 11, lines 14-37). 

In reference to claims 4-6 drawn to methods with the same functional limitations 

in claims 1-3 above, the same rejections apply. 

Claim Rejections - 35 USC§ 103 

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. 

Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

lkegami, US Patent No. 6,816,828 in view of. 

In reference to claim 7, lkegami teaches describing an algorithm of processing 

performed by hardware in a motion level to generate a behavioral description(Figure 3, 

3 and column 6, lines 48-56), reading the behavioral description to generate an RTL 

description for recognizing a concept including register and clock synchronism peculiar 

to the hardware (Figure 3, 4, and column 6, line 57 - column 7, line 17), analyzing a 

result of a logic simulation performed on the RTL description to calculate a latency in 

each block representing an operation in a predetermined unit in the behavioral 

description(column 11, lines 14-37) and designing a circuit based upon the calculated 

latency (Figure 3, 9 and column 7, lines 15-17). lkegami does not teach creating a 
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layout of the circuit; generating a photomask based on the layout of the circuit; and 

transferring a pattern of the photomask onto a semiconductor wafer. Inoue teaches 

creating a layout of the circuit; generating a photomask based on the layout of the 

circuit; and transferring a pattern of the photomask onto a semiconductor wafer (Figure 

1 ). Accordingly, it would have been obvious for one skilled in the art at the time on 

invention to incorporate the teaches of Inoue into the teachings of lkegami to create a 

method containing all of the limitations in claim 7 because creating a layout of a circuit, 

generating a photomask based on the layout of the circuit; and transferring a pattern of 

the photomask onto a semiconductor wafer is one of the standard ways to fabricate an 

integrated circuit from a circuit diagram. 

In reference to claim 8, lkegami teaches generating a correspondence table in 

which each block in the behavioral description corresponds to a state in the RTL 

description (column 8, lines 1-7 and column 7, lines 23-25). 

In reference to claim 9, lkegami teaches referring to the result of the logic 

simulation and the correspondence table to calculate the latency in each block in the 

behavioral description (column 11, lines 14-37). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to BRANDON W. BOWERS whose telephone number is 

(571)272-1888. The examiner can normally be reached on 8:30 am until 5:00 pm 

Monday through Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jack Chiang can be reached on (571 )272-7483. 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. 

/BWB/ 

/Jack Chiang/ 
Supervisory Patent Examiner, Art Unit 2825 
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Docket No.: R2180.0374/P374 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Y asutaka Tsukamoto 

Application No.: 12/032,117 

Filed: February 15, 2008 

Confirmation No.: 3786 

Art Unit: 2825 

For: SEMICONDUCTOR DESIGN SUPPORT Examiner: B. Bowers 
DEVICE, SEMICONDUCTOR DESIGN 
SUPPORT METHOD, AND 
MANUFACTURING METHOD FOR 
SEMICONDUCTOR INTEGRATED CIRCUIT 

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R. 1.111 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COMMENTS 

In response to the Office Action dated June 23, 2010, please amend the above-identified 

U.S. patent application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

, of this paper. 

Remarks/Arguments begin on page 5 of this paper. 

DSMDB-2836058v I 
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Application No. 12/032, 117 Docket No.: R2180.0374/P374 
Reply to Office Action of June 23, 2010 

AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) A semiconductor design support device for designing a 

semiconductor integrated circuit, the device comprising: 

a behavioral description configured to describe an algorithm of processing performed by 

hardware in a motion level; 

an RTL description generated by reading the behavioral description, the RTL description 

configured to recognize a concept including register and clock synchronism peculiar particular to 

the hardware; and 

a latency analyzer configured to analyze a result of a logic simulation performed on the 

RTL description to calculate a latency in each block representing an operation in a predetermined 

unit in the behavioral description. 

2. (Ori ginal) The semiconductor design support device according to claim 1, further 

compnsmg: 

a correspondence table in which each block in the behavioral description corresponds to 

a state in the RTL description; and 

a correspondence table generator configured to generate the correspondence table. 

3. (Original) The semiconductor design support device according to claim 2, 

wherein the latency analyzer refers to the result of the logic simulation and the 

correspondence table generated by the correspondence table generator to calculate the latency in 

each block in the behavioral description. 

2 
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Reply to Office Action of June 23, 2010 

4. (Current! y Amended) A method of operating a semiconductor design support device 

method for designing a semiconductor integrated circuit, the method comprising: 

describing an algorithm of processing performed by hardware in a motion lev~l to 

generate a behavioral description; 

reading the behavioral description to generate an RTL description for recognizing a 

concept including register and clock synchronism peculiar particular to the hardware; and 

analyzing a result of a logic simulation performed on the RTL description to calculate a 

latency in each block representing an operation in a predetermined unit in the behavioral 

description. 

5. (Current! y Amended) The semiconductor design tiupport method according to claim 

4, further comprising: 

generating a correspondence table in which each block in the behavioral description 

corresponds to a state in the RTL description. 

6. (Current! y Amended) The semiconductor design suppo11 method according to claim 

5, further comprising: 

referring to the result of the logic simulation and the correspondence table to calculate 

the latency in each block in the behavioral description. 

7. (Current! y Amended) A manufacturing method for manufacturing a semiconductor 

integrated circuit, the method comprising: 

describing an algorithm of processing performed by hardware in a motion level to 

generate a behavioral description; 

3 
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Reply to Office Action of June 23, 2010 

reading the behavioral description to generate an RTL description for recognizing a 

concept including register and clock synchronism peculiar particular to the hardware; 

analyzing a result of a logic simulation performed on the RTL description to calculate a 

latency in each block representing an operation in a predetermined unit in the behavioral 

description; 

designing a circuit based on the calculated latency; 

creating a layout of the circuit; 

generating a photomask based on the layout of the circuit; and 

transferring a pattern of the photomask onto a semiconductor wafer. 

8. (Original) The manufacturing method according to claim 7, further comprising: 

generating a correspondence table in which each block in the behavioral description 

corresponds to a state in the RTL description. 

9. (Original) The manufacturing method according to claim 8, further comprising: 

referring to the result of the logic simulation and the correspondence table to calculate 

the latency in each block in the behavioral description. 

4 
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Reply to Office Action of June 23, 2010 

• REMARKS 

Claims 1 and 4-7 have been amended. Claims 1-9 are pending in the application. 

Applicant reserves the right to pursue the original claims in this and any other application. 

Claims 1, 4 and 7 stand objected to because of informalities. Claims 1, 4 and 7 have 

been amended as recommended in the Office Action. Accordingly, the objection should be 

withdrawn. 

Claims 4-6 stand rejected under 35 U.S.C. § 101 as being directed to non-statutory 

subject matter. Applicant respectfully traverses the rejection. Claims 4-6 recite a "method of 

operating a semiconductor design support device," which is clearly tied to a machine or apparatus 

under Bilski. Accordingly, the rejection should be withdrawn. 

Claims 1-6 stand rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. Patent 

No. 6,816,828 (Ikegami). Applicant respectfully traverses the rejection. 

Claim 1 recites "a latency analyzer configured to analyze a result of a logic simulation 

performed on the RTL description to calculate a latency in each block representing an operation in a 

predetermined unit in the behavioral description." lkegami does not disclose, teach or suggest these 

limitations. The Office Action erroneously states that column 11, lines 14-37 oflkegami teach 

these limitations. That portion of lkegami instead teaches only that "the substitution state 

corresponds to the state position as a step number on a time axis" (Ikegami, col. 11, Ins. 21-23) and 

that "the time can be expressed as a time sequence." Id. at col. 11, Ins. 25-26. lkegami, therefore, 

clearly does not teach calculating a latency in "each block representing an operation in a 

predetermined unit in the behavioral description," but instead merely teaches that the states are in 

sequence. As a result, lkegami does not anticipate claim 1. 

Claim 2 depends from claim 1 and is therefore patentable over Ikegami for at least the 

reasons provided above with respect to claim 1. In addition, claim 2 recites that the device of claim 

1 further comprises "a correspondence table in which each block in the behavioral description 

5 
DSMDB-2836058vl 

Cadence Design Systems, Inc. - Ex. 1002, Page 00130



Application No. 12/032,117 Docket No.: R2180.0374/P374 
Reply to Office Action of June 23, 2010 

corresponds to a state in the RTL description; and a correspondence table generator configured to 

generate the correspondence table." Ikegami does not disclose, teach or suggest these limitations. 

The Office Action cites column 8, lines 1-7 as reading on the first clause recited above, and 

therefore presumably relies on variable/register mapping table 33 for anticipation of the 

correspondence table of claim 2. The variable/register mapping table 33, however, does not contain 

a correspondence between each block in the behavioral description and a state in the RTL 

description as recited in claim 2. Instead, variable/register mapping table 33 holds the values for 

each register at each state. See, Ikegami, Fig. 14; col. 10, Ins. 58 to col. 11, ln. 37. To be clear, 

Ikegami's variable/register mapping table 33 does not hold any information about any "block 

representing an operation in a predetermined unit in the behavioral description," but merely holds 

variable names used in the algorithm level description. As a result, claim 2 is patentable over 

Ikegami ori its own merits. 

Claim 3 depends from claim 2 and is therefore patentable over Ikegami for at least the 

reasons provided above with respect to claims 1 and 2. In addition, claim 3 recites that "the latency 

analyzer refers to the result of the logic simulation and the correspondence table generated by the 

correspondence table generator to calculate the latency in each block in the behavioral description." 

As described above with respect to claims 1 and 2, Ikegami does not teach calculating the latency or 

the correspondence table. As a result, Ikegami certainly does not teach referring to the 

correspondence table to calculate the latency. For this reason, claim 3 is patentable over Ikegami on 

its own merits. 

Claim 4 recites "analyzing a result of a logic simulation performed on the RTL 

description to calculate a latency in each block representing an operation in a predetermined unit in 

the behavioral description." For the same reasons provided above with respect to claim 1, Ikegami 

does not disclose, teach or suggest these limitations, and does not therefore anticipate claim 4. 

Claim 5 depends from claim 4 and is therefore patentable over Ikegami for at least the 

reasons provided above with respect to claim 4. In addition, claim 5 recites "generating a 

correspondence table in which each block in the behavioral description corresponds to a state in the 
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RTL description." For the reasons provided above with respect to claim 2, Ikegami does not 

disclose, teach or suggest these limitations. As a result, claim 5 is patentable over Ikegami on its 

own merits. 

Claim 6 depends from claim 5 and is therefore patentable over Ikegami for at least the 

reasons provided above with respect to claims 4 and 5. In addition, claim 6 recites that "referring to 

the result of the logic simulation and the correspondence table to calculate the latency in each block 

in the behavioral description." As described above with respect to claims 4 and 5, Ikegami does not 

teach calculating the latency or the correspondence table. As a result, Ikegami certainly does not 

teach referring to the correspondence table to calculate the latency. For this reason, claim 6 is 

patentable over Ikegami on its own merits. 

Because Ikegami does not anticipate claims 1-6, the rejection should be withdrawn and 

the claims allowed. 

Claims 7-9 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over Ikegami 

in view of U.S. Patent No. 6,340,54i (Inoue). Applicant respectfully traverses the rejection. 

Claims 7, 8 and 9 contain similar limitations to those described above with respect to claims 4, 5 

and 6, respectively, and are therefore each patentable over Ikegami for at least the reasons provided 

above for claims 4, 5 and 6, respectively. Inoue, cited as teaching "creating a layout of the circuit; 

generating a photo mask based on the layout of the circuit; and transferring a patter of the photo mask 

onto a semiconductor wafer," does not cure the deficiencies oflkegami. Accordingly, the rejection 

should be withdrawn and the claims allowed. 

The Office Action does not expressly state that the '542 patent is used in this rejection, but 
Applicant assumes that it is used based on references to "Inoue" in the description of the rejection 
and a citation to the '542 patent in the Notice of References Cited. 
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In view of the above, Applicant believes the pending application is in condition for 

allowance. 

Dated: September 23, 2010 

By'~~~~~-=-­
Thomas J. D'Amico 

Registration No.: 28,371 
S. Gregory Herrman 

Registration No.: 66,271 
DICKSTEIN SHAPIRO LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 
(202) 420-2200 
Attorneys for Applicant 
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Office Action Summary 

Application No. 

12/032,117 

Examiner 

BRANDON W. BOWERS 

Applicant(s) 

TSUKAMOTO,YASUTAKA 

Art Unit 

2825 

-- 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 ;l_ 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)1Zl Responsive to communication(s) filed on 23 September 2010. 

2a)IZ! 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)1Zl Claim(s) 1-9 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)1Zl Claim(s) 1 and 4-7 is/are rejected. 

7)1Zl Claim(s) 2.3.8 and 9 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)1Zl The drawing(s) filed on 15 February 2008 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)1Zl Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)IZ! All b)O Some* c)O 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) 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 20101204 
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Claims 1 and 4-7 have been amended. Claims 1-9 are pending in the application. 

The 35 USC 101 rejections of claims 4-6, the 35 USC 102 rejection of claims 1 and 4 

are maintained and the 35 USC 103 rejections of claim 7 are maintained. The 35 USC 

102 rejections of claims 2-3 and 5-6 and the 35 USC 103 rejections of claims 8-9 are 

withdrawn. 

Claim Rejections - 35 USC§ 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 4-6 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. 

Claims 4-6 are non-statutory because a § 101 process claim cannot be an 

abstract idea. Additionally, claims 1-6 do not meet the machine or transformation test to 

determine if a process claims is only an abstract idea. If neither of these requirements 

are met by the claim, the method is not a patent eligible process under§ 101. A§ 101 

process claim that would not qualify as a statutory process would be a claim that recites 

purely mental step(s) that can be performed manually or merely manipulating an 

abstract idea without the use of a specific structure. Thus, to qualify as a§ 101 statutory 

process, the claimed step(s) must explicitly recite the other statutory class such as 

machine (i.e., the computer, the thing) to which it is tied, for example by identifying the 

machine/computer that accomplishes the step(s) and providing transformation 

underlying subject matter to a different state or thing to provide meaningful, reasonable 
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limits and a practical application. Claims 4-6 recite a series of process steps for circuit 

design but the steps neither explicitly recite a specific machine/computer that 

implements the claimed steps nor identify transformation of underlying subject matter to 

a different state or thing. The steps of circuit design of the claims can reasonably 

interpret as being done by manually editing a circuit design to redesign a circuit. As 

such, the subject matter of claim 1-6 is non-statutory and not patent eligible. 

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 -

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-6 are rejected under 35 U.S.C. 102(b) as being anticipated by lkegami, 

US Patent No. 6,816,828. 

In reference to claim 1, lkegami teaches a support device comprising a 

behavioral description configured to describe an algorithm of processing performed by 

hardware in a motion level (Figure 3, 3 and column 6, lines 48-56), an RTL description 

generated by reading the behavioral description, the RTL description configured to 

recognize a concept including register and clock synchronism particular to the 

hardware(Figure 3, 4, and column 6, line 57 - column 7, line 17), and a latency analyzer 

configured to analyze a result of a logic simulation performed on the RTL description to 
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calculate a latency in each block representing an operation in a predetermined unit in 

the behavioral description (column 11, lines 14-37). 

In reference to claims 4 drawn to methods with the same functional 

limitations in claim 1 above, the same rejection applies. 

Claim Rejections - 35 USC§ 103 

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. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over lkegami, 

US Patent No. 6,816,828 in view of. 

In reference to claim 7, lkegami teaches describing an algorithm of processing 

performed by hardware in a motion level to generate a behavioral description(Figure 3, 

3 and column 6, lines 48-56), reading the behavioral description to generate an RTL 

description for recognizing a concept including register and clock synchronism peculiar 

to the hardware (Figure 3, 4, and column 6, line 57 - column 7, line 17), analyzing a 

result of a logic simulation performed on the RTL description to calculate a latency in 

each block representing an operation in a predetermined unit in the behavioral 

description(column 11, lines 14-37) and designing a circuit based upon the calculated 

latency (Figure 3, 9 and column 7, lines 15-17). lkegami does not teach creating a 

layout of the circuit; generating a photomask based on the layout of the circuit; and 
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transferring a pattern of the photomask onto a semiconductor wafer. Inoue teaches 

creating a layout of the circuit; generating a photomask based on the layout of the 

circuit; and transferring a pattern of the photomask onto a semiconductor wafer (Figure 

1 ). Accordingly, it would have been obvious for one skilled in the art at the time on 

invention to incorporate the teaches of Inoue into the teachings of lkegami to create a 

method containing all of the limitations in claim 7 because creating a layout of a circuit, 

generating a photomask based on the layout of the circuit; and transferring a pattern of 

the photomask onto a semiconductor wafer is one of the standard ways to fabricate an 

integrated circuit from a circuit diagram. 

Allowable Subject Matter 

Claims 2-3 and 8-9 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. 

Response to Arguments 

Applicant's arguments filed 23 September 2010 have been fully considered but 

they are not persuasive. 

With regards to applicants arguments regarding the 35 USC 101 rejections, 

applicants argue that part of the preamble recites a device so therefore the steps of the 

claims are being performed by a device. The device mentioned in the preamble is not 

tied to any of the claimed steps. As such the steps in the claims can still be all 
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preformed manually and the claims therefore fall into the category of an abstract idea 

which is not patentable under 35 USC 101. 

With regards to applicants arguments that lkegami does not teach calculating a 

latency in "each block representing an operation in a predetermined unit in the 

behavioral description". However lkegami clearly shows creating a control data flow 

graph and a state transition diagram (Figs 15 and 16) which have a defined number of 

transitions (latency). 

Applicant's arguments with respect to the 35 USC 102 and 103 rejections 

of claims 2-3, 5-6 and 8-9 have been fully considered and are persuasive. These 

rejections have been withdrawn. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION 15 MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to BRANDON W. BOWERS whose telephone number is 

(571)272-1888. The examiner can normally be reached on 8:30 am until 5:00 pm 

Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jack Chiang can be reached on (571 )272-7483. 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. 

/BWB/ 

/Jack Chiang/ 
Supervisory Patent Examiner, Art Unit 2825 
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(54) DESIGN METHOD FOR SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 
PROBLEM TO BE SOLVED: To provide a design 
method, with which efficiency in the design of a 
system is improved while curtailing the power 
consumption of the system. 
SOLUTION: In the high-order synthesis of system 
design, after a program is inputted, a block for 
providing a collected functions and an HW 
resource connection graph expressing the 
structures of a plurality of HW resources and 
wirings for connecting the respective HW 
resources are generated. Information on the size 
of HW resources is inputted from a database, 
where HW resources are registered, the HW 
resources are temporarily located and the rate of 
contribution to entire wiring for a parameter, which 
affects the power consumption or the like of wiring 
between blocks, is calculated as an inter-block 
signal line weight. The block is generated again 
until the inter-block signal line weight of wiring 
between blocks becomes less than a threshold and when the inter-block signal line weight 
becomes less than the threshold, an HAL is outputted. In the high-order synthesis on the 
upstream side, efficiency in design is improved as a whole by generating the block while 
considering the curtailing of power consumption or the like. 
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3 

( a 5) .!:: , 
Lrem2~¥-17c-~~~~t1/~-N~~fi11 
~Y~.!::~i'R:~.!::HWWm~~~~t.!::~fi~0tLre 
HWWmjjiM::'.l77~1fiittg,t::i;:z,7::,,7° (a 6) .!:: 
~~J-;., 
Lre7-"T:;;:1(c) ~~, Lre~W•ffl•.!::Lreffi1~ 
t 1/ ~ -1vF~91t%ksJi!i:J-J-.!:: 7'.J, Gffl 2 ~t 1/ ~ -1vr~91t% 
ksJi!i:J-J-~•mTQt:t:t~, Lre7°c:;;900~jjiMTQ 
WksJi!t:~Qt~~ffl2~t1/~-NMffl%ksJi!i:J-J-~:1c 

(3) lf,f~2OO1-142922 
4 

rnt*rJJ: 11 !l*~ 3 ~ 5 ~ 5 tv'i"n7'.J, 1 ~r=ica 
~-¥•1i•a@Jfl%••~~tt:1Jttr::::tov ,t, 
L1lc7-"T:;;7° (e) ~:/&(:::, LilcI-IDL~1lc~~;/1,t;::~ 
1lt·f-1 ~ !TI v'f;::~@ii'JJX~fift0 t, Lilct 1/ ~ -;v 
lfz.tft1/~-Noo~w•m@~1UJTgffl•~*o/~v;:z, 
H::: i bY> g 7- "T :;; :1 ( f) .!:: , 

:;; 9 r~9ft%ksJi!i:J-J-.!:: T Q::. .!:: ~¥-f1lfr .!:: T g .f•1i:Ul@J 10 
11-Mi•~~ttJJfto 

L1lc*:;; ~ v ;:z, ~ ~mv,t;::@c•@ck#RH-rft0t v17,:; 
HU~~1'±JtJTg7-"T:;;7° (g) .!::~~Gf::~J-;., 
Lilc7-"T:;; 7 ( g) ~f'i, L!c7- "T:;; 7° ( b) (:::t-Ht g 
~@c-~t~t~.!::, L1lc7-"T:;;7° (c) t::i:iftg::/c::,,9 

r•*~5l •*~1rea~-¥•1t:••@J•••~~ 
!t:1JfH::i:iv't, 
L1lc7- "T:;; :1 (a) f'i, 
Lre7:tv~-v3Y:tc~'7A~~wre~~MfiL 
·c ~•t1H1e:r~,~'f-1 ~rmn~, HW'71 :1''7 v r::~ 
-~;/1,kHWWS~W-Tg::_,!::~~m~m1~¥-1 
7 c - ~ .!:: Lt 1:.JJXT Q ,t :i ;:z, "T :;; :1 ( a 1 ) .!:: , 
L1lcffl 1 ~-f-17 c-~~~~~-f.;·!Hi:~~1i11 ~ 
Y~.!::~i'R:~.!::HWWS~~~~t.!::~fi~0tLreH 
wWmjjiM9'''7 7 ~WMTQ,t7··;:z,y:;; :1 ( a 2) .!:: , 

L1lc••~~•~m7'.J,1::iti•~~•~mr:::J: ~rli'JJX~n 
Qt1/~-;v~1:.JJXTg-l}-7";:z,7::,,7° (a 3) .!::, 
Lre77'V~-✓ 3Y7P~7A~v~~v-V3Y~ 

fift5,t7•';:z,7::,,7° (a 4) .!::, 
Lre,tf7-"T:;;7° (a3) ~fflG;/1,kt1/~-NM~jji 
®ET g@ck#R~HHtm.t.JliHJ~})f~ 5 t:t'ft < .!:: t \,'f;/1, 
7'.J,--:1Jf:::~IIT g/~7 .I -1 ~lt$~ffl 1 ~t 1/ ~-iv 
r~91t%ksJi!:i:J-;..!:: Lt.1'±JTg,t7•';:z,7::,,7° (a 5) .!::, 
Lre••~t1/~-N~,~k•-~t1/~-N~J:0 
trli'JJX~;/1,Q••~7··c:;; 91::::n-trJTg-l}-7";:z, "T:;; :1 

( a 6) .!:: ~~J-;., 
Lre7-"T:;;:1(c) ~~, Lre~W•ffl•.!::Lreffl1~ 
t 1/ ~ -1vF~91t%ksJi!i:J-J-.!:: 7'.J, Gffl 2 ~t 1/ ~ -1vF~91t% 
ksJi!:i:J-J-~WmTQt:t:t~, Lrefc:;;JOO~jjiMTQ 
WksJi!t:~gt~~ffl2~t1/~-NOOffl%ksJi!i:J-;.~:1c 
:;;9Mffl%ksJi!:i:J-J-.!::Tg::_,!::~W9.!::Tg.f•1t:•a@J 
f/%--~~ITT:JJY!o 
[il*rJJ: 6 l il*rJ 1 ~ 5 ~ 5 tv'fn7'.J, 1 ---::>t:::ica 

~-¥•1t:•a@Jn••~~tt:1Jit(Uav't, 
Lre7-"T:;;7°(e) ~-~, LreHDL~re~~;/1,k~ 
Wf-1 ~ fiv'f;::!ffilijH.l'JJX~fift0 t, L1lc7"c:;; 9 lfz 
tffc :;;9F~9~@cksJi!t/,j@f;::IUJTgfM-R~*:;; ~ V ;:z, H::: 
ibY>g7-"T:;;7° (f) .!::, 
LilC* o/ ~ V ,A~ ~ffl\,,f;::@c.@cksJi!Hift0t v17 r'J 
HJ$~~m.t.JT Q 7-"T:;; :1 ( g) .!:: ~ ~ G f;::~J-;., 
Lre7-"T:;;7(g) ~~' Lre7-"T:;;7 (b) ~i:i0Q 
~W-~ffl-.!::, Lre7-"T:;;7° (c) ~i:i0gfc:;;9 
(;::IUJTgtU~.!:: ~1.v:•i'R:~fflW.!:: Ltffiv't@c.@ck#R~ 
fi¾5::..!::~W9t:TQ-¥•1t:•a@Jn••~~tt:1J 

(;::IUJTgf,U~ .!:: ~1.v:•i'R:~t~$~.!:: Lt ffl\,'t@c.@cksJi!~ 
fift\,\ 
Lre7-"T:;;7°(e) ~&, 7-"T:;;7° (f) ~M~, HD 
LV~~v-V3Y~fi¾0t, ~~M*fflGnkMW 
~ L!c7-"T:;; :1 ( c) i:: 7 1 - F/~:;; 1 T Q::. .!:: ~w1~ 
t:TQ-¥•1t:•a@Jf/%••~~tt:1J~ 
rit*rJ s J il*rJJ: 3 ~ 5 ~ 5 tv,fn7'.J, 1 ~i=ica 

~-¥•1t:••@J•••~int:1Jrtf:::tov't, 
W Lre7-"T:;;7(e) ~-~, LreHDL~re~~;/1,k~ 

!t'f-1 ~ mv,t;::tiiH'l!ii'JJX~fift 0 t, Ltct 1/ ~ -iv 
lfz.'Cft1/~-Noo~w•m@~MTgffl•~*:;;~v;:z, 
H::: i bY> g 7- "T :;; :1 ( f ) .!:: , 
L!c*:;; ~ v ;:z, ~ ~mv,t;::@c•@cksJi!H-rft0t v17,:; 
HH~~1'±JtJTg7-"T:;;7° (g) .!::~~Gf::~J-;., 
L!c7-"T:;;7 (g) "Z''f'i, L1lc7-"T:;;7° (b) (;:::toftg 
~W-~M-.!::, Lre7-"T:;;7°(c) ~i:i0gfc:;,,9 
f;::IUJTg-tM~.!:: ~1.v:•tR:~·tlH~.!:: Ltffiv't@c-~c-~ 
:/iftv', 

30 Lfc7-"T:;;7° (f) ~:/&, 7-"T:;;7° (g) ~Mf::, *:;; 
~ v ;:z, ~ ~fflv't;::~@ck,,,.!::, ~@cksJi!~M*~ffiv't;::~@c 
•v~~v-V3Y.!::~fi~0t, ~w•v~~v-v 
3Y~M*fflGnkfflW~Lre7-"T:;;7°(c) ~71-

F/~:;; 9 T Q::. .!:: ~¥-f1i& .!:: T g .f•1i•a@Jf/%••~~ 
gf:1Jf!o 
ril*rJJ: g J it*rJ 3 ~ 5 ~ 5 tv'i"n7'.J, 1 ~i=ica 

~-¥•ft•••@J•••~~tt:1Jrt1:::tov 't, 
Lre7-"T:;;7(e) ~-~, LreI-IDL~re~~;/1,k~ 
H-f-1 ~ ffiv'f;::!ifilJ::'l!ii'JJX~fift0 t, Ltct 1/ :::i. -iv 

~ lfz.'Cft1/~-NM~~•m@~IUJTgffl•~*:;;~V;:z, 
H::: i bY> g 7- "T :;; 7° (f ) .!:: , 
LilC*o/ ~ V ,A ~~ffl\,,f;::@c.@ck#RH-rft0-Cv17r'J 
HlmH!:ltJT Q 7-"T:;; :1 ( g) .!:: ~ ~ G 1:::~J-;., 
Lfc;:z, "T:;; :1 ( g) --r:·ri, Lfc;:z, "T:;; :1 ( b) 1::::tort Q 
~W-~ffl-.!::, Lre7-"T:;;7°(c) ~i:i0g7P:;,,9 
f;::IUJT gfj/i-$~ .!:: ~1.v:•i'R:~-tM~ .!:: Lt ffl\,'t@c.@c;f;!i!~ 
:/-rftv', L~c7-"T:;;7° (g) ~U:, v17r'J Hjli-f-R~ffl 
\,\f;::~llcksJi!V~ ~ v-:,'3 ✓HTft0t, ~@c;f;!i!V~ ~ 
v-:,' 3 ✓~M*:/;,J, G nt;::-r/n~ ~ Lfc7- "T:;; :1 ( c) 1:: 

50 7 1- F/~:;; 9 T Q::. .!:: ~¥-f1i& .!:: T g-f•1t:•a@Jf/%• 

Cadence Design Systems, Inc. - Ex. 1002, Page 00157



(4) 

5 

%00 2 0 0 1 - 1 4 2 9 2 2 
6 

ffi'.O)~ttMto rnw>!<rJ 1 s l tw3f<rJ 1~90) 5 tv'fhzl' 1---:it;:tc 
rnw>1<rJ 1 o l tw>!<rJ 7 2•0)-f..f;.t;:;lffi@ll/%&1f O) •O)-f.$1*;lfi@ll/%&00:0)~/lt::IJ¥tt;:;to1,, ,-z, 

ii£'tt::/Jit(;:t31,,,-z, _UcATo/7' (c) ·eii, fP:J:7F~i@ct;li!O)@ca$:1:& 
J:Jc7--r:J7' (f) O)f&, ATo/7' (g) O)lllJf;:, *o/ -cf@ctlil8MJlO)*lj.*~foo/:1r~,f~%•m]f('.T0 
r 1J 7- r ~ ffl v 'tcf&@ca ('., f&@ct;li!O){fi;!,=Jf:~ ffl v 'td&@c ::. ('. ~4'/f-it ('. T 0 -f..f;j\::f:ffi@ll/%&Ji'.O)~ltt::/Ji':to 
-✓ ~~V-✓ 3 ✓ ('.~fi~~t,f&re• ✓ ~~v-✓ [ft>i<~19] ft>i<~4Xrt52.0)-f.$1*;lffl@lffl 
3 ✓ 0)M*1~Ghtdfrt~~-Uc7--r:J7' (c) (;:7-1'- &ffi'.O)~st::/Jrtt;:t31,,,-z, 
P- 1 < o/ :7 T 0::. ('.~%it('. T 0 -'¥-$1*;lffl@lffl&ffi'.O)~ J:.!c7- -r o/ 7' ( e) O)ff (;:, J:.!cH D L c'llci£ 0 ;h.,tc~ 
tt::/Jrto !+-r--::$' ~ ffl v ,tclfiili;E!l!if fi.tH'fft~ --c, J:.tc.:i:-:P ~ -iv 

rnw>1<rJ 1 11 tw>1<rJ nceO)-f.•f*•ffl@lffl&ffiO) 10 &-cf.:i:-:J~-1vr~,O)@car~r§'.t;:M--t0tfr-W~-t-o/ r TJ A 

i_nt::/Jrtf;:t31,, \ t' H;: ~('.Ii) QA To/ 7' ( f) ('.' 
J:.!c7--r:J7' (g) O)f&, v17i; Hl1i'W~fflv'td~@c J:.!c.t-:J r TJ 7- r~fflv'tc@cii'.@ca~ftft~--cv-17i; 
-✓~ ~ v-✓ 3 1/~1'fft~--c, ~@ca✓~~ v-✓ 3 rMt~HlliJT07--r :J7' ( g) ('. ~ 0 Gt;:~]j., 
✓O)M*fflGhkMW~J:.27-To/7' (c) ~7-1'-P' J:.27--r:J7'(g) ~rt, J:.27--r:J7'(b) ~to00 
1<o/:JT0::.('.~/j\r--('.T0-'¥-$1*;lffi@ll/%&ffiO)~tt f&reji'.O)ffiffl('., l:.2AT:J7'(c) ~to007'Po/:7 
::/Jfto f;: MT 0 tfrt~ ('. ~fl'z:ji'.i'JtJttfrW ('. l t ffl v 't@cii@ca~ 
[ft>l<~12] ft3f<:g[S~-O)-f.$1*;lffl@lffl&ffi'.O) 

lPttt:1Jrtt;:to1,,,-z, 
J:.!c7--r:J7° (g) O)•, v-17? Hfrt~~fflv,tc~@c 
-✓ ~~v-✓ 3 ✓~fi~~t, ~re• ✓ ~~v-✓ 3 
✓O)MJf:1~Ghtdl1l't~~J:.!c7--r:J7' (c) (;:7-1'-F 
1 < o/ :7 T 0::. ('. ~4'/f-it ('. T 0-'¥-$f;$:;lffi@l.il%&i'.O)~tt 
7J¥:t;o 
rn>1<~13J n>1<~102e0)-f.•f;j\:••@lffl&ii 

0)!9:tt::/Jft(;:t31,,,-z' 
J:.!c7- -r o/ 7' ( g) O)ff, v 17 i; Hl1l'W ~ ffl v ,tc~@c 
-✓~~v-✓ 3 ✓ ~fi~~t, ~re•✓ ~~v- ✓ 3 
✓O)M*1~ Ghtdl1i'W~ J:.tc7--r o/ 7' ( c) t;: 7 ,{- F 
1< o/ :7 T 0::. ('.~%it('. T 0 -'¥-$1*;lfj@lffl&Ji'.O)ID/:/lt 
h¥:t;o 

rnw>1<~ 1 4 1 !w>l<~ 1 ~ g 0) 5 t 1,, 'f hzl' 1 ---:it;: tc 
.O)-f.$1*;lffi@lffl&ffi'.0)!9:jlf)J¥:t;(;:t31,, \ t' 
J:.EATo/7' (c) ~fi, 7''po/:JF~i@caO)@ci;Ji!ffe:O)* 
lj.$~foo/:1Mm%am]j.('.--t0::.('.~IJ\r-•('.--t0-'¥-

rnw>l<J1'l: 1 5 l ft>!<rJ 1 ~ 9 0) 5 t v 'fhiJ>I ---:it;:tc -
.O)-f.$1;$:;lffl@lffl&ffi'.O)~tt::IJ¥t(;:;to\, 't, 
J:.!c7- -r o/ :1 ( c) -c-ii, 7·· o o/ :1 r~i@caO)@ca?if:1:0) 
*lj.•~:1oo/:1Mm%am]j.('.--t0::.('.~IJ\r-•('.--t0 

1'fftv', 
J:.!c7'To/7' (e) O)fj, ATo/7' (f) O)lllJ(;:, I-ID 
L1/~~v-✓ 3 ✓ ~fi~~--c, ~O)M*fflGhkMW 

20 ~ J:.ic--ij-:i;,_-r o/7' ( a 1) (;:7 -1'- Fi< o/ :7T0::. ('. 
~IJ\r-9('.T0-'¥-$1*;lffi@lffl&ifO)ID/:tt::/J~ 
[ft>l<~20] ft3f<J1'[4Xrt52e0)-f.$~:l:ffl@lffl 
•• O)ID/:tt::/Jft(;:;to\, \ t' 
J:.Jlc7'To/7' (e) O)ff(;:, J:.icIIDL~tci£0;h.,tcID/: 
tt-r'-::$' ~ fflv'tclfiiliJJtif fi.tH'fft~ t, J:.tc.:i:-:P ~ -iv 

&-cf.:i:-:P~-NMO)~--~~M--t0m•~to/rlJ7-
H;: ~ ('. Ii) 0 7- T o/ 7° ( f) ('. , 
J:.!c.t- o/ r TJ 7- r ~ rn v'tc@cffi'.@ct;!i!H'fft~ --c v-17 i; 
Hfrt~~l±\JJ--t 0 7- -r o/ 7' ( g) ('. ~ 0 G (;:~]j., 

~ J:.27-To/7'(g) ~rt, J:.27-To/7'(b) ~t300 
f&reffiO)ffiW('., l:.2AT:J7'(c) ~t3007'Po/:7 
t;:M--t0·~t~('. ~fl'z:ffi:tltJttn-R('. 1..,,--cm1,,,-z@ci'.@ca~ 
1'fftv', 
J:.27-To/7'(f) 0)., 7-To/7' (g) O)lllJ~, to/ 
r 1J A r ~ ffl \, \ tcf&@c. ('.' f&@caO)M*~ ffl \,\ tcf&@c 
-✓ ~~V-✓ 3 ✓ ('.~fi~~t, f&re•✓ ~~v-✓ 
3 ✓0)M*f\al,Ghtdfrt~~J:.!c--ij-::i7--ro/7° (a 1) f;: 
7 -1' - Fi< o/ :7 T 0::. ('. ~IJ\r-lt ('. T 0 -'¥-W.f;.t;:SfJl@lffl& 
jl[0)/19'.ttJJi':to 

-'¥-$f;$:;lffi@lffl&ffi'.O)ID/:/lt:1Jrto 40 [ft>l<~21] ft>l<~4Xrt5~-0)-f-.~:i:ffi@lffl 
rnw>l<~ 1 6 l ft>!<rJ 1 ~ 9 0) 5 t v ,f ;h_,iJ, 1 ---:if;: !c 

.O)-f.$f;$:;lffi@ll/%&ji'.O)~jlf JJ¥t(;:t31,, \ t' 
J:.!cATo/7' (c) ~fi, :1'Po/:7F~i@caO)@cail8M 
NO)*lj.•~:1oo/:1Mm%am]j.('.--t0::.('.~IJ\r-•('. 
T 0 -'¥-$1*;lffl@lffl&Ji'.0)!9:!tMto 

rnw3f<Jj 1 7] ltw3f<rj 1~90) 5-f::iv,f;h_,;IJ, 1---:i(;:jlc 
•O)*• 1;.t;:Sffl@ll/%&ffi0)!9:tt::/Jrtt;:to1,,, --c, 
J:.27'To/7'(c) ~rt, fPo/:JMreaO)reaffe:&-cf 
re••••NO)*lj.*~foo/:1Mm%am]j.('.--t0::. 
('.~IJ\r-9('.T0-'¥-$1*;lffi@lffl&ffi'.O)ii£'tt::/J~ 

&ffi'.O)/&/lt::IJ¥tt;:;to1,,, t, 
J:.27--ro/7' (e) O)ffi~, J:.2HDL~2i£0hkID!: 
t+-r--?' ~ fflv ,tc~JJtif fi.tH'fft~ --c, J:.~c.:i:-:J ~ -iv 

&-cft1/~-NMO)re••~~MT0MW~.t-o/rlJ7-
H;: ~ ('. II) 0 7- T o/ 7° ( f) ('. , 
J:.!c.t-o/ r TJ 7- r~ffl1,,,tc@cffi'.@c•Htti~--cv17i; 
Hl1l'tRH!:\JJT07--ro/7' (g) ('.~0Gt;:~]f, 
J:.re7--ro/7'(g) ~rt. J:.27-To/7°(b) ~t300 
f&@cifO)tfrtR('., J:.tcATo/7° (c) (;:;toit07''po/:J 

5o t;:M--t 0tfrt~ ('. ~fl'z:&ifi:Kt;t~ ('. 1..,, --c m1,,,-z@c&@ct;li!~ 
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7 

fJftv\, 

J:.fc.:7-'f:;;7' (g) O):&:, v17r:'.7 rffifRifflv\t.:~@i:. 
81/~~v-V31/ifr~0t, ~W8V~~v-V3 
1/0)~*fflGnkfflWil:.E.:7-'f:;;7'(al) K71-
F1,:;; :7 T 6:. <1:: i%'1lffi: <1:: T 6-'¥-${;$::Jtfl@ll/%§11:0)wl'. 
HJJrto 
[ft*~22J ft*~5E80)-'¥-$~Sff!@lffl§il:O) 

~HJJrtt=.:tav\t, J:.fc.:7-'f:;;7' (e) O):&:f:::., J:.EH 
D L --rtc:izt ~nkfiltH'f-:$1 i ffl\,\f;:!ffil~il'JJx:iffft 0 
t, J:.fc.:i:- :J ~ -1v&V.:i:-:J ~ -1vr~iO)@i:.8t./<J~t=.M-t 
6 ·Fif fR i ,t. :;; r Y 7- r t= * <1:: 'd) 6 7- 'f :;; 7' ( f ) <1:: . 
J:.tc-t- o1 1-- v A 1-- i m v \t.:@i:.rn:@cffJi!irrft 0 t v 17? 
HiHRiH:lhT67-'f:;;7' (g) <1::i~Gf;::,3:lj., 
J:.E7-'f:;;7'(g) '0~. J:.E7-'f:;;7'(b) K:t306 
f&Wrn:O)fflftt:, l:.E7-'f:;;7'(c) K:t3067Do/:7 
t=M-t 6twf~<1:: i{:v:il:tk:JEtlfR<1:: 1., tfflv\t@cil:@ctll!i 
ff ftv\ 
J:.fc.:7-'f:;;7' (e) 0)1&. 7-'f:;;7' (f) O)Rl}f:::., HD 
L1/~~v-V31/ifr~0t, ~O)M*fflGnkfflW 
iJ:.!c-lf:17-'f:;;7' (a 2) f:::.71-F1,:;;:J-t6:.<1:: 
i%'a<1::-t6-'¥-$~Sff!@ll/%§RO)NHJJ~ 
rnw*rJ 2 3 l !w*~ 4 JUi 5 lc80)-'¥-${;ti:Sff!@ll/% 

••O)~HJJrtt=.:tav\t, 
J:.re7-'f:;;7'(e) O):&:K. J:.reHDL"0E:izt~nkwt 
~H"-1 i fflv\t.:tiiii~il'JJx:iffft 0 t, J:.tc.:i:- :J ~ -iv 

&tf.:i:-:J~-NMO)WffJi!M~KMT6fflffli-t-o1rY7-
H:::. * <1:: 'd) 6 7- T o/ 7' (f ) <1:: , 

J:. tc-t- o1 1-- v A 1-- i m v \tdciHc,'/Jit irr ft 0 t v 1 7 r:'.7 

H,HRi1'±1hT67-'f:;;7' (g) <1::i~Gf;::,37j., 
J:.E7-'f:;;7'(g) '0~. J:.E7-'f:;;7'(b) K:t306 
f&W@':O)fflffl<1::, l:.E7-'f:;;7'(c) K:t3067D:;;:7 
t= MT 6 ·Fif¥1¾ <1:: i{:V:@':tk:JE-tl1iffl <1:: L, t ffl v \ t@crn:~c·i 
rrftv\, 
J:.fc.:7-'f:;;7' (f) 0)1&. 7-'f:;;7' (g) O)Rl}f:::. . .t:;; 
r Y 7- rifflv\t.:f&@cffJi!<1::. fi@cffJi!O)M*iH.lv\h:f&@c 
8v~~v-V31/<1:'.ifr~0t,{&WffJi!V~~v-V 
31/0)~*fflGnkffl*iJ:.E-lf7'7-'f:;;7'(a2) K 
7 1- Fi, o1 :7 T 6:. <1:: i%'J!~ <1:: T 6-'¥-${;$:Sff!@ll/%& 
rn: O)NHHito 

(5) *~ 2 0 0 1 - 1 4 2 9 2 2 
8 

i'fftv\, 

J:.fc.:7-'f:;;7' (g) 0)1&. v17r:'.7 HlfRifflv\k~@c 
8V~~v-V31/ifr~0t, ~W8V~~v-V3 
~O)M*fflGnkfflffliJ:.E-lf7'7-'f:;;7'(a2) K7 
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~;J;IJJTI L --Z-flft:bh6 O)'"(:\ ::i:-:J :i-1v1:}t/::.I~ L --r ~ 'lfrf~ 2::, J:.E7-"T-:,; 7° ( c) 1:::.::1oit 6 ·fa-:,; :7 t:::.00-t 6 
7 ✓A 7 ;t-}-Y3 1/&Vi-<:,1 /'7,{ 1/:7''f:::.J:: 6:!iii '[J!ffflc ~{:V:w':~'.li:tFl'f~ CL, '"(ffiv'--Z-@2.@2)!;/j!~flftv', 
11:;~;1Jo~-t6.:.c7'.l,-r:-~6. J:.tc7-"T-:;7" (g) O)f&, v171:J~·tfrffl~mv'k~@2 
[001 3] l:.llc7-"T-:;7" (e) O)f&(:::., J:.!cHDL'c' ii;ll!Y~:iv-Y31/~flft-::i--Z-, ~@cii;ll!Y'::.:iv-Y3 

llc~ ~ htc/iltnt7''-::$' ~ Jtl v'tc!i1il:@i?;-}t~flft-::i '"(, J:. /'O){f,j!fJlti~ G ntdwf-1!~ 1:.i·cA To/ 7" ( c) t:::. 7 1- F 
tc7··a-:;1&V7"a-:;1000)@cii;ll!fU§'t:::.oo-t6fflfa~-t- 40 1"-;;1-t6::.ct:::.J::~, ~@2ii;ll!-trrtaK£--:5v't, J::~ii 
-:; H7- H:::.icli067-"T-:;7" (f) 2::, J:.tc-t--:; ~v ~tt::io-:;1~t1JHrtt5::.c7'.l''t:'~6. 
7- ~ ~ ffl v'tc@2•@2ii;ll!Hrft-::i --z- v17 ':I ~ fflfa~1':l:\JJ [ o o 1 7 l i tc, J:.icr-ro LY'::. :i v-Y 3 :,,,O)ij'i;J;.~ 
T67-"T-:,;7° (g) c~~Gf:::.-@;'iit--Z-,J:.tc7-"T-:,;7" :/~Ghtcfflfa, -f&@c*JJ!Y~:iv-y3:,,,d)M*:/;e}Gntc 
(g) 't:'~, J:.E7-"T-:,;7"(b) K::!o06-f&reWO)fflffl ~ffl, ~reii;ll!Y'::.:iv-Y31/0){f,j!i*fflGhkffiffl0)5 

c, J:.tcATo/7° ( c) t:::.::1oit 6:io-:,; '.7 t:::.OO-t6-tMa t_it,,-fnt,J, 2 -'JJ;,l,J:.O)'[fjffl~71- F1"o/ '.7T6 ::_ c 7)> 
2:: ~f:v:WiR:'.li:fi1i'Wc L --rmv,--z-@2•@2ii;ll!~i'rft 5::. ct::. J:: ~ ~ti Lv'. 
J:: ~, il'lif:v:i;-Jt't:'½'t1J~ntc7''p-:,; '.7 ~@cw: L --Z-illi!ft [ 0 0 1 8] J:.tc7-"T-:,;7" ( c) 't:'/i, 7''p o/ n~9@2ii;ll! 
@cw':@ck;ll!Hrft 5 ::. c t,J,~~t::.ft 6. O)@ck;lj!~O);lt.g-$~7"o-:,; 1 r~9ft%ii;ll!i:Jf 2:: T 6::. 2:: t:::. 
[0014]J:.E7-"T-:,;7" (e) O)f&K, J:.EHDL't:' J::~,~~~~-Lk7'o-:,;'.7~~~fl~5.:.cffi~~ 

!c~~ntc~Jttt7-::$'~ffiv'tcti1il:J:1l!i?;-Jt~flft-::i--Z-, J:. 50 cft6. 
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[0019]~EATo/7(c) -e~. /Po/)OOrea 

~re•$•~*4*~/cv1oom%••~~To=~ 
t::: J:: VJ, rf!lW•tJ~~iJ/ftJ\:~~• Lt;: 7''c v; 0t1JHrft 
5 = ~ il,--e~ oo 
[O O 2 O] ~icATo/7 (c) "t'/i, :ic v1F~9@ca 
~re•i1•■&~•4•~/cc11oom%am~~To 
=~KJ::~tt. mw•tJ~~-~~•Lk/cv10 
t1JH-rft 5 = ~ il>'t'~ oo 
[ O O 2 l] ~\lCAT v 7 ( c) -z''/i, :ic v n~i@c8 
~@ca*&V@c•il•■1t~•4•~- @ca$1:&V@c 
mli!il•■Jt~-4$~:ic v 1 r~9ft%mli!m~~To = ~ 
il>J:: VJ frti L\,\ 
[0022] ik, ~~HDL/~~v-/3:,,~M­

fflGhkfflft, ~remll!/~~v-/3:,,~M*fflGhk 
fflft, ~remll!/~~v-/3:,,~M*fflGhkfflft~~ 
~. ~icATo/7 (a) rj=i~-ij-7''ATo// ( a 1) (:::7 

(8) %Ft~ 2 0 0 1 - 1 4 2 9 2 2 
14 

7c-)''77) l:::~•-too =~fJiJ"t'/i, ~l (c) (::: 
if-;TJ:: 51:::, 7-J"t',~T%'f--?'~¥.nth~. 'f'-1 a 
~b~~lJO-~:@~if-;T/-Fl~. 7-?'c~d~~ 
1JD5~:i:!!!~if-;T J- F 2 ~, /- F 1 ~ J- F 2 ~ ~~ 
~-e~GhoM-~±~*•~~~if-;T/-F3~ffim 
htv\oo 
[ 0 0 2 8 ] IX 1:::, A 7 / ~ - V :,, J'' 1::: J:: VJ , CD F G 

9'1~%~~~0 (/-F) ~~00~~~%Jcv1·-lt 
1J;vf:::t1JVJ3tt, %~~~~1-r?'1~:,,)'' (step) 

10 ~i'R:7ET oo = ~-W1J"t'/i, ~ 1 ( d) f:::if-;T J:: 51:::, i 
i", stepl "('/- Fl ~~~H-rftv\, (X(:::, step2"C' 
J- F 2 ~~~~1-rft~ti),G, step 3 -e J- F 3 ~~ 
~H-rft 5 J:: 5 t:::/'R:Jt~hoo 
[ o o 2 g J 1Xt:::. 7 c 7-/3 :,,1:::J:: VJ. HwRrliR 
(IT1[5%i'O Htir-PlLtv'o717''79i),G, t"h-fh~ 

~:@~--~~tk•-~Hw•-~%1-FK~VJlli 
-1--:F1~vJT0=~1:::J::VJ, TrJHIJ-z''~/~~v-/ too =~ffi"t'li, ~1 (e) /:::if-;TJ::51:::, J-F 
3/M•~~fflLt•~~r71/A7*-}-/3/~ l, 2~~*•w (MPY) ffi~VJ3tGh. J-F3 
1'Jft~ti),G:ic v J5tf1JH-rft 5 = ~ i),-e~ oo f:::li1J05fl (ADD) i),f1J VJ 3t Ghoo =~J:: 5 I:::, 
[0023] ik, ~EHDL/~~v-/3:,,~M* 20 CDFG9'1~/-FK~5flffi~VJ3tGhk7c-f 

fflGhkfflft, ~remll!/~~v-/3:,,~M*fflGhk 
Mft, ~re•/~~v-/31/~M*fflGhkfflft~~ 
~. ~EATo/7(a) rj=i~-iJ-/ATo/7 (a2) ~7 
-1 - i-:-1~ v 1To = ~ t:::J:: VJ. TmtfroJ-z,-~1/~ ~ v-/ 

3 :,,M*~llJJIJ Lt-~ft7c7-/3 :,,, 1~1 :,,'f'-1 
/ ::1'~fi ft~ t ii> G 7'' C o/) 5tj1j ~1-rft 5 =~ii>"('~ 
oo 
[0024] 

[~M~~-~%■] ~-%■~~M~AoM~.*~ 
Mf::::}:,\,\tllJfflTo "il1ii{lLJS'JlX" ~1llttf:::~v\ti>1.MT 30 

oo 
[ o o 2 5] -ii'/i{lL'i5'.nx~£*1¥lftt.mh-~ 1 (a) 

~-*~oo-e~mToil1iim'i5'.nx~mEh~if-;T7c-~~ 
-r-z''&Joo ~l (b) ~ (e) /i, %ATo/7f::::}:,t,\ 
t~tJ~hoT-?'~~~~if-;T~"t'&Joo 
[0026]ii", ~~tt-~ttKJ::VJ, 7:1"97-/ 

7 7 ~, H Wfttrffi~m )'' 7 7 U \ 5 o 

[ o o 3 o l 1Xf:::, 1~1 :,,:y-..,:,, ;--,::: J:: VJ, Hw••~ 

•M1¥J~~-g~~i'R:7EToo =~~~. 707-/i 
:,,-e~VJ3tGhkHWW-~t"~ii~MLk~"t' 
~. §lffi®fflMB*~t~~~o~"t'. A~"t'~oHW 
JiUAUiA~ L, "t'~ o ti:Jt /AT A ~ffi'i*l:::T oo = ~ 
fJiJ"t'/i, ~ 1 ( f) l:::if-;T J:: 5 1:::, J - F 1, 2 1:::t1J VJ 
3tGhk%*5ff (MPY) ffi~C?'1~:,,f-e~W 
Lftv\J:: 5 (:::A7/~-v :,,J''~h t(,\o~"t'. A@~ 
HW •• "t'&Jo*•• (MPYl) ~~JIJTo=~ffi"t' 
~ Oo t" Lt, 'f'-:;, a, b, C, d ~*-M*~*~ 
Tok~~v/A?'~.*5H(MPY1) ~~~~T 
-?'~AtJ~WVJ-~o~N~7vJ-lt~reSTo=~ 
(:::J::VJ, ~l (b) (:::if-;TC§"i!7c)''7Arj=i~g~ma 
in O ~t,\Hlli~~~Tot;::~~§lffi~:1=.iiX:Too 
[ o o 3 1] t" Lt, tiJEMl¥Jl:::1=.JiX:~ht;::§lffili, 1\-

31/il>1('}-Ghoo ~l (b) Ii, =~~~~C§"ffi7P F?::r:.7!ciztt§"t!"t'&JoHDU:::J::oRTL (v/A?' 
f7A~ff1J~if-;T'WU-z''&Joo =~fJiJ-z''li, a, b, c, • r71/A77-,vr-::1v) ~iiilil~-t"~t~~\lciztt~Ltl:H 
d, x, y, z~AtJL, x=aXb, y=cXd, z tJ~ho 0 f~$:1¥JftHDL~Ltli, f71j;z_J;f, Verilog-
=x+y~@:-~Dft500~main () t:::OOToiciztti),'3 40 HDL~VHDLft~--?J,&Joo t"Lt, iJ1ii{lL'i5'JiX:1:::J::~ 
ihtv\o~Too C§"tll-ft~--~7cJ''7Ali, t'·~1 t~tJ~ht;::HDL!cizttl:::li, 1&i£ToJ:: 51:::, ?,1ii{j'[-@;-

t"7 (~~) ~$:TE®: (~~Eiztt) ~'3~"(':}:,VJ, = JiX:~J::~t0~~hk/Po/)~~-«~~ffl•ffi'3i 
~J:: 5 ft t-·~1 t7il>!ciztt~ht;::7c ;-·7 A~e~1 t'· htv\oo 
7$:\lc (77V7-/31//P 1f7A) ~tv\5o [003 2] (X(:::, ~iz!!~r71/A7*-}-/3/, 
[0027] (X(:::, r71/A7*-}-/3:,,(:::J::VJ, A7/~-9:,,;-·, 7P7-/31/, 1~1:,,'f·-1:,,1fft 

t'-~1 t7$:!c9'1~\lciztt~~~VTLt, rffi[-~~M:~~~1J ~--~~~17'l$1:::~v\t, t 5YL~*llll:::t51.00Too 
/ftJ\:, 1v-7~Jilfflft ~--~1\- F?::r:. 7{1:J:::r,'iHtt;::~JS'{i:: [ o o 3 3] - r '7:,, A 7 *-; -/ 3 :,,-
~~H-rftv\, t"~il:;!;-11J,Gho'f'-?'~¥.nth~t"~T- ~2 (a)~ (d) /i, r71/A7*-}-/31/~illl 
-11:::xtT0~~~~7-; ('f'-?'~mth~::/J[PJ~jf-; f.'i[~ff-;T~"C'&Joo ~~~J::51:::, r71/A7*-}-
T*FP) ~ J- F"t'$:TC D F G (::r:,, r c-;v7'-:;, 50 / 3:,, ~ /i, t''~1 t7$:!c (77 V 7-/ 3 :,,7c ;-· 
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7 A) q:iO)l!]{'t!ciztt:a:-, 1,- F '7 ::r:. 7 {l:(;::r/i) ftt;::ilfillS'{l: 

m~:a:--L, CDFGK~%T0Wa--c:~0. 

(9) !}/f fffl 2 0 0 1 - 1 4 2 9 2 2 
16 

F 5 O)m~fistep 4 t1fftb:h6 J; 5 ft*il:s'I. c1:'. ft 0 --Cv\ 
6. 
[ 0 0 4 2] ~ 4 ( a ) , ( b) Ii, 1~1771 -✓{l:A 

-'T-:-?:i-V-✓ !/O)-m:a:m~T0k'IJO)[g)-z'~0. [gJ 

4 (a) f;::~T J- F 1 O)m~:a:fift0--C-JJ,G J- F 2 
Htft 5 m~Hta@~f'.J ii&T c1:: \,\ 5 tciztt-JJ,~0mil', 
:f:O)iteration Ct~f'.JilKLm~) r~90)ftf?~~:a:-WHJr 
l, ft1¥~{,~-JJ,ftft:h/i1~1771 ✓{t-JJ,~1il3-z'~60) 

t, %iteration r~i--c:r&W:a::;t-1,-7 :;,7°L--C~flT 

[ o o 3 4 l :f:O)t;::'IJf;::, 1f1J;z.Ji, [gJ 2 (a) f;::~T .t 
51:::, 0@cJ11J~3'.tl#tJ11J:a:-ffi-Jt1 L--ri1ant~$Jt•0)~1JM:a:­
:f'fft 5 0 1fu;z.Ji, 0l1ic!'\IJ:a:-llJ!tl l --C' "AX B +AX 
C" :a: "A ( B + C) " c1:'. ~%T 0 :::. c1:'. (;:: J; f'.J , ili[:Ja 

0if'.J*WO)@a:a:-~MT0:::.c1:'.ffit~0. ik,~­
!'\IJ:a:-llJ!tll--C, " ( (A+B) +c) +D" :a:" (A+ 
B) + ( C + D) " c1:'. ~%T 0 :::. c1:'. f;::J: f'.J , $,\ta :a: 3 $,It 

-JJ, G 2 $Jtf;::ftJ;MT 0:::. c1:'.-JJ,--c:~ 0. 10 615(:::A-'T1/:i-V-✓ ~lHfft5. f91J;z._/'£, [gj4 
[ o o 3 5 l it;::, [gj 2 ( b) f;::~T J; 5 f;::, iJHO)i\l'e\' 

.i{l: • #19i\'.i{l:Hrft 5. 1fu;z..r£, m~ 1, 2, 3 :a:~ 
tr~aFunctionA-/J,~ 0mil', :::. O)~aFunctionA :a:, 
m~ 1 H'fft 5 FunctionB c1:'., m~ 2 :a:flft 5 Function 
Cc1:'., m~3:a:-1fft5FunctionDc1:'., FunctionB, C, 
D Hvcil' lt;::FunctionA c1:'. f;::f9il'_i{l:T 6. iH\:K, ~f,i{l: 
~;ht;::FunctionA-FunctionB, C, D-/J,~0m'6'f;::, 
:::.:n:a:-J:j!-O)FunctionAf;:: l--C*i=P'e\'.i{l:T 0:::. c1:'. Ufft 
5. 
[ o o 3 6] i k, [gj 2 ( c) f;::~T J; 5 (;::, ;v-70) 20 

!ifffl:a:1tft5. 1fu;z..ff, 300)-f-13'"1H::::x-tL--r, m~ 
AO)Ah:a:-~f'.J~;z..--Cm~T0m'6', 300)m~A:a:~ 
~K~RL--C:f::h~:h300).:h-z'~-JO)m~:a:-fi~ 
5 J; 5 f;::Jim-Ji- 6. 

(b) f;::~Tct5f;::, stepl, 2-z'/-FlA-JJ,G2A 
O)m~:a:1fftv', step2, 3-z'/-F1B-JJ,G/-F2 
B O)m~Hfftv', step 3, 4 -z' J - F 1 c-JJ,G J- F 
2 cO)m~:a:flft 5:::. c1::--c:, %m~:a:-@:51J(!l,Jf:::1tft 5 0) 
(;_::t~,--.,:--C, A ;v-7:;, ~ 0) r/iJ L :a:[g) 0:::. c1:'. -JJ, -z'~ 6. 
[ 0 0 4 3] -7 D Jr-1/ 3 ✓-

Li£0)J; 5 f:::, 7o-'T-1/31/<'.'.~, CDFGq:iO)/­
Ff;::i!fil':1§ ftHw••Hi1J f'.J ':1§--c 0:::. c1:'. :a:~v', 7 o -'T-
1/ 3 -✓ f:::ctf'.JHw••••!/77ffi~M~:h0. :::.O)c1:'. 
~, HW •• O)&ffic1:'.ac1:'.ffi~~~:h6. k~l, HW 
••11~ G-JJ, C'IJ71 :i7 V f;::1f:~¥A']j.O)'b0):a:-Jtlv\ 
tt~c1:'.~A~O)~~-F:;t7:a:-~•T0~-ffi~6. 
[0044] ~5 (a)~ (c) fi, 7P-'T-1/31/0) 

illif£:a:-m~T0k'IJO)[g)-C-~0. [gj5 (a) f;::~Tct5 
f;::, A-71/ :i- V -✓ !/f:::J; 0 --C CD F G rjiO)*•m~~ 
1J □Wm~ Hf ft 5 _J - J<0)~1'r 7' 1 ~ ✓ :1'-JJ,~i 0 --c v' 
6. l'.Xf;::, [gj 5 ( b) (;::~T ct 5 f;::, Module Library-/J' 
G*·· (MP Y) ~;tJu:Ja (ADD) ft c1:'.''0)/1i['.J.$:a: 
l&f'.J,'±\l--C, [gj5 (c) f;::~Tct5f;::, %/-Ff;::*:J 

[ o O 3 7] i k, [gj 2 ( d) f;::~T ct 5 f;::, *:J, ;tJU 

-~~O)m~:a:*TJ-Fc1:'., %J-Ff;::%J-T6~-1 
O).;hc1:'.:a:-~TCDFG (~ ✓ ~P-N~-7'7P-!/ 
77) -JJ,~7 ✓ A7T-)-1/3 ✓0)~*c1:'.L--C~h~ 

:h6. :::.;hGO)m~fi, i,:,fl'L[gj2 (a)~ (d) 0) 
Jlll[(;::1fft 5 i,:,.fift <, ~I[)l[l'iJf :a:-~~ L, Xfi[gj 2 
(a)~ (d) q:iO).aO)m~:a:-~~f;::1f~5:::.c1:'.ffi~ 

30 $~MW:WHf1J f'.J ':1§ --c 0. :::. O)ml\f£f;:: ct 0 --c, Hw•• 
MM::7"7 7-JJ,1:.M~:h0. 

fil3-z'~6. 
[ 0 0 3 8] -A-'T:-?:i-V ✓ -f-

Li£0)J; 5 f;::, A-71/:i-V ✓ !/c'.'.~l!JW~i£q:i0)%!1i[ 

W:a:-~flT07'1~ ✓ !/:a:-~~T0:::.c1:'.:a:-~5ffi, A-7 
1/:i-V ✓ !/:a:*~<006c1:'., ~M:a:-~~T0'LO) 
c1:'., Hw••:a:-~~T0'bO)c1:'.0)20K0ffi~:h0. 
[0039]A-'T:P:i-V ✓ !/0)7NdV~Af;::~, A 

SAPA-'T:-?:i-V -✓ -!/, ALAPA-71/:i-V -✓ -f, 

VA ~A-71/:i-V-✓ :1-, Force DirectedA-71/:i-V 40 

-✓ ,Y'', ~-~tll!ITft:ft c1:'."-JJ,~6. 
[0040] ik, A-71/:i-V-✓ !/7NdV~A:a:~ 

ilftT0'bO)c1:'. l--C, 1~1771-✓{l:A-'T:-?:i-V-✓ -Y--, 

?Jv'.f-lJ-1-Y;vili[W, ili[:JO)'.f.:i:1:::.-✓ -Y--, 1~1771 
-✓ ~i1&W:W, ~~~O)A-71/:i-V-✓ !/, ~-1¥J~fl~ 
t-JJ,~6. 
[0041] A-71/:i-V-✓ !/O)M:a:~~0<'.'., [gj3 
(a) /;::~TCDFG-/J,Ah~:ht;::mil't:::, [gj3 (b) 

[ 0 0 4 5] -1,1-✓ 'f 1 -✓ -f-

Li£0) ct 5 (;::, 1{1 -✓ -f 1 -✓ :1· c1:'. fii'&~ITT ft HWg/[)j(O) 

MM~fif-:a:-~JET 0:::. c1:: :a:-a 5. 
[0046] [gj6 (a), (b) fi, 1,1-✓:f,1-✓ !/0) 

illiW:a:m~T0k'IJO)[g)-z'~0.M;z..~. Yo-'T-1/3 
-✓ f;::J; f'.J, [gj 6 (a) f;::~T .t 5 f;::jJf:W (MP Y) , 
~W:W(ADD) ~<1:"ffi/-FKMf'.J':1§--CG:hkHWg 
VffifflM::7"7 7-JJ,Ah ~:ht;:: c1:'. T 0. :::. 0) c1:'. ~, [gJ 6 

( b) f;::~T ct 5 f;::, 3 @O)*Wf;::0t,\--C/i,J:l;:~-z'~ 0 
HW----c:'~0*:J:W (MPY) :a:-,J:l;:~l, ~-Jf;::~ 
1/A?':a:Mf'.J':1§--C0c1:'.c1:'.tK,i1&W.$-~1/A7'M-z'~ 
-7' :a:-iliii!T 0 t;::'l)O)l'A t:1.MT 6. :::.:n/;:: ct 0 --c' 
:i~i¥Jft@l!Mf!l~-JJflJl.:ht;::~~,g c1:'. ft 0 --Cv\ 6. 
[ o o 4 7] it;::, 1{1 -✓ :f1-✓ :1"~Tat,si.-z"{!k:!t!T0 

HW-~ffi-JJ,~~~:h0:::. c1:'.-JJ,G, HW-~ffitllmf;::J; f'.J, 
% :io :;, ,y O)*~ ~~:io :;, ,y r~9!Ee~:a:-iWi{lLIS'MfUciv' 
--C:lfl~(!l,Jf:::~llt 0:::. c1::-JJ,--c:~ 0. 

(;::~Tct5(;::, /-FlO)m~fistepl-z', J-)<20) [0048] [g)7 (a), (b) fi, :f::h~;h7''0:;,,Y 
mJ:JlHistep2-z', /-F3, 40)M,~fistep3-z', J- 50 O)*~~c1:'.:1'o:;,-Yr~9~§:~ltc1:'.:a:-~ffit0:t'$:a:-~T[gj-z' 
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ib6o ~7 (a) f;'.:;;f-:TJ:5f.:, "./7-7.b.-jJ,7''0-:;IJA 
~Ff.::B-;!f1J~h--Cv'0cT00 -tL--C, ~7 (b) f.:;;f-: 
T J: 5 f.:, 7''0-:; IJ A, B i-lh-fh 1 illc7)*~7J' 1 
, , ln c7)~h%C~~l,--C, /P-:;IJA-B000)~~ 
lle/£liiilAR CT0o tct:.L,, lAR > (1, +l,) /2 
cT6o it::., :io-:;IJAO)'i§-illiU,, D,, R,, 
L. cl,, 7''0-:;IJBO)'i§-illiU,, D,, R,, La 

cT6o 
[0049] ,::<7),!::~, /P-:;IJA-B00t••-t6W 

(lo) 

a1i, ill R, c ill Ln r~i--r•M ~ ;/1, --C v' 6 t c7) c T 00 10 
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{llfr/JxO)MJUt~ f'.l mt l i@Ji!!!T 0 kcY)/::::.ti, ~tt:'i!fO) 

51j1JL,, -=c-:?::z.-1vria90)m]j.i77'9 7-'/31/v~Jv 
w '/~::z.v-'/31/KJ::0--C./±l-t0::.ct, fco/::7M 

. Jj.:s'z:--C HT ft 5 :M:tt::::. ~1,, '--cm~-t 0 o 

mU~ c tmn iJ,&:,~tJi) 0 t~o 
[ 0 0 7 6] f:nt::::.~ l, *~-%~Jtti, '/AT .i>.O) 

~~1~7*reO)v~~t*m~nk7'Po/::751M (~ 
/Jx) ~Aria90)iJlI~t::::.£-0< 7''c o/::751t1H::::.<1:: G:bn0::. 

c~<, 77"97-'/31/K~~T0*9, ~if'.l7"c 

o/::7000)~ffla, f&7c77"'71/0)M*fflGh0~•* 
K~-t07E•~~7"co/::751MO)kcY)O)Mfttffl--r, m 
••n~~filO)fJil1iJl/:O)tt~n, G 7' c o/ 151t1J (& a~51 30 

Ml tfi~5::.cKJ::~, mwanO)~•~~filO)~• 
t~ f'.) ~~~$0) J:: 1,,,7" Co/ ::7 5tj1JHTft 5 = C i),t~ 

0o Tft;bt, --~":)/::::.ti, 7"Po/::7ria9{B%•0)*~'i 
:ic o/::7~{B%J;lilO)*~J:: f'.J t*v'O)t, fc o/::700{t 
%.i;Jj.i~at lt~7''c o/ ::75tj1JHTft 5::. c t::::.J:: f'.J, 

mwanO)~•~*~~tiWicY)0::.<1::ffit~00 
[ 0 0 7 7] "tftbt, AT o/7"S T 1 2 t, t''~1 t'· 

7 *icO)atm1::::.1G0 t~ 7'' c o/ 1 :S1t1J HT ft 0 --c 1,,, 0 n,, 
~O)., ATo/7"ST14t, ~•*it~~-L~< 
--Ct, ft%0)J.18M~iJ,Gi;Jj.i'J/±ll, ATo/7'ST 40 
1 5 t7''c o/ ::7 ria9fi%aJ:Jj.O)i/m:ifif!JWTHTft0 --en, 
GATo/7"ST120)7"co/::7~/Jxi~f'.J@:T7P-i 
Df'.l~TO)t, ATo/7"ST150)~~t, Ji)gffl~7" 

c o/::7riaift%•0)rf'JW■n~~filn,ifili*totGftv'J:: 5 
f;:::iffil:ifft7''c o/ ::7 :S1t1Jntff ft:bh00 l kiJ,0 --c, ~ 7 
1/A7~-}-'/31/0rO)~~t,m20)fco/::700 

ffl%.ffiJj.ffiffi20)MM0J:.K~0::.cKJ::0--C~:S1M 
T 0:iit$n,fliM-t 00 

[ 0 0 8 2] ~ 1 Ui, *~•%®(::::.:Iott 0-¥-~{i~fj 
@Jffl•ffi'.O)ntt~mO)~•t~-t7c-7~-~tJi) 

0o 
[ o o 8 3 ] i T, A =t o/ 7° s T 3 1 t, m 1 0) ~-% 

®c fj',]m::::., :;-'-1~-An'G t''~1 t7*re~nk7" 

cf7Ai~f'.J~~t, 7'cf7.b.~O)*~• -~O)M 
-Vi'HTft0--C, t''~1 t7*1Jc0)~ f'.l iJ,ftv'n,t 5 iJ,t 

T :r. o/ ::7T 0 cc tt::::., t'·~1 t7*1lct*~h --Cv'0 
1/ATAK~in0M1iE:( •• ffv~M t-~00 f: 

l--C,M-tJi'O)M*fflGnkatit:tM-Vi'MftcL--Cre■• 
iit-=~~T00 
[0084] l};:/::::., ATo/7"ST32't\ ~~-Vi''tiU~t::::.£ 

-01,,,--z-, 77'9 7-'/31/~1*i51t1JL,--C, 7''c o/::7/::::. 

51MT0kcY)O)-=c-:?::z.-~i~/JxT00 ~l--C, ::_O)-=c­

:?::z.-~~O)-•atmtJ-~cT0m10)CDFGi 

~/Jxl--C, ::.ntre■-iiK~~l--C:lo<o 
[ 0 0 8 5] ~ 1 2 ti, *~-%~j/;::_:Jo1,,,--c~}Jx~fl,Q 

ffi 1 0) C D F G i ~T ~ t Ji) 0 o ::. :. t, C D F G 9'10) 

~1-~1~4~, ~~ff. ~•ff. ••ff~tO)•• 
fftJi)0--C, :.ti,GO) •• O) •• fiKJ::0--Cl~O)-=c-:) 

::z. - 1vn'1'•/Jx ~ n --c 1,,, 0 o 

[ 0 0 8 6 ] 7J;: t.::::, A T o/ 7" S T 3 3 'c\ m 1 0) C D F 

Gtnf'.l~~t, ~-0)77"97-'/31/i!lwW~~0 
77'9 7-",/3 1/ v~Jv'/~ ::z. v-'/3 1/ifift ?0 :_ 
0)77' V 7-'/ 3 ✓ v~;v'/ ~ ::z. v-'/ 3 ✓ t::::.J:: f'.l, -=c­
:? ::z. -1vria9@c.O)"f'- 5 i.ilHtan,;biJ,0 o 

[0087] l};:/::::., ATo/7"ST34t, 77"97-'/ 
[ 0 0 7 8] ~ Gt.:, AT o/7"S T 1 6~ ST 2 1 O)~ 3 1/'/~ ::z. v-'/3 ✓ t::::.J::0--C~ GiJ,(::::.ft0t~7'c 77 

~t, ilt*iJ,G1Tftbntv'0~{llfr/JxO)~~. ~i 50 11v'ttr-$~iJ,G.1'±l~n0~-=c-:?::z.-1vria90){%%.0)m]j. 
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(13) ~lffi 2 0 0 1 - 1 4 2 9 2 2 
23 24 

im 1 O)'E-:J ::i. -1vF~9 /;:: 1i%k:Ji!ffiq w c1:'. L- --C:llH:lT 00 %k:Ji!ffiq/i, 'E- :J ::i. - 1vF~90)'f-5' O)iffiftif./;::@ci!:Ji!fti 
"tftbt, 77" V Jr-"/ 3:,, t,,,-(;v"./ ~ ::i. v-"./ 3 :,,/;:: * ttd[ll:/;::]!.;-".5t,,--cW/-l:lT 0::. c1:'. iJ,-z:t,: 00 ~f;t;:a"Jft:tr 
J:: fJ , '1§-'E- :J ::i. -1vF~9 -r:, <1:'."0) J:: 5 ft7'''-5' iJ, <1:'.''n <'' G t:t/;::"Jt, '--C Ii, i'&~T 00 .:t- l --C, ::. O)m 2 O)'E- 1/ ::i. -
Hlii~ ~ n --C v' 0 O)iJ, c1:'. v, 5 ::. c1:'.iJ,-:to771 ;vt-~f~ c1:'. 1vF~9f%%i/:Ji!i;q w' 0) 5 t 7·· o o/ 1 F~9@2k:Ji! c1:'. ft 0 lfll:½-0) 
L---c~Gn00)-z:, ::.O)'E-:J::i.-N000)~-1@ma0) ffiqi-:/oo/100ffl%i/:Ji!ffiqw<1::-t00 
00~ c1:'. l --C, m 1 O)'E-1/ ::i. -;vF~9f%%i/:Ji!i:qw i•H:l-t [ 0 0 9 5] ~ 1 4 /j:, ::. 0) c1:'. ts: O)"f o o/ 10)0\!IJ ~fl, 
00 tc:J;l(mi~T~"tili:J00 [,','.l~l=~-t J:: 5 /;::, 'i§-7''0 o/ 1 
(0088] ~13/-;l:, '1§-'E-:J::i.-;vMl~M7c1:'.,::. Bl~B4/j:m~O)'E-:J::i.-;v/;::J::--:i--Cti"f/Jt~h, e(§-::i 

n G Hf •-t 0 ft %i!:Ji! 0) m 1 0) 'E- :J ::i. - 1vF~9ft %k:Ji!ffiq o o/ 1 r~9@ci/:Ji! c1:'. ft 0 'E- :J ::i. - 1vOO{t %i/:Ji! 0) m 2 0) 'E- :J ::i. 
w 1 ~ w 1 2 imlj,fj-t 0 tc 11)0)~-Z: ili:J 00 [,','.I~ /;::~-t J:: 10 - ;vif:Ji!F~9f%%fJi!ffiq w' iJ, ·f o o/ 1 r~9f%%k:Jl!ffiq w 1 ~ 
5 /;::, '1§-'E-:J ::i. -;vO)r~iO)@ci/:Ji!/;::%j- L, --C'f'-:$7 O)iffi{til: 
/;::r,t ttci;qW 1 ~w 1 2 iJ>7EliO Gh --Cv' 00 
(0089] ('J.:/;::, 7-To/7"ST35<:, m10)CDF 

Gc1:'.'E-:J::i.-N00ffl%i/:Ji!O)£qffi~c1:'.i~ffil--C, -:/P 
')'/Ji~/Jx:Tg (fN--:/00) 0 :=_0)-:/P')'/Jti, 't" 
:J ::i. -;vF~9f%%i/:Ji!O)i;qiJ, G, e(§-:i o o/ 1 0) A1':l:ltlft% 
i/:Ji!0)¥-5':imfflil:O)M~ffi-r:ts:0~tl+~<~0J::5K 
~/it~ h00 
[ 0 0 9 0 ] l'J.: /;::, 7- T o/ 7" S 3 6 <:, m 1 0) C D F G 

il&fJ~N<:L~0)~7:,,;,.7*-/-"./3:,,ifl~ 
5a :=_0)~7:,,;,.7*-/-"./3:.,,/;::J::--:i--C, L~O)~ 

1 (c) JZ./-;l:~2 (d) /;::~TJ::5ftm20)CDFGiJ, 
~/Jt~h00 &~, 7-To/7'ST37<:, 7-J;-:J::i.-V 
:,,f H'fftv\ m 2 0) CD F G i:j:iO)~:@ (J- F) O)~ 

fl:$7,(~:,,fi/JP')'/J·~11NKMfJ~--C--C, ~1 

(d) JZ./j:~3 (b) /;::~-tm30)CDFGi~/JtT 

0o 
(0091] ('J.:/;::, 7-To/7'ST38<:, HW51::i5 

V i:j:iO)HWJ;Jl.ffi:t~f~i I& fJ ~N<:, m 3 0) CD F G7J' G 
L~0)70Jr-"./3:,,iflft5o ::.n/;::J::fJ, ~1 

( e) JZ./j:~ 5 ( c) /;::~T J:: 5 ftj:ff; 1 O)HWWrJN:•• 
1··5 7 iJ,~/Jt~ h00 
[0092]l'J,:K, 7-To/7"ST39<:, m10)HWW 

rJN:••1··5 7 iJ, GL~0)/~1 :,,y·,r:,, 1···iflft 5 o ::. 0) 

<1:'.t,:, ~1 (f) JZ./j:~6 (b) /;::~TJ::5ftm20)H 
wW•M-:1'57i~/JtT0c1:'.c1:'.tK. m20)HWW• 
•• f77i:j:i0)'1§-HWW•i~mT07--r-~~"./-:,, 
i~/JtT00 

W5 c1:'.ft0"Cv'00 ft;t3, 7•'0 o/1F~91=m~O)'E-:J::i.­
NMffl%i/:Ji!ffiili:J0W~ti, -:too/1oom%i/:Ji!&q (~z 
Ii, W5) Ii, m~O)m20)'E-:J::i.-1vF~9f%%i/:Ji!i;qO) 
fQ ( ff1J z Ii w n ' + w m' ) c1:'. ft--:i --CV' 0 o i tc, 'E- 1/ 

::i.-NMffl%if:Ji!ffiqc1:'.l--C~i!:Ji!ftO)q, ~-B-~/iO) 
qJZ.ti~i/:Ji!3il:O)qimq~N~i:qtttlifl~--:i--Ct 
J::v, l, @ci/:Ji!3il: c1:'.@cki,'Ri.l'.~Ji H.l:l.q~Ntcffiqf-Ht 
H'fft--:i --ct J::v\ 
(0096] ('J.:/;::, 7-T')'7'ST42<:, ::iP')'/JF~9f~ 

20 %if:Ji!ffiqWiJ>i!JE7J,~7J'if1JlrrT0a "tftbt. 7''0 o/ 
1 F~9ft%.ffiqWiJ>{-O)~ffJ:: fJ t;J,~ v'7J'i§7J,ii'IJWr 
L-, 't-""-'."(0)7··0 o/1Mft%a&qiJ,~f[ll:J:: fJ tiJ,~11 

h~(OK), 7-To/7"ST43K~N<:HDLiH:ltJ 
T00 
(0097]-jy, 7Po//J00ffl%i1:Ji!ffiqWO)j1:)0)l 

"J<:t~f[ll:8L<:ili:Jh/1 (NG), 7-To/7"ST3 5/;:: 
~,:i"(7P')'/JO)~JiX:i~fJ~To T~P1:), 't"1/::i.­
NKJ::07ci')'/JO)mq~"(:7JiR~Tg:=_,l::KJ::fJ, 
7P')'/JOOffl%i/:Ji!c1:'.~0'E-:/::i.-NMffl%i/:Ji!O)-$iR 

30 ~L---ciJ,G, :/lt'Cf7-To/7°ST3 5~ST4 20)~J:!l!i 

~flT00 

[0093]l'J,:K, 7-To/7'ST40<:, ~7077"7 
:,,H'fft--:i--C, HW7,(7''7 !J iJ,GHWJ;Jl.ffi:'tfrf~il&fJ 40 
~N<:, -t-z:/;::mlj,fj L-tc~ 7 (a) , ( b) /;::~-t:trr:t 

[0098]*~lii!i%®KJ::0c1:'., ]t*a"JKti, LEffi 
1 O)~Jii!i%®<1:: [,','.Jffi/;::, ?,iiifj'[~Ji>t/;:::t3t,,"(, 'E-:J::i.-Jv 

0Miimt--rm•ctJ~~mi~aL-k-:too/10Mi 
fl~5::.c1:'.ffi"t't30a T~bt, "./7-7'A0)~~1~7 

*~O)v,-(N-r:E~~nk7"oo/10MK<1:'.Gbn0:=. 

<1:'.~<, 77"!.JJ.;--"./3:,,ffi~T07P')'/J000)iffiffl• 
~@ci/:Ji!ftiJ'+~ < ft0 J:: 5 /;::@k O)'E-:J::i.-1vii c1:'. liO 
--c ::i o o/ 1 Hi"f Ji>tT 0 tc liO, 7" o o/ 1 F~9 O)iffift ~@ci1:Ji!3 
:1:1=J:: 0riilJtmtJO)~IJMt~, ~mO)ft1;/li!xi~0::. c1:: iJ,-r: 

'(,: 0o 
KJ::--:i--C, m20)HWW•M•f77i:j:i0)'1§-HWW•oo 
O)~~i*li00a tl--C, mzO)HWWrJN:.m:1'57i:j:i 
0)'1§-HWW~JO)~@c@': H'fftv\ ~@clltfrt~i1':l:lflT 
00 :=_O),l::t,:, I-IWW~ffiF~90)fill°!~/i, /l/f'@ci/:Ji!ftO)::ki 
7J>ft §'t( ,l:: ftg O 
(0094]{-l--C, 7-To/7'ST41<:,~~-ffiW 

c1:'. m 1 O)'E- :J ::i. -1vF~9ft%i/:Ji!ffiq/;::]t-".5v '--c, ffi 2 O)'E­

:J::i.-N00ffl%i/:Ji!Eqw' iWH:lT00 :=.:=.-z:ti, ::ki 

lo o 9 9 l !J;f 1=. m 1 0)~•%~ c1:: 11~ft fJ , ~w7J, 
G ·f o o/ 1 "t:·/ift < 'E- :J ::i. -;v c1:'.v, 5 ¥flL"t:'7 7" V J.;--

1/ 3 ✓~~i:½'~ l. {-0)&7P')'/Jim/JtTgJ::j~ 
'i§-'E-:J::i.-Ni:1'N--:100-t00)-z:, LEm10)~~ 

%®J:: fJ t w:i$J:: < :i o o/ 1 i~/JtT 0::. c1:'. iJ,-z:t,: 0f-lJ 

[ o 1 o o l Off 3 O)~Jii!i%PJ) *~lii!i%PJ/;:::t3t,,--c 
Ii, ~ 7 :,,;,. 7 ;t-) -"./ 3 :,,iflft--:i--C7J'G, 'E-:J::i. 
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25 

~NV~iv-V31/Kl0t•i±!Tg=ct. 7"co/ 
JJ *il.,it-ftt ~:/"rft 5 jjf:H:::.--:iv,tmiJflT go 

[0101]ll5~.*~•%UK~0g¥•~-­
@J~~@':O)~Hjj$0)=JcoJl~~*T7 c-'f-y- ~ ta,; 
go 
[ 0 1 0 2 ] if, 7-. T o/ 7 S T 5 1 t. m 1 0) ~-% 

Di:'. [R]tH:. 7''-5~-7,tJ,G t''""'-1 t7*1tc~tit;:7 
cf7A~8~~Nt, 7cf7A~O)*~• R~O)M 
11r~:/'rft0 t. t''""'-1 t7*1Jc0)~ ~ tJ,ftv'tJ,t'' 5 tJ,~ 

(14) 4'/r-~ 2 0 0 1 - 1 4 2 9 2 2 
26 

(0111] if. 7-.'7:;;7ST7 l t, ffilO)~-% 
Di:'. [Rj~f=. 7''-,jA'.-7,fJ>G t''-'"'-1 t7:aHc~tit;:7° 
cf7A~I&~~Nt, 7cf7A~O)*~• R~O)M 
11r~ftft0t. t'--'"'-1 t7:aHcO)~ ~ tJ,ftv'tJ,t'' 5 tJ,~ 

'f .:r: o/ JJT g i:'. i:'. u:. t'-""'-1 t7*1lct*~ti tv'g 
V7-.'7Af:~itig8~~~-A'.go ~Lt. M-tfrO)~* 

1~ Gtit;:Mffl~~t-tfr'i'~t~ i:'. L tJlc'ti~@':f:•ki!IJT go 

'f .:r: o/ 1T g i:'. i:'. t 1:. t'-""'-1 t7*1lct*~ti tv'g 10 
V7-.'7AK~itig■ffl~aA'.g, ~Lt,M-tfrO)~* 
WGtik■ffl~M-tfrffiffli:'.Ltre5~WK•ki!IJTgo 

[o 1121 rx1=. ATo/7ST7 zt. ~¥-tfrfiU~~a 
~~Nt,M-tfrt'ffffl~HW7-1'770K~8~tikHW 
R/m\f:10 t@J~f=W~~;t g = i:'. tJ,t~ g l 5 f:. -1 
i!j!O) ~71/7-.7:;t-}-V31/~1"Jft5o =O) ~71/7-. 

7;;t-J-V31/f:l0t, _lizj!O)i£Ql 2/:*Tl5ft 

ffi 1 0) C D F G tJ, 1::Ji>t ~ ti g o [ o 1 o 3 l lX 1:. 7-. "f o/ 7 s 5 2 ·e. ~¥-tfrtJtR ~ 8 ~ 
~Nt, M-tfrffiffl~HW7-1'770K~8~tikHWR 
rmu:10t§l~1=•~~.:tg= ttJ,t~gi 51=. -1izl! 
0) ~71/7-.7:;t-}-V31/~1-rft5o =O) ~71/7-.7 

::t- J -v 3 1/f:10t, _ii!J!O)i£Q 1 2 f:*T l 5 ftffi 
1 O)C D F GtJ>1::Ji>t~tigo 
[ o 1 o 4] rx1:. 7-. "f o/ 7 ST 5 3 t. ~t-tfrt'fft-JH:£ 

"'.5v't. 770-7-V31/:i:f;t;:~5Hf1JLt, 7''co/Jf;:: 
:S~Tgk~O)-'f:Ji-N~1::Ji>tTgo =O)c~.Wa 

0) J - Ff:1 ~ -'f:J i -11,,tJqj\\'Ji>t~ti tv'Mk®~*T 
ffi20)CDFG~1::Ji>tL, =ti~re-~&l':K.ki!IJLt~ 
C ==--r-. ffi20)CDFGi:J:lO)'i§-/-P'/'i, 1£Q121: 
*TM 1 0) CD F G _lO) J - P- i:'. [RJ~f:. Jt~:E'§:. :!JD. 

~. *•~~~O)~-~tJi.Jgo ~Lt. =tiGO)Wa 
0)~-~1:10t 1--:iO)-'f/i-JvtJ,;tj\\'Ji>t~titv'go 
(010 5] ~O){&, 7-.To/7ST54~ST6 3'"(', 

ffi20)~·%®K~0g7-.To/7ST33~ST43 
(7-. To/ 7 ST 3 6 ~1\#i <) i:'. [Rj~O)~:F!J!~1-rft 5 o 
[ o 1 o 6] Tft:b'G, *~•%f"iJl:~v't/'i. -'E-:Ji 

-;v1,:Ji>t]k r}7'' C o/ JJ 1::Ji>ttJ, ~ 7 1/ 7-. 7 ;;t-} -V 3 1/ 

O){&tfi~:btig~O),it-~. ffi20)~•%Ui:'.A~go 
[O 1 O 7] Lt;:tJ>0t, *~•%®f:l0tt. £* 

i¥Jf:f'i. _li!J!O)ffi 2 0)~•%U i:'. [RJ~O);JJ*~JE1'T g 
= C tJ>t~ go 
[o 1 o sJ :!J □ .:tt. *~•%Ut/'i, ~71/7-.7::t­

J -V3 1/-'"'0)t~i(ilil0)71- )-:'1~o/ JJ ~1ift0ttJ,G-'E-

[ o 1 1 3 ] lX f;::. 7-. "f o/ 7 s T 7 3 'c'. 7-. -7 :Ji - 0 
1/::'.1'~:f-rftv\ ffilO)CDFGi:J:lO)~:f:!j! (/-)-:') O)~ 

ft,j-{~1/f~JJco/JJ•~-{JJNK~~~tt, !£QI 
( d) JU'il£Q 3 ( b) /:*TM 2 0) CD F G ~1::Ji>tT 

go 
(0114] lXf:, 7-.To/7ST7 4t. HW7-{7''7 

20 0 ~O)HWt:JHlt~tR~I&~~Nt, ffi30)CDFGtJ>G 
_lizj!0)7c-7-V31/~1-rft5o =tif:1~. !£QI 
( e) x/'il£Q 5 ( c) f;::*T 1 5 ftffi 1 O)l·IWl/m\tlHv~ 

::'.1' 7 7 tJ,1,:Ji>t ~ tigo 
(011 5] lX/:, 7-.To/7ST7 5t, MlO)HWR 

~!jj€®Ef 7 7 tJ, G _li!J!0)1q 1/T, 11/ 17-·~1ift 5 o = 0) 

i:'.~. !£QI (f) x/'ii£Q6 (b) l:*T15ftffi20)H 
WR!m(jj€Mf57~1::Ji>tTg/:'./:'.tK. ffi20)HWR!m( 
jj€Mf77~0)'i§-HWW!m(~~-Tg7-."f-~vV-1/ 

~1::Ji>tTgo 

lm(jj€Mf57~M-tfrLt. 770-7-V31/~~~:S~ 

Lt. 7Po/JJ~M,it-fttgk~O)-'f/i-N~1::Ji>tT 

go =O)c~. maO)W[.~f=l~-'E-:Ji-1vtJ,tj\\'Ji>t~ 

ti tt,,g:if:-~*Tffi 3 O)l-IWR~!jj€.~1'7 7 ~1::Ji>t 

L. =ti~Jlc'tl~oo:1:rJ*fil Lt~ C 
(0117] lX/:, 7-.To/7ST7 7'c'. ilr,30)HWR 

!m(jj€.f77~I&~~Nt, ~-0)7707-V31/~ 

~~~~g7707-V31/v~NV~iv-V31/~ 

:Ji-1v:S!:iJ. 7''co/JJ:SJ1JtJ,PJfflUtgO)t, {&izl!T ftft5 0 =0)7707-V31/v-"'-JvV~iv-V31/ 

gl5/:, ~71/7-.7:;t-}-V31/l:lgfiHO):/iili/i 40 /:1~. -'f:Ji-1vr~9@c~;/j!0)5''-5jilHB:.i:fJ,;btJ,go 
fl:~!£Qg=/:'.tJ>t~g;j;lj,~tJ,;ii;g 0 (0118] lXf:, 7-.To/7ST7 St, 770-7-V 
[o 1 o 9] (ffi40)~/ifii%U) *~•%®1:~v't 

Ii. ~ 7 1/ 7-. 7 ;;t- J -v 3 1/~1~-{ 1/T-11/f ~ffft 

0ttJ>G, t/i-Jv)J'1,'.IJL. -'E-:Ji-1vr~,0)1fil:Jj.~7 

70 7-V31/v-"'-1vV~ i v-V31//:l0tJH±:IT 
g = t--r-. 7"c o/ JJ 1::!i>tHift 5 jjftf:--:iv,tmiJflT 
go 

[OllO]i£Ql6~.*~•%UK~0g¥•~-­
@J~~fiO)~Hjj$0)=JcoJl~~*T7 c -'f-y- ~ ta,; 
go 

31/1/~ i v-V3 1/f:l0tiJflGtJ,1:ft0t;:7c 77 

-1' 1Htrtu, G .I±!~ ti g :;;-'f :Ji - 1vr~9 O)f%%i/ili!O):l:,it­

~- 1 O)-'f:Ji-1vr~i1:ft%i/ili!m,it-w i:'. L tl1'±1Tgo 
T~:b'G. 7707-V31/v~NV~iv-V31/K 
l ~. :;;-'E--::;i-1vr~9t. i:'.''O)l 5 ft7'---JtJ,/:'.''ti('G 

v'ilii*~titv'gO)fJ>i:'.\,' 5 = i:'. tJ,70 7 7-{ ivt-Mlili:'. 
LtWGtigO)t, =O)-'f:Ji-N000)~-5~ffl:.i:O) 

Mai:'. Lt. l£Q 1 3 l:*T 1 5 ftffi 1 O)-'f:Ji-1vrm11 

50 ,ij W ~-1±:!T go 
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[0119]~K. A7o/~ST79~. ~1/1-NM 
m%a0mqMfflt~mL-r. ~co/1t~ntT6 (~ 
N-~~~). =0~co/J~. ~/1-NMffl%a0 
mqtJ,G, 19-:ic o/ 10J\/:l:Lt.Jft%a0'f-J@ft::l:0 
tiffQiJ>~~ 6 t:Jt!],~ < ft6 J: 5 t=~/Jt~;h.,6. 
[0120]~K. A7o/~ST80~.fi7c7~7 

(15) 

::,, i:f-f ft 0 t. HW71 :i 7 V iJ, G HWt:fl.~Mffl i I&~ 
'0)v-C'. T~t=m1¥JLt;::lg]7 (a), (b) (;:::if-TJJlt 
KJ:0t, ffi30Hw••··~77rp019-HW••oo 
0ffi/1llti;;:/<tlb6. -tLt. ffi30HW•rJJmMJ''77rp 10 
019-Hw•~ffi0fi@ci'.i1iftv\ fi@cat~t-fi!t 1:1:ltJT 
6. =0c~. HW-~,il\r~90ffi/1lltfi. l:U:f@c.~0:ki 
tJ,tt§c/i.cft6. 
[ 0 1 2 1 ] -t Lt. AT o/ ~ S T 8 1 ~, fi@ca•~ffl 

c ffi 1 0~ 1/ 1 -1vr~9ft%amq c 1:J;--:51;, t. ffi 2 0 
~/1-NMffl%amqw' i5t±lT6a ==~~- * 
i iJ,ft@cffill!~iJtbiJ,0 tv•6 0-c-, m 2 0~1/1-1vr~9 
ft%amqt:l:, ~ 1/ 1-1vr~907'--?10irnftl:l=@c¾ill!~ 

*Hffl2001-142922 
28 

~ 1/ 1-Jv~J A 1 r~9 -C'fj:/,,{ ::,,7'' -1 :1/ :t'.:~ ftiJ'0 t;:: 
iJ>, *~•mw1=i>v'tf:l:, =0J: 5 ft~1/1-Jv~7'' 
co/ 1 iJ,~nt~n tv•ft1;,0-z:-, m 1 01-rw••••:t· 
7 7rjl0'i9-HW.Ei § EE(;::/-(,{ ::.,,=f'-1 ::.,,:t'T6 = c iJ, 
<:'~6. Lt;::iJ>0t, 1/ATAi:.f;f,:0HWJEiiJ;rl;::1f 
~;!J1:11sm L"J"J, mJt•tJ~illfilt~rt LtdnH;!J$0 
fAJJ:.i[g] 6 = c iJ,,:~ 6. 
[O 126] it;::, ;:$:~Af!i%Ji<:fi, ~7:1/A7;t-} 

-:,-':c1 :1/JU:l:/'1 :1/'f' -1 ::,,;7'·""0t~ffl07 -1 - )-:'/, o/ 1 
ifrft0tiJ,G~1/1-1v~f1J, 7''c o/ 10!rJiJ,"iiJ~ c 
ft 6 0 'c'. flbztT 6 J: ') 1=, ~ 7 ✓ A 7 ;t - } - 1/ 3 ✓ 

Xf:J:/,,{ ::.,,=f' -1 :1/J');:. J: 6~ltt0:/i~fti[g] 6 = U><: 
~ 6flJ,~iJ>m6. 
r o 1 2 11 (ffi 5 0~Jimm,1;) *~•mim1=:ts:,1;,-z-

1:1:. J:.fcffi 1~ffi40~/i/!i:%~01/ft < ct 1;,f;h_,iJ, 1 

"".)0~flL-€i'nttntt0 t;::f& 0Unm-€i'nt, @2t1u2at1ift 
-5 Mt/;::,"".)v•t, 0.T0%A1*#%:::rf:html¥JT6. 
[ o 1 2 8 l -m 1 0Af;t,:#iJ-

i* t- td~J;::£--:51;,-z-51:1:lT 6 = c iJ,-c-~ 6. Af;f,:i'r-Jft 
JJl:tl="Jv'tfi. :/&i?tT6. -tLt. [gjl 41;:::if-TJ:5 
K. =0m20~1/1-NMffl%amqw' 05t~c 
o/1ooreac~6$00mqt~co/1Mm%amqw 

[g]11~. m10Af*~Ki>~0amii'nt, rewrea0 
20 ~Jl[lli:if-T7P-1--r- ~<:cb6. 

C T 6 = C i)> ~ ~ 6 D 

[O 122] ~I=. A7o/~ST8 2~. 7''co/1r~9ft 
%amqWiJ>~I[iJ,:e;;iJ,tf1JlfrT6. Tft:bt. 7''p o/ 
1 r~i1t%amqwtJ,-t0~1rru ~ t,J,~ 1;,tJ,:e;;tJ,t~JWr 
L, T""'-t07''p o/ 1 r~9ft%ai:qiJ>~flJ: ~ ti],~ ft 
;h.,f;f (OK), A7o/~ST83(;::i)!A.,,-C'HDLi/:l:ltJ 
T6. 
ro123J-JJ, ~co/1oom%amqw05t01 

"J<:'t~fl0.J:.~cb;h.,f;f (NG), A7o/~ST7 9(;:: 
§f0t:ic o/ 10~/JtiJ,G~ ~ @:T. Tft:bt, ~1/1 
-NKJ:6~co/10&qfttJJi~~T6=cKJ: 
~. 7''c o/ 1 r~9ft%ac ft6~1/ 1-1vr~9ft%t,,0-JJ'll 
i~~LtiJ,G, -l3H.fA7o/7°ST8 O~ST8 20~ 
mt~1iT 6. 
[ o 1 2 4 l *~•mimt=i>v•tt. £;:$:1¥J1:11J:.tcffi 

[0129] if, A7o/~ST101<:, 7~VJ-;--
1/3 ✓~P~7Ail\tJLt, J:.~%~/i/li:%W0~&-€, 
/Jtifl~5. -t0M*. J:.i?t0J:5~HDLc&a~~ 
IU-lic iJ>fl'J,Gh6. 
[ 0 1 3 0 ] ~ /;::, A T o/ ~ S T 1 0 2 <:, I-I D L rp 0 

Mm7''c o/ 1 i"'< 1 c t;v0*-liq-€,:b--itl;::J: 0ttfi\'/Jt~ 
h6*o/~VA~K~-T6ktlb08~-€i'/Jti1i~5. 
==.:~. f,ii&-€,/Jt.:0~~;h.,k~Po/1&0~--~ 
H'?d'iJT 6 J: 5 ftMmii'ntiJ,~Jfl ~ ;h.,, * o/ ~VA ~ (;:: 

1:8!!1!-€i'/Jti1ift 5 Q 

[ o 1 3 1 ] ~I=, * o/ ~ V A ~ 0Ii1\'t~ c, ~flL-€i'/Jt't' 
1l'J,G;h.,t;::flLW~~tM~ c i Jtl1;,t;::@ca~cfill! ( v-17 r; ~ 
~m tfitt 5. Tftvt. T.:t=m!¥l Lt;::~ s 1=:if-T 
7 c-1;::rfht, 7''c o/ 1 P'J""-0/'.ii['J$ft .!:''0@2a&o 
reac. 19-~co/10rern'.&019-~co/1000reacffi 
n~vn6. -tL-r, ••i¥-JK~•f*&asm~••• 
0 v-17 r; ~iJ>/:1:ltJ ~h6. 1 0~/i/li:%,J;c l],]~I;::, f,ii{v:ii'/Jtl;:::ts:,1;,-z-, ~1/1-;v 

0~t@Lt.mw•tJ~~filt~aLk~co/10~ 
ifrft 5 = c iJ,~~ 6. 

[ o 1 3 2] ;:$:Af;t,:f¥H;::J: 6 c, f,/iflL-€i'/Jtl;:::ts:,1;,-z-fflJi' 
40 •tJ0~1J/Ji'¼~illfil0fJJ;mt c v' 5 fiJL~iJ, G:li~ft ~ hk 7'' 

[O 125] %1=. *~•mimt=i>v'tfi, ATo/~S 
T5 2~ST7 50~7:1/A7;t-}-:,-':c1:1/, A71/ 
1-V::.,,1-·, 7cJ-;--:,-':c1:1/, /,,{::.,,'f'-1::.,,:t'/;:.J:0 
t, Hw•m0mMM%ffi~~~;h.,k:/&K, ATo/~S 
T 7 6, ST 7 9 <:', ~1/1-Jv~/lt, 7''c o/ 10frji), 
1ift:bh6 0 Tft:bt, /,,{ ::.,,=f'-1 ::,,;7''{&0HW.EiJ> 
~~~tG;h.,k~~~~/1-N~/Jtffifi~:b;h.,6k 
tlb. +t:11ftiJ>"iiJ~ftHW.IUi+t:11ftT6ftc'', ~1/1 
-;HJ f;f,:iJ>cbM¥.lt:li~ft ~htdU:t0i'.ii['J$1;::J: 0t 
tfi\'/Jt~;h.,tv'6. 'Ji~. ffil~ffi30~/i/li:%Ji-C'fi, 50 

co/ 1, ~1/1-1vft .!:''0flli'.Mt-li1=£--:5-v't, !ifil!!l!-ii' 
nt, @2w@2at §iiJ1¥J1=frtt 5 = c tJ,"iiJ~t=tt6. 
[ 0 1 3 3] -ffi 2 0~f;f,:171J-

[g] 1 s 11, m 2 0Af*,g;-1H=i> ft 6 M!!!!ii'nt, ~cfHctill!0 
~-i:ir-T7P-1--r-~<:cb6. 
[ O 1 3 4 ] i T, AT o/ ~ S T 1 1 1 <:, 7 ~ V J-;--

1/' :c1 :1/~ c ~ 7 A il\tJ Lt, J:.~%~M!i%W0f,/i&-€, 
/Jti1i~5. -t0M*, J:.i?t0J:5~HDLc&W~~ 
ti1l'ffl c iJ>1l'J, G;h.,6. 
[ 0 1 3 5 ] ~ (;::, A T o/ ~ S T 1 1 2 <:, I-I D L i A 
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1J l ·c @ca 0) Jlf$ffiJ.t r::.---::> v \ -c 0) 1/ ~ :i v-✓ 3 :,,, :a-
1t ft 5 o "tftb½, HDL ✓ ~:iv-:$':a-Jflv\-C, 77' 
V7-✓ 3 ✓:a-~fi~~0~,~ffl%a (~00 O)~y 
1vffi!.t (ilf$ffiJ.t) i),3Ja VJ, ;:O)Jlf$/mJtf:J:1,/i{JL1l-/it 
(::toft077'V 7-/3 ✓ V-")V/~ :i V-✓ 3 ✓ ZJ~G 

i'~ GtL0.ilf$&J.tJ:. VJ tffi}.t0)1,/j\,\fj"t'iY.l0a -f:- l -C, 
;:O)@ca.il•tmJ.tt:---::>v\-cO)•itfi:a-1,iifJL-ii-/itf: 7 _,, - p· 
1,:, ::'.7 T 00 :. 0) 7 1 - p-1,:, ::'.7 f;t, ffi 2 O)~!ii!i%mf: 
;Jot,\'(f;J:, ~l 10).7-'J-:,7'ST41(:;Joft0ffi20)-'E-

(16) !/'/f-lffl 2 0 0 1 - 1 4 2 9 2 2 
30 

k!li!"i:Jf.0)./:J:'i:a-{' VJ oo:-r J:. '5 f:, ffi 4 O)~!rui%@f::tov\ 
-Ctl, ~160)7-'J-:,7'ST81K:lo00ffi20)-'E-/:i 
-NOOffl%am:Jf.&V7'a:,::'.700ffl%amJf.O)Wm:a-l3} 
J.t{' VJ @T J:. '5 f:, fiftbh00 

/ :i -1vr~i1i%a"i:Jf.& V:i Cl o/ n~i1i%a"i:Jf.O).i'J:j 10 

:a-l3}J.t{' VJ @T J:. '5 t:, ffi 3 O)~!ii!i%mt::tov\-Cf;t, ~ 
150)7-'J-:,7'ST61K:lo00ffi20)-'E-/:i-N00ffl 
%amJf.&V7'a:,::'.700ffl%am:Jf.O)•m:a-J3}J.t{'VJOO: 

[O 141] :;$:A~fJH;::.J:.0~, 77'V7-✓ 3 ✓ V-'"' 

1v/~ :iv-/ 3 ✓r:it""'-c J:. VJ ffiJ.t0)1,iit,\f&@c,'f;!ll/~ 
:iv-✓ 3 ✓KJ:.0~ailf$ffiJ.t&v~•:&::1:0)ffifi 

:a-, 1,ii&-€i-dK:lo007'P:,::70~XtlHJf.ft-CK&~ 
~~0:. u,--r:-~ 00)"0, ffi 2@§ W,l0)1,/i{JL-€i-Ji>tf:J:. 
0-C, ~ttffiJ.ti),~ Gf:rAlLT0o J:.0-C, ri!lW-m:1JO) 
~1JM{'i/IfilO)fJiMO):t71*0)1,iit,\7··a:, ::'.7 0t,JXf:J::ia:, 
)0)8Jf.ft-C:a-fi~'5;:_~ffiAJitK~00 
[ o 1 4 2 l -ffi 4 O)Af,is:fJ1J-

i'J:. '5f:, ffi40)~!ii!i%mf::tov\-Cf;t, ~160)7-'J-:, 
7'ST81K:lo00ffl20)-'E-/:i-N00ffl%a"i:Jf.&V 
7"0 o/ ::7 r~i1i%a"i:Jf.O)•/:l:'i:a-l3}J.t{' VJ 00:-t J:. -5 r;::., ff 
ftbn00 
[O 136] -f:"O)f&, 7-'T:,7'ST 11 3, ST 114 

"t', LEffilO)A~~~~-0)8:@il-Ji>t, ~-~•:a-fi 

~ 2 o r:J:, m 4 O)Af*-l0H::toit08:@-ii-/it, @c.@caO) 
.cj=-)l~:a-~T7P-1--t- ~"t'iY.l00 
[ o 1 4 3] ~ f, ;;z, 'T:, 7' s T 1 3 1 "t', 7 7' V 7-

1/ 3 ✓7' a Y 5 A :a-Ah l-C, L~~~-jf;@O)~&-ii­
d:a-fi~?o -f:-0)~*' L~O)J:.'5~HDL~&-~'.iJ: 
fi!i't-fl U'1\t G n 0 o 

~'Jo ~ [ O 1 4 4 ] ;1k t:, 7- -f c1 7' S T 1 3 2, S T 1 3 3 
"0, L~ffilO)A~~~~-0)8:@~Ji>t, ~-~•:a-fl 
ft') o 

[O 13 7] :;$:A~fJ1H:J:.0~, 77'V7-✓ 3 ✓ V-" 

Jv/ ~:iv-✓ 3 ✓ (:tt.r-::-z- J:. VJ ffi}.t0)1,/j\,\J-ID L 1/ ~ 

:iv-✓ 3 ✓KJ:.0~ailf$&J.tO)ffifi:a-, 1,ii&i!i-dK 
:lo007'P:,::70~XtlHJf.ft-CK&~~~g;:_~~"0 
~00)"0, ffi2@§8-0)1,/i&-€;-~KJ:.0-C, ~ttffiJ.t 
ffi~GK~LT00 J:.0-C, fflW•jJO)~M{'i/IfilO)~ 
~O)~;/J*O)~v\7'a:, ::7 0t,JXf;t7··a:, ::7 O)*Jl.Jf.ft-C :a-
i''fft ') ;:_ ~ i),PJill3f:ft00 
[ o 1 3 s l -ffi 3 O)Af*fJi-
~ l 9 tl, ffi30)A~~K:lo008:@-€i-Ji>t, ~-~-0) 
.cj=-)1~ :a-~T 7 Cl -1--\7- ~ "(:• iY.J 0 0 
[O 13 9] ~f, 7-7'":,7'ST1 21 "0, 77'97-
1/3 ✓7'aY5A:a-A1Jl-C, LE~~-jf;-0)1,/i&-€;­
d:a-fi~?o -f:"O)M*, L~O)J:.'5~HDL~&W~'.iJ: 
-tJfR ~ Zl'1~ GtL00 
[ o 1 4 o ] ?j( t:, ;;z, 'T :, 7° s T 1 2 2 "0, L !c ffi 1 0) 

Af*{J,j ~ ~-O)!iill:@-ii-d:a-i''fft ') o ?j(f;::., AT o/ 7' s T 
123"0, 8:@-i;-/itKJ:.0-C~Gnk*:,~97-~:a-m 

[O 14 5] /'j:(:, AT:,7°ST 134"(', @c!lUcat: 
J:. 0 -z-1~ Gnt;:: v-17? ~ LO)@l!%:a-ffl v\-c, 8:@1/ ~ 
:iv-:$'XtlSPICEL"Z'77'97- ✓ 3 ✓ :a-~fi~ 

~0:.~KJ:.VJ, ~~-✓ ~:iv- ✓ 3 ✓ :a-fi~?o -f 
l -c, ;:O)~@ck!ll! ✓ ~:iv- ✓ 3 ✓ t;::.J:. 0 -c, @caO) ~ 
::'.l;v~t.::'ft"Z'ft<, @ck,'R?&::il:t/JI.IJJET00 -f:-l-C, @ca 
.ilf$&J.t&V@ctlUciW(: J:. 0 v-17 'J HMR~ l '(O)@c 

30 a:&:J:f:---::>\,\'(O)~@ctJHJfR:a-llijJ l, 1,/i{JL-i;-/it(: 71 

- P-1,:, ::'.lT 00 ;:0)7 _,,- P-1,:, ::'.7 f;t, ffi 2 O)~!R!i% 
~j f: :lo\,\ -C /;J:, ~ 1 1 0) 7- T :, 7' S T 4 1 f: :lo ft 0 ffi 2 
O)-'E-/:i-N00ffl%a"i:Jf.&lf7'a:,::'.700ffl%a"i:Jf.O) 
•m:a-l3}/t{' VJ @T J:. '5 f:, ffi 3 O)~!rui%®f::tov\-c 
tl, ~150).7--f:,7'ST61K:lo00ffi20)-'E-/:i­
N00ffl%amJf.&V7'a:,::'.700ffl%iW"i:Jf.0)$/:l:'i:a-{'VJ 
@i'J:.'5t:, ffi40)~/ifli%8t::tov\-Cf;t, ~160).7-'f 
:,7'ST81K:lo00ffi20)-'E-/:i-N00ffl%iWffiJf.& 

\, \ -C f&@ca :a-ff ft 0 k i'&, 7- To/ 7' ST 1 2 4 "0, !iill:@ 
✓ ~:iv-:$'L"Z'77'V7- ✓ 3 ✓ :a-~fi~~0:.~K W 

V:ia:, ::'.7 OOfi%t1ffiJf.O)•/:l:'i:a-l3}J.t{' VJ @T J:. '5 f:, 
fiftbh00 

J:.VJ, {&@ca✓ ~:iv-✓ 3 ✓ :a-i''fft'5o -f:-l-C, ;:O) 
f&@ca ✓~ :i v-/3 ✓ r:J:.0-c, @caO) Hl1VJ&t:::it 
--r:· ft c @ca1:r1: t:---::> v \ -c t nuJ '.iJ: Ht ft 5 0 -f:- L -c , :. 
O)@cailf$&J.t& V@ck!ll!:&::1:f:---::>v \-c O)f&@ca-tJt-fl :a-,'±\ 

[ o 1 4 6 l :,ls:Af*ff1H:J:. 0 ~, f&@ca::,,- ~ :i v-::,,-3 
✓ (:tt-'"' '( J:. VJ ffi}.tO);wj\, \~@ca 1/ ~ :i v- ✓ 3 ✓(: J:. 
Q~·?ff•O)ffifi:a-, iWi&-ii-Ji>tK:lo007'Pc1::70~X 
f;J:*Jl.Jf.ft-C t:&!R ~~ 0:. ~ il,--r:-~ 0 O)"(:-, ffi 2@ i::l 8 

1Jl, 1,/i{JL-€i-Ji>tt:7,,,-F1,:,::'.lT00 ;:0)7_,,-p-1, ~,lO)i'/li{lL-ii-df:J:.0-C, ~ttffiJ.til,~Gf:1i'i"JLT00 J:. 
:,::'.lfi, ffi20)~!rui%@t::tov\-Cfi, ~110)7-'f:,7' 0-C, ri!lJri:1JO)~iJM~;/J*{'i!IfilO)fJiM~;/J*0)1,/iv\7'a 
ST 4 1 t::t-Ht 0ffi 2 O)-'E-:):i-;vF~9{§%.ffiJf.&V'7'' :, ::79j1JXf;t7··a:, ::7 O)*il.Jf.ft-C :a-fift '5 ;:_ ~ i),PJill3(: 
P:,::700ffl%a"i:Jf.O)•/:l:'i:a-l3}}t{'VJ@:TJ:.'5K, ffi3 ~0o 
O)~!R!i%8(:;Jot,\'(f;J:, ~ 150)7,7 :,7'S T 6 1 f:;Jo [ 0 1 4 7] -ffi 5 O)A~fJj-
00ffi20)-'E-/:i-N00ffl%am:Jf.&V7'a:,::'.700ffl% 50 ~2ltl, ffi50)A~~K:lo008:@-€i-Ji>t, ~-~-0) 
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-¥J1llH::-;if-;i"7 o -'f-t- H.''cY.)00 
[0148] ii\ ATo/7ST141-Z:', 77°VIJ"-
1/3 ✓7P//'7Ai}.hLt, L~%~a%@~~&k 
dtrr~?o t~M*. L~~15~HDLc&■~~ 
f~\'¥~ c i6qij G tL 00 
[0149] ?jzf;::_, ATo/7ST142-Z:'. ffi2~A{;1s: 

-!JiJ c [A)•f:::., HD Lt Ah Lt, @2-~ilf$tmJ.tf:::."::lv' 
t~1/~~v-1/a ✓iIT~?oT~b~. HDL1/~ 
~ v-:7ifflt,,·(. 77°V Jr-1/a ✓ t~:/'f~-itt, % 
f~%- (@2.) ~ H,l;vtmJt (~f$tmJt) i3lt10, ,::.~ 
@2t;li!ilf$tmJtf;::OO-t 0't,H~t, Ltc.ffi 2 ~A{;1s:fJ1HUav' 
tJmlJJ3 Lk%~a%filH:::.tait 0~{llkd~AT o/7°f:::. 7 
1-F1,o/JT00 
[0150] ?jzf;::_, AT:J7ST143-Z:'. Ltc.ffil~ 

J'l:.{;$:fJtlc[A)•~tffil:®kdHfft?o ?jzf;::_, ATo/7ST 
144t,a:®kd~l0t~Gnk*:1~VA~iffl 
v't-/&@2;f;Ji!Hfft0t:=1&, ATo/7ST 1 4 5-Z:\ Ltc. 
ffi3~A{;$:~c[A)•~. -~1/~~v-:7Lt77°Vlr 
-1/a ✓ t~rr~-1t0::..c~l~, -1&re•1/~~v-1/ 

(17) 4'/rr,ll 2 0 0 1 - 1 4 2 9 2 2 
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@2t:Jiblf$tmJ.tf:::.OOi" 0tlt~t, Lilc.ffi 2 ~Af;1s:-!JiH:::.i>v' 
tJmlJJ3 Lt::%~a%Jl,\HUaft 0~{llkd"P~AT:; :ff;::_ 
7 1 - Fi":; J T 00 
[ 0 1 5 6] ?Jzf;::_, AT o/ 7 ST 1 5 3, ST 1 5 4 

t, L~ffi1~A{;1s:~c[A)•~-~kd, re•~•trr 
ft ?o &(f;::_, AT :;7S T 1 5 5-r', @2.@2.f:::.10t 
1ij GtLt:: v17 '7 ~ LO)@J\t%i ffl v't. !Jili:@:,,, ~ ~ v­
:7 X~ SPICE L-r'77° V Jr-:,,, a ✓t~rr ~-1t0::.. 
U:::.1 ~, ~@c·1/~ ~ v-:,,,a ✓ Hfft ?o t Lt, 

10 ,::.~~@2t;Ji!:,,,~~v-;;,,a ✓ f:::.10t, @2•~~'.7"/H& 

~~-r~<. re•~•t~~T00 ~Lt, re•m•tm 
1t&a@2•@2•1:::.10 v17'7 Htt~c Lt~@ct;li!~-1: 
f:::."::lv't~~@2t;li!·~tWti'Hh L, ~{llkdf:::. 71- Fi, 
:1Ji"00 ,::.~71- Fi,:;Jii, Ltc.ffi4~Jl:.{;1s:fJ1Jc 
[A)•f:::.1fftbtL00 
[O 15 7] :;js:Jl:.{;js:{Jtlf:::.l0c, if, :,,,~~v-:,,,a 
✓ llifr~1i6,Wl!'.:ti¥-Jm <, ,'±JhtU~~~J.t~{JJ;H--ID L:,,, ~ 
~ v-:,,,a ✓ ~t±:lht~{llkdf:::.7 1- F1'o/ Ji"0,::. 
ct. ~&kd~ta~0:too/JOOffl%••~ffiffi1~ 

a ✓ trrft?a tLt, ,::.~{&@2·:,,,~~v-:,,,a ✓ f;::_ 20 r.&l{OO:Xl~t,J,~<ft015f:::.:1o:;J:5itM~Jti6,~ 
l0t, 1ijGtLt::@2.ilf$ffiJ.t&a@2t;li!~iU:::."::lv't~ 10GtL00 ?Jzf;::_, :,,,~ ~ v-:,,,a ✓ llifF~1i6,tt~l¥-J:ffi:<:,,, 

-/&@2.til't-att±:lh L, ~{llkdf:::. 7 1 - Fi,:; J T 00 ~ ~ v-:,,, a ✓~Jtj,~t,,~@2.1/ ~ ~ v-1/ a ✓ ~t±:l 

,::. ~7 1 - Fi,:; J ii, Ltc.ffi 3 ~Jl:.{;js:-!JiJ c [A)•f:::.1fft h t~{llkdf:::. 7 1 - J-;'1,:; J T 0,::. c -r', ~{llkdf:::. 
vn00 tait 0 :1 o :1 J r~ifrt%tfil.m~i6,m 2 ~r.&Jfw. z 1 ~ t,J, ~ 
[O 151] :;js:Jl:.{;js:{Jijf;::l0c, if, 1/~~v-:,,,a 
✓llifr~ii6,tt~i¥-Jm <' ,'J:\htM~~ttrJt~{!J;H-ID L 1/ ~ 
~ v-1/ a ✓~t±:lh t~{llkdf:::. 7 1 - Fi, o/ J T 0,::. 
c -r, ~{JLkdf:::.tait 0 7"o:; J r~11t%•.m~i6,ffi 1 ~ 
l~Htx 1 ~ t!J, ~<ft 0 l 5 f:::.:1 o :; J 5ilM:HrJti6,~ 

< ft 01 5 f;::_ ·:f o o/ J :5t;!f1J~~Jti6, ~ G f:::.~10 GtL00 
[ o 1 5 s l t Lt, ,::. ~ 1 5 ft 2 fUJi~ 7 1 - Fi,:; 

JmWt~&kd~~mi"0::..c~l~.~~~-¥~~ 
@J~i{JJ;~T 0,::. c j,-e~ 00 
[ o 1 5 9 l -~ 7 ~J'l.i;Js:ff1J-

10GtL00 &-:f:::., 1/~~v-:,,,a ✓ a;\,r~ii6,i=pf£Jt-r:,,,~ 30 ~23/'i, ffi7~JJ:.{;j\:ff1H:::.tait0~ffil:@kd, @2■@2•~ 

~ v-:,,, 3 ✓~Jtj,i=pf.¥.Jt~-/&@2.1/ ~ ~ v-1/ 3 ✓~ -¥Jl[iali;if-;T7 p-'f-t- ~ "(:'cY)Qo 
t±:lhi~{llkdf:::.7 1- Fi,:; Ji" 0,::. c -r', ~{llkd [ o 1 6 o l ii\ AT o/7S T 1 6 1 -r', 7::1 V Jr-
~ta~0:1o:; J 00ffl%•m~ffiffi 2 ~~MY1 ~ t!J, 1/3 ✓:toY7AtJ.hLt. Lllc.%~a%m~~&k 
~<ft015f:::.:1o:;J:5tt1J~f/fJ.ti6,~Gf:::.~10GtL di:/fft5o t~M*, L~~15ftHDLc{j'[-~~ 
00 tU~ c i6'1~ GtL00 
[O 15 2] tLt, ::..~15ft2fUl~71-~--1,7 [O 161] {jzf;::, AT:J7ST162-c''. ffil~Jl:.{;js: 

J·~t~t~{JLkdf:::.:¥1Jffli"0::..U:::.l~. ~it~-¥£~ 0'tlc[A)•~•:@kdtrrft5o &-:f:::., AT:J7ST16 
@J~i{.JJ;~i" 0:. c j,-r~ 00 3 -r', !ffil:®kdf:::. l 0 t1ijGtLt::*:; ~VA ~ i fflv't 
[0153] -ffi6~A{;1s:~- -1&re•trr~0k •. AT:J7ST164-r',L~ffi3 

~22/'i, ffi6~Jl:.1*0'tlf:::.taft0!ffil:@kd, @2.@2-~ 40 ~A{;1s:0'tlc[µ).f;::_, !ililfll.1/~~v-:7L-r'77°VJr- ✓ 

-¥Jl[iali;ir;T7 P -'f-t- ~ "(:'cY) 00 a ✓ i~IT ~-it 0,::. c f:::.1 ~, -/&@2.:,,, ~ ~ v-:,,, a ✓ 
[0154] if, AT:J7ST151-r', 7:fVJr- Hfft?o tLt, :.~-/&@2•✓ ~~v-:,,,a ✓ f:::.10 

1/ a ✓:to 1/'7 AtJ.h Lt. Lllc.%~a%f!E<~~1JLk t, 1\al,Gnt::@2•••~~1t&a@2•~•t:::."::lv't~-1&@2 
difift5o t~M*, L~~15ftHDLc{j'[fl~~ •t~t~Hl:JhL, ~{llkdf:::.71-F1,o/JT00 ,::.~ 
tU~ c i6'1ij GtL00 7 1 - Fi,:; :7 f'i, Ltc.ffi 3 ~A{;1s:-/JiJ c [A).f;::_:ff ftbtL 
[0155] &(f;::, ATo/7ST152t', ffi2~Jl:.{;js: 0 0 

{Jtlc[A).f;::_, HDLi}.hLt, @2-~ilf$tmJtf;::"::lv' [O 16 2] &(f;::_, AT:J7ST16 5-c''. Lilc.ffil~ 
t~✓~ ~ v-✓ a ✓ Hfft ?a i"ftb~, HD L':/~ Jl:.{;js:{Jtlc [A)-~@2■@2t;Ji!Hfft ?a ?jzf;::_, AT :;7S T 
~ v-:7 i Jlh't, 77° V Jr-:,,, a ✓t~1f ~-1tt, % 1 6 6 -r:-, @2.@2.f:::.10 t1ij GtLt:: v17 '7 ~ L~@J 
ft%• (@2t;li!) ~~1/';vtm/t (ilf$tmJt) i3lt10, ,::.~ 50 lt%i!tlv't, !ilil:® ✓ ~~v-::$7X/'iSPICELc'77 
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9 ,:T-1/ 3 ✓~~fl ~-tt 6::. .!:: r= J:: i'J, ~@ci'@v::: .:iv 
-v3:.,,~fift5o -tL·c ;:.O)~@ci'@v=::.:iv-v3 
✓ r= J:: 0 --c, @ci'@O) ~ ::'.l1vRtc1t--r·ft <, @ci'@~:l:t /Jl! 

~T6o -tL--C,~-~8ffiN&O~-~-KJ::6v1 
7 r'J H#ft.!:: L --CO)@c•~•r=-".:lv'--CO)~@c•Mt~Hl:l 
1J L, ~flLil:'JJx:f;: 7 1 - Fi, o1 ::7 T 60 ::. 0)7 1 - Fi, 

o1::7~, LEffi40)A{;Ji:~.!::~•Krr~bh6o 
[ o 1 6 3 l ;$:Ai*fJuf:J:: 6 .!:: , ii\ v::: .:i v-/3 

✓~Mffi~ffiN"flli1JM¥!iO)MNt~ffiJ.tO)f&~•1/::: 
.:i v-v 3 1/0)llifJ ~~flLil:'JJx:f;: 7 1 - Fi, o1 ::7 T 6::. 

.!::--z-, ~&il:'mK~06:too1::1oom%•m~ffiffi10) 
~fiY J:: i'J t1J, ~ < ft 6 J:: 5 f;: 7''0 o/ ::7 0-t1JO)MJ.til>~ 

~Gh6o &K, v=::.:1.v-v31/~Mffi1t•~*<v 
::: .:i v-v3 ✓MJ.til,~t,,~@c•1/::: .:i v-v31/0)1'±:\ 

tJ~~flLil:'JJx:f;: 71- P- 1 , o1 ::7T6::. .!:: "f, ~fllil:'mf: 
~It 6 :io o/ ::7F~9ft%•_i:~;i),ffi 2 O)~fi.Z J:: i'J t+ ~ 

<~6J::5K70oJ::7:55-~0)MNffi~GK~~Gh6o 
[0164]-tL--C, ;:.O)J::5ft21lJJi:0)71-F1,o1 

::7Mft~~~il:'mK~ffiT6::..!::KJ::i'J,fiHO)~mi'J 

(18) W'r-00 2 o o 1 - 1 4 2 9 2 2 
34 

9".T-v31/~~fi~-tt6:=..!::KJ::i'J, ~~i'@v=::.:iv 
-v31/~1'fft5o -tL--C, ;:.O)~@ctfv=::.:iv-v3 
✓ f;: J:: 0 "(, i!lc.O) Hl1vRt:Jt--r· ft<_ @ci'@~:I: b /Jllj. 

~T 60 -t L --c, @c•il8ffi!.t&Oi!lca@c•r= J:: 6 v1 
7 r'J Hlt~ .!:: L --c O)i!lcnilJ!$:l:f:-".:lv, --c O)~@c•-tw¥1i ~ t:l:l 
1J L, i'i/iflLil:'JJx:f;: 71- p-1,o1 ::7T6o ;:_0)71- Fi, 

o1::7~, LEffi40)A~~.!::~-Kfi~bh6o 
[ o 1 7 o J ;$:Ai*fJuf:J:: 6 .!:: , L~O)HD L v=:: .:iv 

-v31/H'fft5:=..!::f:J::6~J.J*f:;/JD:t--C, if, v=:: 
10 .1 v-v3 ✓~r~9;i),~llilN"f1'±:11J·~M~O)MJ.tt~f¥.Jl'O) 

f&i!lc•v::: .:i v-1/ 3 1/0)1':MtJ ~~fllil:'mf: 7 1 - p-1, 

o1::7T6::..!::--z-, ~&'iS'~K~06:too1::1Mm%•m 
~;i),ffi 2 O)~fiY J:: i'J t1J, ~<ft 6 J:: 5 f;: 7··0 o/ ::7 :5tf1j 

O)MJ.tilt~~Gh6o ~ Gf:, v=:: .:i v-/3 :.,,~r~9il> 

ttt;ta~*< 1/::: .:i v-v3 ✓MJ.til,~v'~@ctfv::: .:iv 
-✓ 31/0)1'±:\tJ~~{lLil:',Bx;f:71- Fl'oJ::7T6::..!:: 
--z-, ~1llil:'~r=~1t 67··0o11 r~ift%•m~il,ffi s O)~ 
fi.Z J:: i'J t1J,~ < ft6 J:: 5 f:70 o/ ::7:5tf1JO)MJl'il,~ G 

f;:~~Gh6o 

@R~fil-T6::..!::ffi"f~6o ~ [ 0 1 7 1 ] -t L --C, ;:_ 0) J:: 5 ft 3 n]j;ijjO) 7 1 - Fl\ o/ 

::1-tU~~~flLil:'JJx:f;:flJfflT6::. .!:: f;:J:: i'J, ~HO)~gf i'J 
@Rtfll:•T 6::. .!:: ;i),--z-~ 60 

[0165] -ffi80)A{;Ji:ff1J-

~24~, ffi80)A{;Ji:~K~06M@il:'m, ~-~·O) 
~g~~T70-~~-~"f~60 
[0166] ii\ 7-'ro17ST171"f, 77°9".T­

V31/7of5A~A1JL--C, L~*~•mmO)~&il:' 

JJx:~fi~5o -{-0)~*• L~O)J::5~HDL.!::&a~~ 
Ilt~ .!:: ilq~ Gh6o 
[O 16 7] &f:, 7-To17ST17 2--Z-, ffi20)A{;ji: 

{J1j,!::~•r=, HDL~AfJL--C,@c·O)~-ffiJ.tf;:-".:l\,' 
--CO)v=::.:iv-1/31/~fi~5o T~bt, HDLv::: 
.:i v-J~fflv'--C, 77"9 7-v31/~~fi~-tt--c, % 

ft%• (@c•) 0) ~ f;vffiJ.t (~8ffi!.t) ~*~· ::_O) 
i!lc·~-ffiJ.tf;:i;.!JT 6t~f~~' Licffi 2 O)Af;t;:{J1jf;:~\,\ 
--cm~L~'i§-~-%~K~06~&il:'JJx:0)7-'fo17°K7 
1-F1'o1::7T6o 
[ o 1 6 s 1 &r=. 7- T o1 :1 s T 1 1 s --r-. m 1 O)Aft 

~.!::~-O)M:@il:'JJx:~fi~5o &K, 7-'ro17ST17 
4 --r-. M@il:'mf: J:: 0 --C1~ Ght;::;t, o1 ~ 9 7- ~ Hflv'--C 
f&~-~fi~0~ffl. 7-To17ST175"f, L~ffi3 

[ o 1 1 21 (ffi 6 O)~•mm) *~!ifli%W-t=~0--c 
Ii, Licffi 1 ~m 4 O)~•m~,=~~ Gh ff:, i$fllil:'~ 
-~.1n=iim L 567··0o11 O)'.i.m (0-t,1xri*JJ.~:s'r--c) 

1J1t.5\', :io o1::70)~5ft1J1Jrt.f:-".:lv'--Cm~T60 tdc 
L, *~1ifli%F]O)jjft,f;J:, Licffi 1 ~m 4 O)~-%F]f;: 
~0670oJ::70)'.i.~ (0-~X~M~:s'r--C)~ ~90) 
7-'ro17ST15&0ST22, ~110)7-'fo17ST 

30 4 2 , ~ 1 5 0) 7- T o/ 7 S T 6 2 & 0~ 1 6 0) 7- T o/ 7 
ST 8 2 O)~j531J f;: J:: 6 7 1- Fl\ o/ ::7 (ffi 5 0)~1ifli%W­
f;:~1t 6 HD L'.i.,Bx;:/&O)v::: .1 v-✓ 3 ✓ [:J::6-tU~O) 

7 1- p-1, o/ ::7 ~§titt;:: .!:: ~ ~~U) ~§tlt--C:io o/ ::7 

~~0-t1JT 6 .!:: ~ O)~J::TIMt.f: tiifflT 6::. .!:: ilt--z-~ 

60 
[0173] -70oJ::7:55-~&0~0-~-

~25 (a), (b) (i, ~flLil:'~fUov'--Cfi·ftbh6 

;$:~1ifli%W,O):ioo1::70)0-~. ~:55-~0)~~~T~"f~ 

60 
O)A{;ji:~,!::~-K,M:@v=::.:iv-?"L--Z-779".T- ✓ ~ 

3:.,,~~fi~-tt-6::..!::KJ::i'J,1&~•1/=::.:iv-1/3 ✓ 

[O 17 4] ~gf;:~T70-f;:~\,'--C, ATo/7ST 

1 2--r·, tl1ff-i,!0)71-F1'o1::7il>itc'J-1J~h--Cv'ftv' 
J'if.JJO)~:@f:~v'--Cfi, T--z'•f:m~ Lt;::J:: 5 f;:, 77"9 

,:T- ✓ 31/70f5A0)~~1~7-~0)*~• -~O) 
~;tJr~rrft 0 t;::~*r:£---5\, ,--c~1ijg~r=tl!J;KO)~ 6 ~:@ 
~1-".:l0)7'7-::7t:T6ffi10)CDFG (7'7-::71/57) 

~'.i.JJx:T6o ;:.O)J7-::7~1-".:l~L0)~77'7-::7KJ::i'J 
ffif}JX;~ h --Cv'6o ;:_ 0)~7·· 7' 7- ::7 (;):, 'E 1/ .:i-Jv'.i.,Bx;~ 

fift5ffi2, ms, if,40)~Jim%fi)?,f;:~\,'--Cf;J:, t1/.:i 
-1vf:1§3T6 tO)"f~6o fJ1J:tfi, ~ 2 5 (a) t=~ 

~:{'fft5o -tL--C, ;:.O)f&@c.v=:: .:i v-v31/f:J::0 

--c, 1~ G h t;::@c•~•!Jjj./t& O@c•?g:1:t=-".:l v ,--c O)f&i!lc 
t!JlM¥~~t:l:JfJ L, ~1lLIS'JJx:f;: 7 1- Fl\ o/ ::7T6o ;:_O) 
7 1- F1 , o/ ::7 f;J:, Licffi 3 O)A{;Ji:#"u .!:: ~-f;:fiftbh 

60 
[ o 1 6 g 1 &r=. ;,, 'f o17' s T 1 7 6 --r-_ Ltcffi 1 0) 

Ai*~.!::~-O)~-~-~fi~5o &K, 7-T~7ST 
177--Z-, ~-~-KJ::0--C~Gh~v17r'J~LO)@ 
ru\~fflv'--C, !i/il:@v=::.:iv-J}lf;J:SP I CEL--Z-77° 50 TJ::5f:, TaskBP'Jf:, Sub-TaskBO, Sub-TaskBl, Sub-
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TaskB2nl~;l:h--Cv'o cT6o TaskA, Task CF'.:. t-it:1 
?7;:,.:7;ry,~;J::h--Cv'0nl, ~25 (a), (b) (;:Jj:{­

tli:JO)~ff,nli'il%~htv,0 0 ~2 5 (a), (b) (;:: 

ff-T7-:7 (~~) ~7-1am~-~T00 ;l:k, ?' 
;:,_:7~77~0)%?'.A::7'~100)HW7Po/:J~M~ 

L, ibo :io,;; :7 n,G531J0)70,;; :7 (Z::cl~o 7-:7 /'i:io 

o/:JOO~a~M~T0 0 7797-1/3 ✓0)7P~7A 

(19) !r/f002001-142922 

36 
L--Cf'i, TaskAn,G:k~O)@c:9/J'f-?' (~:7 ~;v'f­
?') nliliiJts:~tl, Sub-TaskBO"tf'iTaskAn<GJts:Ght< 

6 @c:91JT"-?' fz:M L --C ~J]l_ ~1T ft. v ', :li~i¥Jft.fit * c L 
--C 100)fj~Sub-TaskBHZ:/ll'tT J:: 5 ft.~~~1-rft. 5 Wil' 

n, ib 0 0 :. 0) J:: 5 ft. iflf-n,% 1;:,. :7 r~, r:. ib 0 Wil'tz: 11, 
TaskB fkjO)Sub-TaskBO~TaskA0)7''o,;; :7 fklf;::81!l!J~it 

0::.c(z:J:: VJ, TaskA0)7''0 -;;:7 UaskB0):1o -;;:7 c 

O)r~ir:.~,1 o'f-1,iJts:-li, ibo Ht@2a•8■N~1.rr: 

•-t 6::. c n,-z:~ 00 0;J:: VJ, J!iica£0)£t,,7''0,;; :7 r~i 

0)/ "!.. :i v-1/ 3 ✓t'Ul\!,n, G1~ Gho ~fi:1o 771 ;v 
~~D ~ v-;:,. ft. c'O)fffW0)71-,F1~ o/ ::7' (Z:J:: VJ, ?' 

;:,.:7000)7-1afflt(:1ov:700~aO)Jl8MN) ~ 
:J1t,i:T 6:. c n,-r:,~ 00 

[ o 1 7 5 l At$:1¥Jft.f~J'"Z''v' 5 c, ~ 9 O);,_ T,;; :1 s T 
1 2 'T:7 1- Fi~,;; :7 ·~f~n,ft.Hi:/<JJ0):1'o,;; :7 :5tt1J 

Ii, 1:m ~ ntc ?' ;,_ :7 :7'' 7 7 (z:;l;!;"'.5t, ,--cq-rft. 5 o :. 0) c 

~, 7-:7~M~To~a£~, ~a•8■N~;J::~b 
n'0 --Cv ,ft. v ,O)"f:, :/<JJWlfl c Lt ib off~ .g-,:z. 00 :. 0) 

:/<JJ'-llfilnt, -ff;f;::.g-,:z. --ct J::v, L, -t-r:,r:.fl:o/c1¥J1:.@2rn'. 

Lkv'?' ;:,.:7 n,#JJll,lj L tv,0Wil'lz:f'i, {-0)?';:,. :7 n,fJ 

:o/c1¥Jtz:@crn'.~n0 J:: 5 f;::.g-,:z.00 

10 @2a1:.~,10·f-?'~itsj;Xf'ii!iick;llli18M~~f1J;•-t 6 

:.c-r:, 1/.ATAO)fflftMh~~filO)~-f~o:.cffi 

-r:~00 

[O 17 6] {-0):/&, f~J_:z_/-j~gO);:,_'J",;;:1STl 5;ry, 20 

G 0)7 1 - Fi~,;; :7 ~§i:116 Wil'fz:f'i, 7:10 7-1/ 3 
✓ V~N1/"!..:iv-1/3 ✓~J::0--c1;:,.:7000)7-1a 

ma (:1ov:700~a0)•8■~) ffiibofflNA~i¥J~ 
'f!J 0 0) -r:, :. n Hf:J v, --c 7'' o o/ :7 0)¥J=5J'-t1J H-r ft. 5 ::. c 

f;:: ft. 6 o tc c _:z_ Ii, ~ 9 0) ;:,. T ,;; :1 S T 2 2 , ~ 1 1 0) 

;:,. T ,;; :1 S T 4 2 , ~ 1 5 0);:,. T ,;; 7° S T 6 2 & -U~ 1 

60);:,.'J"-;;:tsTs 2n,G0)71-F1~,;;:70)!\tiH:.f'i, 

7Po/::7'FdJO)~§:!lli (~25 (a) /Z:ff-T7-:70)£~) 

n,bn,0--cv,0 0)-r:, @ca£ c@cail8■& c ~~11: L 

tWWlfffz:M-t01:lfftf1~1tft.t,,, 7-:71:.M~To 30 

@ca£ c , @2a•8•~ ~ m v, --c imtrHw: ~ :i;eJfr-t 0 0 ::. 
n~J::VJ, %1;:,.:70)~••~~00%1;:,.:7000)7-

:7 (:1ov:700~a) ~M~To~a£, ~ail8M& 
;ry,;jt;J:: 6 O)"f:, /XO)~f¥."tl'i, ::_O)fjll:fZ:£"'.5t,,"(7''0-;; 

:70)¥J=:5t~ (X~~il') ~fi~5::.cffi"t~6o ;J::k, 

~~~ ffi50)~-%8K~06HDLV"!..::iv-V3 
✓-0)7 1- Fi~,;; :7 ~§i:fHd&/z:, ~ G /;::;:,. T,;; :1 s 

T 2 2 ft. c'';ry, G 0)7 1 - Fi~,;; :7 ~§i:11--C :1'o ,;; :7 :iit:5t 

~~fi~5Wil'~~, :1ov:700~a0)•8■NffiJ::VJ 

:iE-l/ilz:bn,0--Cv'00 ~ GI:., fJ1J~fi, ffi 5 0)~*%8 40 

~~06~~aV"!..:iV-1/3 ✓x~~~av"!..:iv-

[ o 1 7 s l -:i:lfftf-taf:ij­

Q) i!iick;lll£ 

~ 2 6 (a) , ( b) f'i, f o o/ :7 F~9ft%a:i:JfO)tt,. 

:1Jr:t~ff--t~-r:ib00 :li:/<JJO)~:@f;::~t,,t, ~ 2 6 
(a) (Z:ff-TJ::51:., TaskM, N, 0, L, Knl:5tj1J~ 

n tc t 0) c T 6 o :. 0) c ~ , % :1' o ,;; :7 r~i 0) 7 - :7 ( :1· 

Po/:JOO~a) KMT0~a£0)f)]Wj.Liffi~~~tl, 

--Cv'Oo {JlJ,:z.fi, TaskM-NF~9@caO)@ca£0):/<JJWJf[!li:L 
i-mn c, TaskN - 0 F~9i!iickfi!O)J!iica~O)f}J:)t1jf[!ll: Li-no c, 
TaskM- L F~9i!iick;lllO)J!iji:t;.~~O)f)Jjj}jfi!): Li-ml c, Task L -

K r~i@caO)@ca£0):/<JJWHW: Li- lk c n,ii~ ~ ti, --C v, 6 t 
0) c T 6 o :. 0) c ~, 7 1 - F 1~,;; :7 tU-R c Lt, ~i!iic 

a£, ~~a£, &•rnffl~~ffi.g-,:z.Gnoc, ~26 
(b) Kff-TJ::5~, %:1o,;;:7000)~a£, &rn'.Mffl 

O)fi~:iEJMftLtd~$a (amn, ano, aml, alk) ~ 

:/<JJWlfi Li f;::JiH16 :. c f;:: J:: VJ , $!rte ft. :1' o ,;; :7 r~9@ca 

·~W (~2 6 (b) fz:ff--tfi!l:) ~1:i5x:T6o X~ "Neil 
H.E. Weste,Kamran Eshraghian,Principles of CMOS VL 

SI Design, A System Perspective, Second Edition AD 

DSION-WESLEY PUBLISHING COMPANY" 0) "4.3 Capacita 

nee Estimation" IZ:ibo J:: 5 /;::, J!iica~filfii!iick;lll£tz:t~ 

~T0M•-r:ib00)"t, ~a~fil~~~T0k~~~~ 

a£t~,~~mv,0:.cn1~~JJ-r:ib00 tt6Jv, .g-~G 

ntc 7 1 - Fi~,;; :7 tffW'"Z'':/<JJJtrHi Li ~•~~,:z. 6::. c 

-r:, ffik~:1o,;;:700~aMW~1:m-to:.ct~ffi-r: 

iboo !riff;::, ~i!iica£n,71- Fi~o/:7 ~hoWil'-1:. 

~, ~-O)•~~ffi-t0:1Jffim~M&ffi~LT00 -tL 
--C, 7''0 v:7F~9i!iick;lll£LU'f$~h6L~ltfi!1f.Lmax (~ 

fi) c~t~~To:.ctz:J::VJ, fJUfi, ~l 10).ATo/ 
1/3 ✓:/&0)71-F1~,;;:7~§i:11td&I:., ~G/;::;:,.7,;; :1ST4 2, ~l 50);:,.'J"o/7ST6 2&-U~l 60);:,. 

7°ST2 2ft.c'';ry,G0)71-F1~,;;:7~~11--C7''o,;;:7 'J"-;;:1ST8 20)J::jft.t/J531JH-rft.5:.cnl-z:~6o 0 

0)¥J=:5tt1l~1tft.5Wii'fz:f'i, i!iicail8M&, J!iica£&-U ;J::VJ, L~Lmax "tib0Wii'lz:f'ii'XO);:,_'J"o/:11:.iilf, 
i!iica$i:nlbn,0--Cv'00)"f:, ::.nG-t.r--::--c~~fi!Ltc L>Lmax O)Wii'fZ:f'i, L~Lmax tz:ft.oJ::51:., :to 

mlfft0ffi~fflc~6o ,;;:70)¥J=Mlfft--CX~7P,;;:70):jlt:5t~~D~?:.cffi 
[ O 1 7 7] fJUti, ~ 2 5 (a) f;::~t,,t, TaskAn, -r:~ 0 0 

GTaskB.,..__0)7-:70)j18M~ib0Hi7''-1ifiJts:i!:n> [O 1 7 9] (2) i!iica~8M& 
:k ~ < , -:1J, Sub-TaskBQ;ry, GSub-TaskBl .,..__0)7-?7 ifi ffi 1 O)~Jif!i%~Ji/;::;Jat,, •tfi, :/i:/<)JO) 7'· o o/ :7 :5tf1J (1: 

Jts:i:n11' ft.v ,::_ c nl#JJll,lj Lk c T 00 :. 0) J:: 5 ft.Wii' c 50 m) /;::;tat, ,--c li-,:z. Gntc% 7'· o ,;; :JF~90) 7-:7 tz:M-t 6 
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37 
:i o v :7 r~9ft%•f~'¥H::M l --c 7 1 - Fi->: v :7 ~ ntc 
7''0 v :7 r~i1t%•tl!rt-rn::@2m!lli181Mt~:a:-IEmH~ L-tdt.$ 
/3 ( /3 mn, /3 no, /3 ml, /3 lk) :a:-JiHHl::. c'.'. f::: J: VJ, %1' 
tc ft. 7'' o v :7 r~i@cmllli18ffi!.ttMfi s ( s mn, s no, s m 
1, Slk) :a:-1:JftT6o ::.nf:::J:VJ, 'i§-7"P::,,:7F~9@2. 
fU,Ht 6 rr'Hlf~jJ O):j!U;~fi:a:-uil:'.llT 6::. <'.'. ;i),P)"1ijgf:::ft. 
0o 
[ 0 1 8 0] "Principles of CMOS VLSI Design, A Sy 

(20) 4'/f-ml 2 0 0 1 - 1 4 2 9 2 2 
38 

;i), ;b;i),6 o tc t-c.' l, @cffv~?G'.iif:l:@cm!ilfi:;i)' G ili:{f.ti¥J f:::'.ll l±l 
Tg::_('.'.;i)>t~6o 

stem Perspective, Second Edition" 0) "4. 7 Power Di 
ssipation " f::: tc~ ~ t1 --ct,' 6 J: 5 f:::, @]]/%0):;t'-1-t ~ 10 

v:7fflWttJ~re•O)•••J.t~1t~--t0oont060 

[01851 *k. •wO)fov:7Mrem!ll?&iiMffl~M 
l t, IEm,{r; ltdt$ y tf:l:ft. < @cm!il?&'.iltO) t O):a:,lli 

~6::.<'.'.~. ✓~~~-✓ a/~tfflGnkJ:VJIE·~ 

rem!ll?&iit-~&k6::.<'.'.tPJ""/jjgt06. tlt, 'i§-7" 
o v:7F~9@2kili!f::::!o/t6rl'ljt'ltJO)it:ru O: P) <'.'.!'F?G'.~ 
t16L~MPmx c'.'.:a:-lt~i"6::.c'.'.~J:VJ, ~90)AT 
::,,7ST22, ~llO)ATo/7ST42, ~150)A 
To/7ST62,&tJ~l60)ATo/7ST820)J:j~ 
~m:a:-fi~5::.c'.'.ffit~6o T~bi::>, 'i§-7"P::,,:7Mre 
m!llO)ffljltttJO)itfu O: P) ;i),H_&fj Pmax ~Mkft.v' 

Wii' (EP~Pmx) ~~~O)ATo/7~~~. 'i§-fo 
v:7Mrem!llO)ffl.tfJO)M~ (EP) ffiL~MPmx:a:­

Mk6.ii' O: P > Pmax ) f:::f:J:fo v :7 0)~53';!1JX/:l: 
~*Jl.~ftt ~fift. j ::_ c'.'. Z)>-C:'~ 0 0 

---::i*VJ. @cmlilO)J18$a, @cm!ll?G'.iiC, 'lilt{JLV, ,Jl!iJ 
¥&'. f f::::tHt 6'i§-@cmlilO)Y/'ljt'ltJ P /:l:, Tlc:it 

2 

P=a·C·V ·f 
t* ~ ;(1g0 \_,f;:_;i){ 0 "(, WJl''ltJ :a:-:t)j]/#IJT 0 f;:_d)f;:: 
~. ::_O)ffik~re-•8MJ.tM5:a:-~ffl--t6::.c'.'.~1'f~ 
t06::. ('.'. ;i),t,;i),60 

[0181] *k. •WO)fovJMremll!M5 (~mill■ 

8ffi!.t) f:::M L- --r. IEt:JHr; L-tdt,$ /3 -C'/:l:ft. < •8MJ.t 
tO)tO):a:,lli~6::.<'.'.~. 1/~~~- ✓ a ✓~tfflGn 

kJ:VJIE-~il8ffiJ.tt•~-k6::.<'.'.tPJ"1rtlt060 
tL-t, 'i§-7"ov:7Mrem!ll~:to~6fflWttJO)M~ (E 
P) U'f ?ff~ t16 H.&fi P max c'.'. :a:- tt~T 6 ::. c'.'. f::: J: 
VJ, ~90)AT::,,7ST150)J:j~~m:a:-fi~5::.c'.'. 
;i),t~ 60 i"ft.b'l::>, 'i§-:io v :7 r~9@cm!llO)r/'ljt'ltJO)it 
fu (E P) ;i),_U.&fl Pmax :a:-Mkft.v'Wii' (E P ~ Pma 
x) ~~~O)ATo/7~~~.'i§-:t'P::,,:7Mrem!llO)fflW 
tfJO)M~ (EP) ffiL~MPmx:a:-Mk6Wii' (EP 
>Pmx) ~~fo::,,:70)~5i~X~~-~ftt:a:-fi~ 
j ::_ c'.'. ;i)>t~ 0o 
[ 0 1 8 2 ] t-:... tt l, ~ 9 0) A T o/ 7 S T 2 2 , ~ 1 1 

O)AT ::,,7S T 4 2, ~ 1 5 O)AT ::,,7S T 6 2,&tJ~ 
160)ATo/7ST82f::::!ov'tt, @cmlllJ18ffiJ.tO)~ 
~~•L-kfov1oom%••~0)PJ"E~Wr:a:-fi~5=­
c'.'.Z)'PJ""/jjgt060 *f-=-. m10)~Ji/ii%~Jf::::!ov\t/:l:, {R 

7 o 777 ✓r= J: 0t 06~JlO)f o v n~iJEemu,v;i), 
0 t Z)' G /:l:, @2••·•/!,Utlttft. < @c·fi:~@cm!ll?&'.ii 
:a:-M~~~t. ~90)AT::,,7ST22~:!o~6ffi~# 
It O)PJ"E~JWf;i),PJ"fm/::: ft. 60 
[ o 1 8 3 l ® @cmlll?&'.:11 

:liifJJO)fo v:75Jt1J (1:./ft) f::::/ov't.g:.kGntc'i§-:io 
::,,:7000)7-:7~MT67P::,,:7Mffl%mlllfflffl~Ml 
t, 7 1- Fi->: v :7 ~ntcfo v :7 r~9ft%mlil-t~ffl/:::@cm!ll 
$ii:a:-IEm.{r;L-tdt,$y (ymn, yno, yml, ylk) :a:­
lli~6::.c'.'.~J:VJ, ffik~7"ov:7Mrem!ll?&iiffifflT 

(Tmn, Tno, Tml, Tlk) :a:-i:/ftT60 
[ o 1 8 4 l Lre:it P = a • c • v' • f ;i), G IJFl G ;i), 

ft J: 5 f:::. @JJ/%0):1--1-t ~ v :7 tl'ljtttJf:l:@cmlil?&'.:iUUt 
~T6Mnt060 L-kffi0t, ffljtttJ:a:-~~T6k 
d) f:::f:J:, @cm!ll?&'.iiffiffl :a:-t1JJt!i" 6::. <'.'. f:l:ff~YJt 0 6::. <'.'. 

[0186]® re•~&re••••JJt. rem!ll?&a&re 

··••JJt 
LiztO)@cR!li!fi:, @2••••JJt. @ctili!?&•c'.'. v' 51,7 J-

20 ?1f:::---::iv't, ::.nG0)1~7J-?1:a:-~i!llt1:J:ft.<v'<---::i 

;i),HJ:t~ii'v--tt-t7''o :J :7 r~i@2m!ll.m~:a:-t1JWr--t6::. c'.'. ;i), 
t~6o 
[01811--t~vt. 7"ov:7Mm%••~0)w~• 

f:::ML- t. LiztO)J: 5 ft.'i§-1,7 J-:7f:::---::it,,tO)JEm,{r; 
~ ntdt,$:a:-llilt 6::. <'.'. ~. 7 1 - Fi, v :7 ffi¥fi-t0) t 
O):a:,~ffli"6 (■ ~Mk6) ::.c'.'.ffit~6o rem!ll?&:11 
/:l:, @cm!ilO)~{lLfi: ~ ~ tc VJ 0)$1;:a:, C unit-length<'.'. T 
6<'.'., rem!llfi:~lt~i"600nc'.'.L-t*~t16o *k.re 
•~M~. re•O)mmJJ.t½' (R) <:'.?&ii (c) ('.'.O)oo• 

30 t 0 6 o t l t, ~ 9 0) AT ::,, 7 S T 2 2 , ~ 1 1 0) A 

T::,,7ST4 2, ~l 50)AT::,,7ST6 2, ~160) 
AT::,, 7 ST 8 2 f::::!ov't, ::.nG :a:-i""'t*.ll.~lZo~tt 
7'·0:;; :7 r~i1t%mlllm:~1:::l!;-0v 't. 7" o v 1 ½'tMPJ"~ 
~JWr:a:-fift. 5::. <'.'. ;i),t~ 60 lf.:_;i),0t. ::.nGH.El~ 
ii'b--tt-t Jtlv'6::. U:::J: VJ, @cmlll~NUl'lWttJ <'.'. O)~ 
~~OO--t6J:VJ~•~fov:7Mrem!llffifflffifflGn60) 
t, ~M-00, ffljtttJO)MO)fflJ3rffi~LT6::.<'.'.~~ 
0o 
[ o 1 8 8 l (m 7 O)~Mli%flt<) :t~Mli%mf::::!ov't 

W ~- L~m50)~Mli%m~:to~6HDL1:/ft.O)'i§-•✓ 

~~~-✓ a/O)M*fflGnkMffl:a:-. m1~m40)~ 
)ifj;;%g~:!o~67"o::,,9Mffl%m!llm~O)-/±jATo/7t 
/:J:ft. <, ]-- 7 1/ A 7 ;;J--} -✓ a /~1,,{ ✓-f 1 /(/0) 
AT ::,,7°/:::~--tf11J/t---::iv'tm1JFJT60 
[O 189] ::.::.t, t/i'ffi0)71-F1->::,1:7ir,IJl%f:::---::it,, 

tmlJFli"6o rem!llil8M!.tX~fR.rem!llffi5X~~rem!llM 
ffl:a:-7 1- Fi, v :7T 6ft%m!ill:l:, "E-1/ ~ -;vF~9Xf:l:7" 
P::,,:7M:a:-••--t6ffl%m!ilt0~. ::_O)ffl%.c'.'.lt 
11. Wuk1:f1,A, :7'·0-1,;v@cmlil (t1J VJ ~~ft. t) ;i),0 

50 60 -t l t, 't ✓ ~-;vfkJO)ft%m!llf:l:, i@i{JL-il-/ftillif.¥.1::: 
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39 
:tdv'--C:i~1t~h--n,0t;:obf:::, J:iz!l:0)71- J-t1,vJ 

~:/'fft 5 M~c1:'. Ii Lftv\ 
[0190] 71-~··1,vJT0tJlr$~c1:'.l--C/i, HDL 

1/~1v-V~YO)~*fflGh0re••·-~ffiffl. * 
reav~1v-V3YO)M*fflGh0~re•m•. ~re 
•v~1v-V3YO)~*fflGh0~re-ffifflffi~0. 

[ O 1 9 1 l @2a••-~·MH~li, HD L vA'.;vfUMt 
08@V~1v-V3Y (HDLV~1v-V3Y) 0) 

M*fflGh0t ✓1-NOOO)rea~IT0~8M~ ~ 

8®~&tf71T17®~) ~~!v"Z'v'0. 

[0192J*re•mw~, ~re••~:ta00sPrc 
E~~~~ffllk@ffiV~1v-V3YO)~*fflGh0 

t ✓1-Noorea0)£~ creaffal. •••~ ,~0 
Hi@ca.8&~.&.tf71 T 1 :i®~O)J..Z:;/J) ~~ !v"Z' 

v'0. 
lo 1 9 3 l ~@2at,H~ti, ~@2a1& r::::r-nt 0 s P r c 

E~~~~ffllk@ffiV~1v-V3YO)~*fflGh0 

t ✓1-1vr~i@2a0)£~ (@caffal . •••~ (~0 
v'/i@2a•8®i!.&.tf71 -r 17•'&J!O)J..Z:;/J) ~~Jv--z, 

v'0. 
[ 0 1 9 4] ·{<::. --c f_.lrO)~f:$:iH::::tdv'--C/i, HD L 

'.:f..6X:1&f::::tat-t 0 V~ 1 v-V3 Y0)~*1iGhtdllr$~~ 
~ 7 Y 7' 7 ;t- }-V 3 Y)(fj:1,,{ y:f 1YJ''f:::71-

j-t!', v 1 -t 0:::IJfM:::"'Jv'--CIDl.~-t 0. 

(21) woo 2 0 0 1 - 1 4 2 9 2 2 

\ 40 
0 '.JE•O);v-7")'\..r-...0)8i!Jft c1:'.", ~ Y 1q '7 f::::taf1011 

-'< O)t_Ht~ium L --crrftvh0. 
[ 0 1 9 8] ~ 2 7 ( a ) , ( b) fi, ~ 7 Y 7' 7 ;t-

/-V3Y~:td00~~~0)~ffl~J::ryfflft1lh0)~­

~~0iu~~T~'°Z'~g. ~ 2 7 (a) f:::~-t J:: 5 f:::, 
M•A=BXC+BXD~TT~58ffi~1fT0@ffi70 
v 1 iJ,, 2 "JO)*.$ c1:'. 1 "')O)J]p.:Wf::: J:: ry lJ.5X: ~ h --c 

v '0 mil', 7 1 - J-t;, v 1 ~ ht;:*1i%a0)111J1-ah0) 

-~ ("'Jtry_::_O)@ffl~~O)fflW8h) ffiM•J::ryt* 
10 ~v'c1:'.~f:::fi, ~@cWJ~~mL--c, ~2 7 (bl r:::~-t 

@fflf:::~%-t0:. c1:'. iJ,--z,~ 0. -'.:.O)~Jtf:::J:: ry, f;5•t11t 
~h0ffl%a0).("'Jiryff~ ffi~-~;/'l,00)"0,@ 

-~1:$:0)¥11JW8h t ~IJ• ~h0. 
[ 0 1 9 9 ] ~ 2 8 ( a ) , ( b) fi, ~ 7 ✓ 7' 7 ;t-

} -V 3Yf::::taf101 Y'.71 Yfif;l,JO)~ft] f::: J:: ry ri!J!/!'8 
hO)~IJ•~~0i1J~~--<)-~"(·~0. ~ 2 8 (a) /:::~-t 

J:: 5 f:::, functionAiJ>progP c1:'. progQ c1:'. f::::tdv'--C1~ffl ~ 
;/'l, --Cv'0mil', progP c1:'. progQ c1:'. ~1,- F? ::r:. 71t-t 0 

if-i,f:::/i, f,fif;jlfiJ,functionA c1:'. v' 5 ::J=t:@O)M•tiffi~1f l 
20 --Cv'00)"Z', functionA~progPc1:'.progQc1:'.iJ,::J=t:1fT0 

M•t✓1-1vc1:'. l --c 1,- F? ::r:. 71t-t0:. c1:: iJ,~0. 

L,iJ,L,, functionA~:l=t:11HW~rJlc1:'. l--Ct!E~H:lT-'.:.c1:'. 
~J::ry, ~~c1::L--cO)rea£ffi£<~0--cm%ae~O) 
fflW'ilhiJH(ll*-t0:.c1:'.t~0. iJ,iJ,0mil-1:::1i, ~2 
8 (b) f:::~-tJ::5f:::, ,{Y7,{YfiifflT0-'.:.c1:'.f:::J:: [0195] -mlO)~~m (~7Y7'7;t-}-V3 

Y.r-...0) 7 1- J-t1, v 1) -i%fl'Lil'.5X:li, llw1t vA'.;v ( t·· 
.r-...,{t7vA'.;v) 0)1,-F7::r:.7fciz!l:§ftfl (HDL)' 

tmffl:io o/ '.7 ~~O) 7- '7"77 1 o/ '.7, C §1,,§ft c1:'."0)j','/jr& 

§ftttftc1:'."f:::J::--:i--C*~ht;:V7-TA~, v/7'?' • ~7 
Y7'77•vA'.N(RTL) O)I--JDL~'.:f..6X:T0m@c1:: W 

ry, ::J=t:11 l --c v't;:i'ffe•t 1/ 1-1v~IJ~1H:::1'/it;:-tt 0:. c1:: 
7J''°Z'~0. -'.:.O),{Y7,{Yfiifflf:::J::ry, functionAO)M 
• t 1/ 1 -1viJ>13-@ffi ·f p o/ 1 m:f:::&:,~ ('. ft 0 7J', ff1J .:Z. 

lii'ffe•t ✓ 1-1vm,f:::, Gated Clock ~11ffff;ljj~lftc1::''~ 

~m-t0:. c1:: r:::J:: ry, mw11h~tliJm1n0:. c1:: iJ,--z,~ 

0. ik, @fflOOMffi~*-t0:.c1:'.~~0ffi, ~v7°~ 
~c1:'.l--C~8800~"0~;/'l,~1Y'.71Yfilffl~~-T0 
7J 7J'1Jfl] "Z' ~ 0 o 

v'.:z.0. _::_O) J:: 5 f:::, Jm~~O)i'/iiv' t··.,..__,., t7*iciP G 

Jlll~}!O)f[\;t, 'RT Liciz!l: ~1~0 k ob f:::, i'iii1l'Lil'.5X:"0/i, 
t··.,..__,., t7*fcO);f:IJ;k~Jilk~ ftv'8IID"0, 1,- F?::r:. 7 
--r-~:~y/)iJffift vA'.;vf::: 1/A T AO)*m~~~T 0. :. 0) 

m:@~, C§M~~O)i'/iia§ffi~~:1✓~1~~-F~ 

~~T 0 ~ Y 1,11vm@O):i&Jf¥U=l:illl0)~*~1f l --Cv' 

0. 
lo 1 9 6 l :. :. --r-, J1s:JB~ 0)13-~aitiJt::::taft 0 ~ '7 

[ o 2 o o l l kiJ>--:i --c, @ffltJ!.#!tO)~*iJ,rn,~ Ut G 

ftHi'i100"0, ~~ ~ht;:i'ffe•t ✓1-1v~13--'< 11-t 0@ 
ffl:1ovJO)fflW11h~tliJ~-t0:.c1:'.ffi"0~00)"0~h 
fi, -'.:. 0) J:: 7 ft,{ Y'.71 Yfiifflf::: J:: ry @ffl~1:$: c1:'. l "(O) 

rMtah0)~11•~~m-t 0-=- c1:: iJ,--z,~ 0trL~iJ,~0. 
Y7'7;t-j-V3YO)m:@c1:'.li, i'iiir&§1,,§0)~y;,,{ [0201] -m20)~~iu (;,,{y:f1Y 1/.r-...0)71 

7--z,-~~f:::rrftbh07oY~::r:.YFm@i:pO)i:pF~i§t! 40 -p-1,vJ) -

0) vA'.1v"00):i:-tO)~~f:::;J:0 ~ -t 0. :. 0) 7 o Y ~ ::r:. Y F 
m:@fi, flH'r!Jw r ~ Y ;,,{ '7 I , II }Jli::@ • 11$ • ;/­
Iv, A. V . .:r.,{,t, R. 7?1/1, J. D. ?Jv"?Y 

~. !Jli:JIJ~-¥.J, --lf-1.:r.Y7-t±J 1:::tcml!:~ h --Cv'0. i 
t;:, ~7Y7'7;t-}-V3YO)Jriim:@, -tftb't:J, "f'. 
1iJ~1r1;1r, fJJtMVrftc1:'."0)m:@1i~Y1,170)70 ✓ ~::r:. 

Y FmJ1l'i"01'rftbh --Cv'0m@U~ff.( l --Cv'0. 
[0197] -'.:.0)~7Y7'7;t-}-V3Y~, T"Z'~ 

m~ Lt;:J:: 5 r:::, •:ct.r-...0)5<'.~ffe.1J~~@2J\IJO)~m. 1• 
O),{ Y'.71 Yfilffl, ;v-7°0) 1 :i:1t, ;v-7"~f:::iftET 

1\-{ Y·J' 1 YJ''fi, 7 P -7-V3 Y"t'C D F G0)13-rl)j/::: 
f1J ry ~--c Ght;:M.$ftc1:'.''0)t/1-1H:::I L, 1Jm0) 
W"Z'::J=t:~O)t/1-Nffi~h~, :.;/'l,G~V1/-7-V~ 
7 V y:7·· (~m,:O)::J=t:1f1t) -t 0 iJ, Lftv'iJ,~t-lJWr l, :i 
~i¥Jft·J'-11, A 0)/R'.JE ('. mrHt~O)k ol)O);J, -r- ~ "? V­

✓ ~'.:f.)JX:T 0 If.¥--r· ~ 0. 
[ o 2 O 2] :. :. --r-, ¥J=1,,{ Y7''1 YJ''Hfft 5 iJ,1fft 

bftv'iJ,fi, 71-F1,v1~hkt"i1r$~f:::l\;":5v'--C, J:/t 

obGhkffl%aO)•mwchc1:::i*~filc1:'.ffi~ob'.JEobG 
50 ht;: §I tn111ID f:::Jtx ~ --:i --c v' 0 iJ,i!}iJ,f::: J:: 0. -tftb't:J, 
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(22) 

41 

:.ti.,G0)/-<:7 J-~-/J, l§t!l'iililfflf;:ll3(i".l--Cv'hfilll'./'-1 • 
:.,,-f 1 :.,, ;tHf ft t:>ft v ,-tJ,, I§ t!l'Hwilffi f;:ll3( i ".) --c v ,ftv' 
~'Ei"f::f'i, llj'./,4 1/T.,( 1/;'.lt~:/TT60 
[ o 2 o 3 l ~ 2 9 (a) , ( b) fi, llj'./,,1 :.,,'f·1:.,, 

:7"Hfft 5 JM\flEltm~-t 6 ~"t'·ib6o llj'./,,1 :.,,'f· 1 :.,,/J· 

Hfft 5 i~0):/1h~1t:O)J5'[<,]•11 (!liJ•) <1:: L---Cf:t, "t'·~ 6 
tcftV 1/-7-:/.:c.79 :.,,7·· (.rJ!0)#-1f1r:) Hfftt>ft 
v'J:: 5 f::"t6o -fO)@.S:Jfi, V 1/-7-:/.:c.7 V :.,,/J'Hf 
ft".) --C v' 6 <1::, V 1/- 7- :/ .:c. 7 V :.,, /J' ~ h 6-::i:- :J .1 - Jv 

-tJ,~~ ili ~h6 tcQl)f::, ~ 2 9 (a) f::~-t J:: 5 f;:, #- 10 

1f1t: L.--Cv'6-'E':J.1-1v (#-1fHW:i:fr!ffi) <1:: :_ti.,f::;J'iM 
~h6~illO)"f:J.1-N<1::tmM-t6ffl%a~*<~ 
VJ, @2.aO)tiriHtCtJ~@2.ai!U~-tJ,*~ < ft 6-tJ, G "fib 
60 -t:. "t'·, terl'l•ctJ~@2.ai1!9l!;-tJ,::k~ v'~-€i-t::t:t, 
~ 2 9 ( b) f;:~-t J:: 5 f;:, ##-1f1r:t~ 6:. <1:: -fJ,frti 
U\ tctcL-, :_O)~-€i-f::t, ffi20)A{;fs:-fY1J<1:'.f'i,J~f::, 
HW.~JO)##-tr1r:f:: J:: ".) --C §lll%00f.U,r~9Mlf::ft 6 Ii <1::'' 
/:l:J;\ll::k Utv':. <1::-tJ,i'iiJt'J':"t'·ib60 
[0204] 

[~~O)~*l*~~O)*•~•ffi§lffl&aO)att:n$ ~ 
~J::h~, ~~-1~7*Et~~77V7-✓ 31/7D 

f'7AtAtJL-kW, 7 □ o/1, Hw•mmMf'77t 
:i:JJX l,. --c-tJ, G, Hw•mmM//'7 7 i:pO)HW:i:fBO)-/a:@c 
atfi~5<1::<1::t~, 7□o/1ootmM-t6%~•~~ 
ft6rMl:CtJ, iJ!fil0)5t~Nt< <1::tv'Th-tJ,-JJf;:~ 
~T0/-<:7 J-~O)tt$-t:ia o/7F~9f"~%-i;Jj.<1:: L---C 
$ ili l,., % :1' a o/ 7 F~9{t%f;!jli;Jj.-/J,~Hl.12,l Tf::ft 6 i "f 
7·· a o/ 7 O)lll'.0't1J t ~:.ft".) --c-tJ, G, RT vA'.;vO)tcilt 

t~~HDLtilitJT6J::5~L.kO)"f,attO)L~~ 
"t''ib6~{:V:-€i-JJXf:'.:~v'--C, 77V7-:/31/7□ /J-7A 30 
i:pO)Eizl':~A0)~-~£0<~Wr~£0<7 □ o/7:B-~ 

O)ftt> VJ 1::, rMl:CtJ~il!filft ti::~~T 0/-<:7 J -~ 
O)aIE1r:t'.iti:i¥-Jf;:~JWr L. 5 6 :ia o/ 7 :B-t1Jt~71$-J:: < 
:/T~5:.<1::~"f~, J::".l--c,att~~<1::L.--C0)~$0)f<,J 
Lt~ 6 :. <1:: -tJ, "f ~ 6 o 
[~lIDO)fffi~ftm~l 
[~ 1 l (a) fi*~~"ffiJffl-t 6 ~{lZ-€i-JJXO)tritht~ 
T7□-'f-r-~~' (b) ~ (e) fi, %7-To/7(:'.: 
~v'--C ilitJ ~h6'f·- ~ 0)---/Yit~T~"Z'·ib 60 
m 2 ] ( a ) ~ ( d ) fi, ~ 7 1/ 7- 7 ;t - } - 1/ 3 1/ 40 

O)JM\fiEl t~-t~ "fib 60 
m3] (a) , (b) fi, --ffl5l'.i¥-Jft7-7:J.1-V :.,,/j· 

O)JM\fiEl t ~T~ "t'' ib 6 o 
[~4] (a), (b) fi, /-<:,;(77,1:.,,1r;7-7-';/.1 

-v :.,,/J·tm~-t 6 tcQl)O)~"(·ib6o 
[~5] (a)~ (c) fi, 7a7-:,,,'31/0)m\'JflEltm 

~T 6 tcQl)O)~"t'·ib6o 
m 6] (a) , ( b) !i, /'(4 :.,,'f'1 :.,,fO)JM\fiiltm 

~T 6 tcQl)O)~"t'·ib6o 
[~7] (a), (b) !i, -th.fti.,7··ao/70)::k~~ 50 

*'f-lffl 2 0 0 1 - 1 4 2 9 2 2 
42 

t:7Do/700m~<1::t~ffit6J5'$t~T~"fib6o 
[~8]~-~-0)*UO)-~t-•1¥-J~~T7D-'f 

-r- ~"fib6 0 

[~9]ffllO)~•m•~~06*•~-ffi§lffl&aO) 
~ttJ5'$0)*J1[:it~T7 a-'f-r- ~ "t''ib6o 
[~ 1 o l (a) , ( b) fi, ffl 1 0)~-%~1H::~v'--C 

:i:JJX~h6ffilO)CDFG&V%J-~0)~$t~T~ 
"fib6o 
[~ll]ffi20)~•m•~~06*•~-ffi§lffl&a 
O)attJ5'$0)*Ut~T7□-'f-r-~"fib6o 

[~ 1 2] ffl 2 O)~•Himt::~v'--C:i:JJX~h61:r, 1 O)C 
D F Gt~T~"fib6o 
r~13Jffi2~ffi40)~•m•~~00-:i:-:J.1-NOO 

tmM-t0m%aO)m10)-:i:-:J.1-NOOffl%•~Jj.tm 
~T 6 tcQl)O)~"fib 60 
[ ~ l 4] ffl 2 ~ffi 4 O)~Jifii%ffiH;:~ ft 6 :i a o/ 7 0)5i 

~~nk~®&V7□ o/1oom%am]j.t~-t~"fib 

60 
r~15Jffl30)~•m•~~00*•~••§l••• 
O)attJ5'$0)*•t~T7□-'f-r-~"fib6o 

r~16Jffi40)~•m•~~06*•~••§l••• 
O)attJ5'$0)*•t~T7□-'f-r-~"fib6o 

[ ~ 1 7 l ffi 5 0)~1ifii%®0)ffi 1 O)A~-fY1H::~rt 6 !iill!I! 
-€i-JJX, @ca@caO)*JiIBit~T7 a-'f-r- ~"fib6o 
[~18]ffl50)~1ifii%DO)i:r,20)A~~~~06a@ 

-€i-JJX, ~-~•O)*~t~-t7□-'f-r-~"fib6o 

r~19Jffi50)~•mmO)ffl30)A~~~~00a@ 
-€i-JJX, ~-~•O)*~t~"t7□-'f-r-~"fib6o 

r~20Jffi50)~•m•O)ffl40)A~~~~00a@ 
'iS'/JX, ~-~•O)*•t~T7D-'f-\'-~"fib6 0 

[~2l]ffi50)~1ifii%80)ffi50)A~~~~06a@ 
'Ei"/JX, @cl!Uci!O)*jl[llt~T7 a -'f-r- ~ "f ib6o 
r~22Jffl60)~•mmO)ffi60)A~~~~00a@ 

'iS"/JX, ~-~•O)*•t~T7D-'f-\'-~"fib6 0 

r~23Jffi50)~•mmO)ffi70)A~~~~00a@ 
-€i-JJX, @2.a@ci!O)*J1\i'l t~-t7 a -'f-r- ~ "fib 60 
r~24Jffi50)~•mmO)ffl80)A~~~~00al!I! 

-€i-JJX, ~-~•O)*•t~"t7 □ -'f-r-~"fib6o 
[~25] (a), (b) fi, ~{lL-€i-JJXf:'.:~v'--C1Tftt> 

h6ffi60)~;fjfij%®0)7Do/70))j'~, llj'.5i~O)~t~ 

T~"fib6o 
[~26] (a), (b) fi, ffi60)~•%Df::~ft6 

7Do/700ffl%i!i;Jj.O)tt•J5'$t~T~"fib6o 
[~27] (a), (b) fi, ffi70)~1ifii%®f;:~ft6 
~71/7-7;:t-}-✓ 31/~~060-~~0)~ffl~J::V) 

ffljti:tJO)~Mt~6~t~T~"fib6o 
m 2 8] (a) , ( b) fi, ffl 7 O)~•mmr::~ft 6 
~7:.,,;;z,7;:t-J-:,/31/~~06-1:,,.,7,1:,,.,g~O)a 

fflf;:J:: VJ rMl:i:tJO)~IJ/);ftt~6-/Yit~T~"fib6o 
[~29] (a), (b) fi, ffl70)~Jil!i%JWf;:~ft6 
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(23) 

43 

!J'/f l»J 2 0 0 1 - 1 4 2 9 2 2 

44 

~/~1 :,,-7'·1 :,,-f:a:,fftt 5i£lfH:-mllJli"Q~'t'ibQo 

(a) 

(f) 

(b) 

--------~'' 

CDFGCl.)f'F,$; 

-------, 
I 

.------ I 

Ci ur1Af!J 
main() 
{ 

int a, b, c, d; 
int x, y, z; 

x=a•b; 
r-c•d; 
z=x+y; 

~fi'~1~~?'~~ \ 
I 

' . -------, 
I 

.---&.--' I 
I 
I 
I 
I 

------.. ' I I _______ __, I I 
I I 
I I 

'------r----' ~ ~ 

' ' I 
I 

(c) 
:r:,, ~11-Jv'f-nu-r 77 (CDFG) 
a b c d 

.. ---------
I I 
I I 
I I ' I 

I 
I 
I 
I 
I 
I 
I 

....--HD---Ll±:IL-tJ--. \ \ 
I I Z 
~ : _________ __, 
I I 

: i ( d) 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Step2 
I 

' . \ 
I Step3 
I 
I 

\----------✓ 
' ' \ ~W..C.---------
1 ---------------------------' • 
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(24) 

(a) :5tfficfl1J • 3'.E:tlfllJl~l!;--::S < ~-lt~P.iftC')AIJ~ 

AXB+AXC c:;> AX (B+C) 

( (A+B) t{;) +D c:;> (A+B) + (C+D) 

(b) ltlftq)ll'iJi1t • ~m~11::; 

a a Q <J 

Function A [ 
~l 
mlll!.2 
~J!!3 

Function A[ 
B 

Function B( Function C[ 

C 
D 

(c) iv--7' q)~lffl 

~J!B.A 

t7~i7t-J-1/3~(7)*'1f;!I!: 
CDflG(Control Data Flow Graph) t.M±:IJJ ~ (LQ 

(d) a b C d 

!/\r-F,rl 2 0 0 1 - 1 4 2 9 2 2 

i'l 
!'unction D[ 

~:@1!3 
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(25) *!Ml 2 0 0 1 - 1 4 2 9 2 2 

(a) (b) 

Step2 

-----------
,.J\. Step3 

. L-y }-~· 
}-~ 4 ------------

Step4 

1-r 
1-rs 

- ------------------------------

(a) (b) 

/-VIA 
1 iteration Stepl 

Step2 J-VIB 

Step3 

Step4 
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Stepl 

Step2 

Step3 

Step4 

(a) 

(a) 

(26) 

Stepl 

Step2 

Step3 

(b) 

(c) 

%00 2 0 0 1 - 1 4 2 9 2 2 

Module 
Library 

Step4 
------------------------~--'-

[~ 6 l 

(b) 
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(27) 

(a) 

(b) 

0(J)j(#,O 

UA 
RAt 

I 
I 
I 
I 
I 
I 

LA A RA 
I 
I 

< I - I 

' I 
' I I 

RAn 
DA 

DAI ------------ D An 

[~ 1 2 l 

(a) 

a 

d d 

Next node 

lAB 

LAl 

a:, -

it~~ 2 0 0 1 - 1 4 2 9 2 2 

VB 

LB B RB 

DB 

LDI ------------ L Dn 

(b) 

If(a~b) { 
c=a+d; 

} 
else{ 
c=b-d; 

} 
y=cXx 
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7• 11,?&fi:'IWfflJ:: I? 
7•u,?(7)t·~w:tl~:ii: 

7. 11,1-urltfflffl J:: I'.) 
7•11,?~tl 

(28) 

ffttl:~ :ii: fl\' ffl J:: I'.) 
7' P:,?ffiafl:~J! 

%fffi 2 0 0 1 - 1 4 2 9 2 2 
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ST12 

(29) 

n·9~l!:1:,v"'" 
Vi ... v-lf3!f 

!/\i'lffl 2 0 0 1 - 1 4 2 9 2 2 

ffilU>CDFG 
I (/1,n•:;7) 
, 

... ,,/-----
''-
,' 7• 11,?llll 

---- -/- - m-l}MiHtffi. 
'------,----....1--.... ,' 

ST15 --11----- --; --------/ -.'1"""'""· 7...,.. -ni,_,r_m-, 

ST17 

ST18 

[ HW:71'7''i9 

ST19 

ST20 

ST21 

ST23 

£---, .. ---- {:~Jil11tffi. , 
I , 

I 
I 

I , 

/ -------{ ffi2G'JCDFG '.J 
'-----.----J :<~£ ffi3',CDt; -:i 

'--r---..lilL.---~~-----­
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(30) %'1ffi 2 0 0 1 - 1 4 2 9 2 2 

[~ 1 0] 

(a) (b) 

[~ 1 3] 

taskO(xO,xl,yO) task2(a0,al,zl) 
{ { 

functionO( ... ) functionO( ... ) 
functionl( ... ) function!( ... ) 

} } 
taskl (yO, yl, zO) 
{ 

functionO( ... ) 
functionl( ... ) 

} 
task3(z0, zl, wO) 
{ 

functionO ( .. , ) 
function!( .. , ) 

w9 

wlO 

Cadence Design Systems, Inc. - Ex. 1002, Page 00184



ST32 

ST33 

ST38 • 

L IIW:i-ii'';9 

ST39 

ST40 

ST41 

ST43 

(31) 

[I§ 1 1] 

!f.flffl2001-142922 

ffi2 O)Hllf!Ji 
un, 

IJ2 (1,)-6'" .:a-,1,IIIJ 
ffi-J}.llJI~.,. .,,,, 

llllffl"fft.JJ. 
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(32) 4'1f lffl 2 0 0 1 - 1 4 2 9 2 2 

[~ 1 4 l 

[~ 2 6] 

(a) (b) 

~-7' 1l 1? !'hiOJffin~¾ Qi 

N-Mlffi 100 10 

L-Mllij 50 5 

N-orit1 10 1 

K-U!l 20 2 

L=a XLi 
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(33) !j?jlffl z O O 1 - 1 4 2 9 2 2 

rn11 5J 
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L 

ST73 

ST74 

ST75 

ST76 

ST77 

ST78 

ST79 

(34) !f.fiW! 2 0 0 1 - 1 4 2 9 2 2 

rn11 6l 

ST71 

ST72--:::-,-----L--~ ~~~~~:~r MHfll j 
r---------- ~~:~:::r- ffilQ.)CDRz] 

'-1"----Wt.----J~~~~~~t: ffi2UJO)R, J 

H\Y;,{7.79 '.J\ 
\ 

tV :.-.4-ll!l 
iiffliftll 

ST80 

ST81 

ST82 

ST83 

' ' 

1$2 Q)-6'' .:i.-MJfJ 
ffi"-ij-.JI,;r,., 7• 0,1 

lfflffl-ij-iUli:,;r,. 
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STIOl 

STI02 

' ',, ... 

(a) 

A=BXC+BXD 
A C B 

A 

(35) 

[~ 1 7] 

',, ___ _ 

m2 71 

D C 

(b) 

A=BX (C+D) 

D 

A 

!f!f lffl 2 0 0 1 - 1 4 2 9 2 2 
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C's! --f-, 
u:i 

:::.! 
t--1 
U'.l 
....l 
§ 

' I 
I 

' I 
I 
I 

' ' ' 
I 

' I 
I 

' I 
I 
r 
I 

' r 

·'-
'" ;;,. 

~ ....l 

=-- § 
"r-,. 
I'--

, \ , , \ 
\ , 

\ , 
' I , , 

---en 

\ 
\ 

(36) 

[~ 1 s l 

I 

I , 
, 

, , 
I 

I 

i 
I 

, , , 

11 , , , 

j 

' 

,st<. -...... f-, 
t/.l 

!J'lf iffl 2 0 0 1 - 1 4 2 9 2 2 

ri ~ 

~ 
l!: ...,_ 
-c--
i,.... 

'!" 
\ J 

Cadence Design Systems, Inc. - Ex. 1002, Page 00190



~ 
m 

t 
=-
·r--
I'-

.... 
N ..... 
E-< 
tn 

, , , , , , 

I 

\ j .,, , 

' 

,-J 

@ 

' 
' ' \ 

\ 

N 
N .... 
E-< 
VJ 

(37) 

[~ 1 9] 

~ 
c-.;;i .... 
E-< 
UJ 

li 
~ 
~ 
:I¾ rs 
~ 

, 
I , , 

\ 
, 

\ 
, 

' , , 

• lial 
~ 

I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 

' I 
I 
I 
I 

J,,,,, 

K 
=-
-'-

" * 

LC) 
N ..... 
~ 

, 

!f/f lffl 2 0 0 1 - 1 4 2 9 2 2 

I 
I 

I 
I 
I, 

I 
I 

I 
I 

~ 
u:i 

m 
~ 

'SI' 
N ... 
~ 

li 
!: 
J,,,,, 

,t:,-. 
I'-....,. 
.::. 

, , , , , , , 
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(38) /rlf lffl 2 0 0 1 - 1 4 2 9 2 2 

rn1201 

' 
---,,,, ----

ST133 

',,, ST134 

---~------1 ~s5 ~----------- ~~-~-wail-•-:-~-
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;-,. 
m -~ 

.l, 
= ·,-,,. 
1'--
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"<l' ...... 
E-< en 
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CN 
'<Ii ..... 
E-< 
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I , 
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:l!l 
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Cl 
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@ 

\ 
\ 

(39) 

mi21] 

Ii 
~ 
-l}ll 
;js -~ 

, 
' I 

' 
, 

\ 
, 

\ I 
, 

' , 

!J'/Jlffi 2 0 0 1 - 1 4 2 9 2 2 

~, 
~$l 

I; 
~lilii 

' I , 
I 
I 
I 

"<l' 
I 

'<Ii 
I 

...... .... i!i en 

I en 

m ~ 
~ 

I 
I 
I LO I "<I' I 

I ..... 
I .... 
I en 

I 
I 
I 
I 
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I , 
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I 
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I 

• ...... 
t<; ~ =-- ...... ..... -c,-;,-. 

* ~ ....... 
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, I 
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I , , , , 
I 
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;:-,. 
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I 

-l 

~ 

(40) !l'/tlffl 2 0 0 1 - 1 4 2 9 2 2 

[~ 2 2 l 

,11i!! 
I!:. 

ml 
{RKW 

' I 
I 

' I 
I 
I 
I 
I 
I 

L1",) I 
LC:, I .... 
f-t i!i Vl 

rn 

-II • !: Ii 
~ M< 
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.c:,. 

* 
p... ...... 
~ 

, , \ , , , \ , 
I \ 

' 
, , 

' 
, 

I \ 
, , 

\ 
, , , 

Cadence Design Systems, Inc. - Ex. 1002, Page 00194



;-,,. 

"' ,>, 
I ..._... 
= 
'r--
I'--

\ 

' ' 

,...,, 
(0 .... 
E-< 
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(a) 

prog P{ prog Q{ 
function A(a,b,c,d) { 

A(z, 2, x, y): a=h*c+d; A(t, 3, r, s); 
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Prog f(l) 

function A~~~ 
Function A~ 

Prog Q(l) 

1'-f7x711::L1t 
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prog P{ 

z=2•x+y; 

¢ 
Function A~ 
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Function A~ 
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Docket No.: R2180.0374/P374 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Y asutaka Tsukamoto 

Application No.: 12/032,117 

Filed: February 15, 2008 

For: SEMICONDUCTOR DESIGN SUPPORT 
DEVICE, SEMICONDUCTOR DESIGN 
SUPPORT METHOD, AND 
MANUFACTURING METHOD FOR 
SEMICONDUCTOR INTEGRATED 
CIRCUIT 

Confirmation No.: 3786 

Art Unit: 2825 

Examiner: B. Bowers 

INFORMATION DISCLOSURE STATEMENT QDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and Trademark 

Office is hereby directed to the references listed on the attached PTO/SB/08. It is respectfully 

requested that the information be expressly considered during the prosecut1on of this application, 

and that the references be made of record therein and appear among the "References Cited" on any 

patent to issue therefrom. 

This Information Disclosure Statement is filed after the mailing date of a Final Office 

Action or Notice of Allowance, whichever occurred first, but on or before payment of the Issue Fee 

(37 CFR l .97(d)). Applicant hereby petitions that the Information Disclosure Statement be 

considered. 

2887663 
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Application No.: 12/032,117 Docket No.: R2180.0374/P374 

The reference listed on the attached PTO/SB/08 form was cited in the enclosed Japanese 

Office Action dated November 30, 2010, for corresponding Japanese patent application No. 2007-

038603. 

Each item of information contained in this Information Disclosure Statement was first 

cited in any 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. 

A summary/abstract translation of the non-English language references is enclosed. 

In accordance with 37 CFR l.98(a)(2)(ii), Applicant has not submitted copies of U.S. 

patents and U.S. patent applications. Applicant submits herewith copies of foreign patents and non­

patent literature in accordance with 37 CFR l.98(a)(2). 

In accordance with 37 CFR l.97(g), the filing of this Information Disclosure Statement 

shall not be construed to mean that a search has been made or that no other material information as 

defined in 37 CFR l.56(a) exists. In accordance with 37 CFR 1.97(h), the filing of this Information 

Disclosure Statement shall not be construed to be an admission that any patent, publication or other 

information referred to therein is "prior art" for this invention unless specifically designated as such. 

It is submitted that the Information Disclosure Statement is in compliance with 37 CFR 

1.98 and the Examiner is respectfully requested to consider the listed references. 
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Application No.: 12/032,117 Docket No.: R2180.0374/P374 

Please charge our Credit Card in the amount of $180.00 covering the fee set forth in 37 

CFR l .17(p ). The Director is hereby authorized to charge any deficiency in the fees filed, asserted 

to be filed or which should have been filed herewith ( or with any paper hereafter filed in this 

application by this firm) to our Deposit Account No. 04-1073, under Order No. R2180.0374/P374. 

Dated: January 24, 2011 

By _________ _ 
Thomas J. D'Amico 

Registration No.: 28,371 
S. Gregory Herrman 

Registration No.: 66,271 
DICKSTEIN SHAPIRO LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 
(202) 420-2200 
Attorneys for Applicant 
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Docket No.: R2180.0374/P374 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Y asutaka Tsukamoto 

Application No.: 12/032,117 

Filed: February 15, 2008 

For: SEMICONDUCTOR DESIGN SUPPORT 
DEVICE, SEMICONDUCTOR DESIGN 
SUPPORT METHOD, AND 
MANUFACTURING METHOD FOR 
SEMICONDUCTOR INTEGRATED CIRCUIT 

Confirmation No.: 3786 

Art Unit: 2825 

Examiner: B. Bowers 

AMENDMENT AFTER FINAL ACTION UNDER 37 C.F.R. 1.116 

MSAF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COMMENTS 

In response to the Office Action dated December 7, 2011, finally rejecting claims 1 and 

4-7, please amend the above-identified U.S. patent application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks begin on page 4 of this paper. 

DSMDB-289241 Ov2 
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Application No. 12/032, 117 Docket No.: R2180.0374/P374 
After Final Office Action of December 7, 2011 

AMENDMENTS TO THE CLAIMS 

1. (Canceled) 

2. (Currently Amended) A semiconductor design support device for designing a 

semiconductor integrated circuit, the device comprising: The semiconductor design support device 

according to claim 1, further comprising: 

a behavioral description configured to describe an algorithm of processing performed by 

hardware in a motion level; 

an RTL description generated by reading the behavioral description, the RTL description 

configured to recognize a concept including register and clock synchronism particular to the 

hardware; 

a latency analyzer configured to analyze a result of a logic simulation performed on the 

RTL description to calculate a latency in each block representing an operation in a predetermined 

unit in the behavioral description; 

a correspondence table in which each block in the behavioral description corresponds to 

a state in the RTL description; and 

a correspondence table generator configured to generate the correspondence table. 

3. (Original) The semiconductor design support device according to claim 2, 

wherein the latency analyzer refers to the result of the logic simulation and the 

correspondence table generated by the correspondence table generator to calculate the latency in 

each block in the behavioral description. 

Claims 4-7. (Canceled) 

2 
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Application No. 12/032,117 Docket No.: R2180.03741P374 
After Final Office Action of December 7, 2011 

8. (Original) A manufacturing method for manufacturing a semiconductor integrated 

circuit, the method comprising: The manufacturing method according to claim 7, further 

comprising: 

describing an algorithm of processing performed by hardware in a motion level to 

generate a behavioral description; 

reading the behavioral description to generate an RTL description for recognizing a 

concept including register and clock synchronism particular to the hardware; 

analyzing a result of a logic simulation performed on the RTL description to calculate a 

latency in each block representing an operation in a predetermined unit in the behavioral 

description; 

designing a circuit based on the calculated latency; 

creating a layout of the circuit; 

generating a photomask based on the layout of the circuit; 

transferring a pattern of the photomask onto a semiconductor wafer; and 

generating a correspondence table in which each block in the behavioral description 

corresponds to a state in the RTL description. 

9. (Original) The manufacturing method according to claim 8, further comprising: 

referring to the result of the logic simulation and the correspondence table to calculate 

the latency in each block in the behavioral description. 

3 
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Application No. 12/032, 117 Docket No.: R2 l 80.0374/P374 
After Final Office Action ofDecember 7, 2011 

REMARKS 

Claims 2 and 8 have been amended. Claims 1 and 4-7 have been canceled. Claims 2, 3, 

8 and 9 are pending in the application. Applicant reserves the right to pursue the original claims in 

this and in any other application. Applicant thanks the Examiner for the indication of allowable 

subject matter in claims 2, 3, 8 and 9. 

Claims 4-6 stand rejected under 35 U.S.C. § 101 as being directed to non-statutory 

subject matter. Claims 4-6 have been canceled. Accordingly, the rejection should be withdrawn. 

Claims 2, 3, 8 and 9 stand objected to as being dependent upon a rejected base claim. 

Claims 2 and 8 have been rewritten in independent form. Claims 3 and 9 depend from claims 2 and 

8, respectively. Accordingly, the objection should be withdrawn and the claims allowed. 

Claims 1 and 4-6 1 stand rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. 

Patent No. 6,816,828 (Ikegami). Claims 1 and 4-6 have been canceled. Accordingly, the rejection 

should be withdrawn. 

Claims 7 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Ikegami in 

view of U.S. Patent No. 6,340,5422 (Inoue). Claim 7 has been canceled. Accordingly, the rejection 

should be withdrawn. 

While the Office Action states on page 3 that claims 1-6 are rejected, it is clear that this is a 
typographical error because the Office Action states on page 5 that claims 2 and 3 are objected to as 
being dependent upon a rejected base claim. 
2 The Office Action does not expressly state that the '542 patent is used in this rejection, but 
Applicant assumes that it is used based on references to "Inoue" in the description of the rejection 
and a citation to the '542 patent in the Notice of References Cited. 

4 
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Application No. 12/032,117 Docket No.: R2 l 80.0374/P374 
After Final Office Action of December 7, 2011 

In view of the above, Applicant believes the pending application is in condition for 

allowance. 

Dated: February 4, 2011 Respectfully submitted, 

By~---· 
Thomas~ 

Registration No.: 28,371 
S. Gregory Herrman 

Registration No.: 66,271 
DICKSTEIN SHAPIRO LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 
(202) 420-2200 
Attorneys for Applicant 
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24998 7590 02/22/2011 

DICKSTEIN SHAPIRO LLP 
1825 EYE STREET NW 
Washington, DC 20006-5403 

EXAMINER 

BOWERS, BRANDON 

ART UNIT PAPER NUMBER 

2825 

DATE MAILED: 02/22/2011 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/032,117 02/15/2008 Yasutaka Tsukamoto R2180.0374/P374 3786 

TITLE OF INVENTION: SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN SUPPORT METHOD, AND 
MANUFACTURING METHOD FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

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 05/23/2011 

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 TOWARD 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 TOTAL 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 TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa 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. 

Page 1 of 3 
PTOL-85 (Rev. 02/11) Cadence Design Systems, Inc. - Ex. 1002, Page 00215



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. 

24998 7590 02/22/2011 

DICKSTEIN SHAPIRO LLP 
1825 EYE STREET NW 
Washington, DC 20006-5403 

APPLICATION NO. FILING DATE 

12/032,117 02/15/2008 

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. 

Yasutaka Tsukamoto R2180.0374/P374 3786 

TITLE OF INVENTION: SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN SUPPORT METHOD, AND 
MANUFACTURING METHOD FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

BOWERS, BRANDON 2825 

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. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

716-108000 

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 05/23/2011 

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. 
0 The 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 USPTO to rrocess) 
an awlication. 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, preparmg, 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 sugi;estions 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, Alexandna, 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. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/032,117 02/15/2008 

24998 7590 02/22/2011 

DICKSTEIN SHAPIRO LLP 
1825 EYE STREET NW 
Washington, DC 20006-5403 

FIRST NAMED INVENTOR 

Yasutaka Tsukamoto 

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. 

R2180.0374/P374 3786 

EXAMINER 

BOWERS, BRANDON 

ART UNIT PAPER NUMBER 

2825 

DATE MAILED: 02/22/2011 

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 434 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 434 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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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with 
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to 
the requirements of the Act, please be advised that: (1) the general authority for the collection of this 
information is 35 U.S.C. 2(b )(2); (2) furnishing of the information solicited is voluntary; and (3) the 
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patent application or patent. If you do not furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 
your submission, which may result in termination of proceedings or abandonment of the application or 
expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom 
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel 
in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 
U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy 
Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part of 
that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance 
with the GSA regulations governing inspection of records for this purpose, and any other relevant 
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CPR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Notice of Allowability 

Application No. 

12/032,117 
Examiner 

BRANDON W. BOWERS 

Applicant(s) 

TSUKAMOTO,YASUTAKA 
Art Unit 

2825 

-- 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 the amendment received 4 February 2011. 

2. IZI The allowed claim(s) is/are 2,3,8, and 9 renumbered per 37 CFR 1. 126. 

3. IZI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) [8J All b) D Some* c) D None of the: 

1. [8J 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. [8J Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 20110124 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's Amendment/Comment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

/Jack Chiang/ 
Supervisory Patent Examiner, Art Unit 2825 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110212 
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Receipt date: 0 1/24/2011 12032117 - GAU: 2825 

Used in Lieu of PTO/SB/0BA/B 
(Based on PTO 10-07 version) 

Substitute for form 1449/PTO Complete if Known 

Application Number 12/032, 117-Conf. #3786 

INFORMATION DISCLOSURE Filing Date February 15, 2008 

STATEMENT BY APPLICANT First Named Inventor Yasutaka Tsukamoto 
Art Unit 2825 

(Use as many sheets as necessary) 
Examiner Name B. Bowers 

Sheet I 1 I of I 1 Attorney Docket Number R2180.037 4/P37 4 

U.S. PATENT DOCUMENTS 
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Document Number Publication Date Name of Patentee or 
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FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or 

Pages, Columns, Lines, 
Examiler Cite Date Where Relevant Passages 
Initials* No.1 Country Code' -Number'-Kind Code' (if known) MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear l" 

BA JP 2001-142922 A 05-25-2001 ✓ 

*EXAMINER: Initial if reference considered, whether or not citation is in confom1ance with MPEP 609. Draw line through citation if not in confom,ance and not 
considered. Include copy of this fom, with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document 
by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language 
Translation is attached. 

NON PATENT LITERATURE DOCUMENTS 

Exami~er Cite Include name of the author ( in CAPITAL LETTERS), title of the article (when appropriate), title of the item ( book, 
T2 magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city 

Initials No. 1 
and/or country where published. 

*EXAMINER: Initial if reference considered, whether or not citation is in confom,ance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this fom, with next communication to applicant. 

'Applicant's unique citation designation number (optional). 'Applicant is to place a check mark here if English language T(anslation is attached. 

✓ English Language Abstract Also Enclosed 

Examiner 
Si nature /Brandon Bowers/ 

Date 
Considered 02/12/2011 
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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 
Alexandria, Virginia 22313-1450 

or Fax (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 
F ee(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. 

Certificate of Mailing or Transmission 

DICKSTEIN SHAPIRO LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 

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 

(Sigoature) 

(Date) 

I APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/032,117 02/15/2008 Yasutaka-Tsukarnoto R2180.0374/P374 3786 

TITLE OF INVENTION: SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN SUPPORT METHOD, AND 
MANUFACTURING METHOD FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOT AL FEE(S) DUE DATE DUE 

Non-Provisional no $1,510.00 $300.00 $1,813.00 05/22/2011 

EXAMINER ART UNIT CLASS-SUBCLASS 

B. Bowers 2825 716-108000 

2. For printing on the patent front page, list 1. Change of correspondence a:ldress or indication of "Fee 
Address" (37 CFR 1.363). 

□ Change of correspondence address (or Change of 
Correspondence Address form PTO/SB/122) attached. 

(1) the names of up to 3 registered patent 
attorneys or agents OR, alternatively, 

Dickstein Shapiro LLP 

)! 
□ 

(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. 

---------------
)(_ 

"Fee Address" indication (or "Fee Address" Indication 
form PTO/SB/47; Rev 03-02 or more recent) attached. 
Use of a Customer Number is re uired. ---------------

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) 

RICOH COMPANY, LTD. Tokyo, Japan 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual 0 Corporation or other private group entity D Government 

4a. The following fee(s) are enclosed: 

0 Issue Fee 

0 Publication Fee (No small entity disrount permitted) 

4b. Payment ofFee(s): 

D A check in the amount of the fee(s) is enclosed. 

0 Payment by credit card. 

0 Advance Order-# of Copies 0 The Director is hereby au1horized by charge 1he required fee(s), or credit any overpayment, to 

Deposit Account Number 04-1073 

5. Change in Entity Status (from status indicated above) 

□ a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. □ b. App.licant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 

The Director of the USPTO is requested to apply the Issue Fee and Pub!" • any) orto re-apply any previoosly paid issue fee to the application identified above. 
NOTE: The Issue Fee and Publication Fee (if required) will not be epted from an ne other than the applicant; a registered attorney or agent; or the a,ssignee or O.ther party in 
interest as shown by the records of the Uhited States Patent and Office 

Authorized Signature 

Typed or printed name Thomas J. D'Amico 

DSMDB-2934823vlPTOL-85 (Rev. 08/08) Approved for use 1hrough 08/31/2013. 0MB 0651-0033 
OF COMMERCE 

Date 

Registration No. 

May20,2011 

28,371 
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Electronic Patent Application Fee Transmittal 

Application Number: 12032117 

Filing Date: 15-Feb-2008 

SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN 

Title of Invention: SUPPORT METHOD, AND MANUFACTURING METHOD FOR SEMICONDUCTOR 
INTEGRATED CIRCUIT 

First Named Inventor/Applicant Name: Yasutaka Tsukamoto 

Filer: Mark J. Thronson/Madeline Baker 

Attorney Docket Number: R2180.0374/P374 

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: 

Utility Appl issue fee 1501 1 1510 1510 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Printed copy of patent - no color 8001 1 3 3 

Total in USD ($) 1813 
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Electronic Acknowledgement Receipt 

EFSID: 10139328 

Application Number: 12032117 

International Application Number: 

Confirmation Number: 3786 

SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN 

Title of Invention: SUPPORT METHOD, AND MANUFACTURING METHOD FOR SEMICONDUCTOR 
INTEGRATED CIRCUIT 

First Named Inventor/Applicant Name: Yasutaka Tsukamoto 

Customer Number: 24998 

Filer: Mark J. Thronson/Madeline Baker 

Filer Authorized By: Mark J. Thronson 

Attorney Docket Number: R2180.0374/P374 

Receipt Date: 20-MAY-2011 

Filing Date: 15-FEB-2008 

Time Stamp: 16:52:18 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1813 

RAM confirmation Number 3561 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
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File Name 
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1 Issue Fee Payment (PTO-85B) Document.pdf no 1 
a9c1 07102508461477d4 714 71 b20a673c58 

f98b1 

Warnings: 

Information: 

33620 

2 Fee Worksheet (PTO-875) fee-info.pdf no 2 
572013e20a0b63df7485ba7d3c5b580f182 

a343c 

Warnings: 

Information: 

Total Files Size (in bytes) 126084 

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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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

12/032,117 06/28/2011 

24998 7590 

DICKSTEIN SHAPIRO LLP 
1825 EYE STREET NW 
Washington, DC 20006-5403 

06/08/2011 

PATENT NO. 

7971167 

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. 

R2180.0374/P374 3786 

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 567 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 Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Yasutaka Tsukamoto, Yokohama city, JAPAN; 
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PTO/SB/81A (12-08) 
Approved for use through 09/30/2025. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995 no oersons are reauired to resoond to a collection of information unless it disolavs a valid 0MB control number ,- Patent Number 7971167 PATENT- POWER OF ATTORNEY 

Issue Date June 28, 2011 
OR 

First Named Inventor YASUTAKATSUKAMOTO 
REVOCATION OF POWER OF ATTORNEY 

Title SEMICONDUCTOR DESIGN SUPPORT DEVICE, 
WITH A NEW POWER OF ATTORNEY SEMICONDUCTOR DESIGN SUPPORT 

AND 
METHOD, AND MANUFACTURING METHOD 
FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

\.. CHANGE OF CORRESPONDENCE ADDRESS Attorney Docket No. 0823-03984 _,,) 

I hereby revoke all previous powers of attorney given in the above-identified patent. 

DA Power of Attorney is submitted herewith. 

OR I hereby appoint Practitioner(s) associated with the Customer Number identified in the box at right as my/our 

127197 I 
~ attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in the United 

States Patent and Trademark Office connected therewith: 
OR 

D I hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified above, and to transact 

all business in the United States Patent and Trademark Office connected therewith: 

Practitioner(s) Name Registration Number 

Please recognize or change the correspondence address for the above-identified patent to: 

Ii] The address associated with the above-identified Customer Number. 
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I I 
D The address associated with the Customer Number identified in the box at right: 

OR 

□ Firmor 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the: 

D Inventor, having ownership of the patent. 

OR 

0 Patent owner. 

Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith or filed on 

SIGNATURE of Inventor or Patent Owner 

Signature /YI Lu/ I Date I March 14, 2023 

Name YI Lu I Telephone I 
Title and Company Authorized Signatory for Patent Matters of Semiconductor Design Technologies LLC 

NOTE: Signatures of all the inventors or patent owners of the entire interest or their representative(s) are required. If more than one signature 

is required, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below. 

DA total of forms are submitted. 

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an 
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB Control 
Number. The 0MB Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 15 minutes per response, 
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the 
information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this 
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email 
lnformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

I/you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

Cadence Design Systems, Inc. - Ex. 1002, Page 00234



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. The United States Patent and 
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's 
system of records is used to manage all applicant and owner information including name, citizenship, 
residence, post office address, and other information with respect to inventors and their legal representatives 
pertaining to the applicant's/owner's activities in connection with the invention for which a patent is sought or 
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this 
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243 
(March 29, 2013). https://www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf 

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that 
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or 
international agency, in response to its request; 3) a contractor of the USPTO having need for the information 
in order to perform a contract; 4) the Department of Justice for determination of whether the Freedom of 
Information Act (FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request 
involving an individual to whom the record pertains, when the individual has requested the Member's 
assistance with respect to the subject matter of the record; 6) a court, magistrate, or administrative tribunal, in 
the course of presenting evidence, including disclosures to opposing counsel in the course of settlement 
negotiations; 7) the Administrator, General Services Administration (GSA), or their designee, during an 
inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the 
GSA regulations and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be 
used to make determinations about individuals; 8) another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of 
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management and 
Budget (0MB) for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or 
examine your submission, which may result in termination of proceedings, abandonment of the application, 
and/or expiration of the patent. 

Additional Uses 

Additional US PTO uses of the information in this record may include disclosure to: 1) the International Bureau 
of the World Intellectual Property Organization, if the record is related to an international application filed under 
the Patent Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.S.C. 
122(b), ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if the record was filed in an application 
which became abandoned or in which the proceedings were terminated and which application is referenced by 
either a published application, an application open to public inspections, or an issued patent, or iv) without 
publication of the application or patent under the specific circumstances provided for by 37 CFR 1.14(a)(1 )(v)­
(vii); and/or 3) the National Archives and Records Administration, for inspection of records. 
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1 _ r:1.im·· UNITED STATES : >~ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
PO Box 1450 

i\!exandda, VA 223·:3 - 1450 
vvv•,t•N.uspto,go-../ 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # 
12/032, 117 

Title of Invention 

RECEIPT DATE/ TIME 
03/14/2023 07:37:25 PM ET 

ATTORNEY DOCKET# 
R2180.0374/P374 

SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN SUPPORT METHOD, 
AND MANUFACTURING METHOD FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

PATENT# 7971167 

CONFIRMATION# 3786 

PATENTCENTER# 61741353 

CUSTOMER# 24998 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

1 ff?~ aia0096.pdf 

i 67-sb0081 a.pdt 

Digest 

DOCUMENT 

167·· aia0096.pdf 

PAGES 

'} 
t-J 

2 

FILED BY Yi Lu 

FILING DATE 02/15/2008 

FIRST NAMED Yasutaka Tsukamoto 
INVENTOR 

AUTHORIZED BY Szymon Gurda 

TOTAL DOCUMENTS: 2 

DESCRIPTION SIZE (KB) 

Assignee shovving of mvnernhip i94 KB 

per 37 CFR 3. 73 

Power of Attorney 460 KB 

MESSAGE DIGEST(SHA~512) 

4545535173566658404F7C046DC990EEOAFiE78E11D7AAC909 
9058EBB35202757722954751C0197731DA52A1F2CBCF248584 
147312E55454384B92388EF70EB1 
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167-sbOOB 1 a. pdf 

Page 2 of 2 

8190301FBE6028299FB47390A243CCA874F9FC3B568BE12A83 
7ACF5BF44CBOC5COC8B38AAA95FFF3BE68913E40E28272588 
BEOB9C87ABAOD93CF74280FDF0231 

Tr1is Acknowledgernent Receipt evidences receipt on Fie noted date by Fie USPTO ol the ind,cated documents, chHmc!e,ized 

oy !he ap0l:c:ant, a.no includin9 page cou:1ts, ,Nhere app,,cab,e. It serves as e11id::ince of r;:iceipt si,,1ilar to a Post Card, as 

described in MPEP 503. 

New ApplicaUons Under 35 ll.S.C. 11 i 

ll a new application is being lil,,,d and the applicat,on inc,udes the n,,,cessary componen!s lor l::inq date (s,,,;:i 37 c,:H i .53(b)-(d) 

and MPEP 506), a Filinn Receipt (37 CFR 1.541 wil! be issued in due course and the date shovvn on this .Acknowlednement 

Rece,,.ll vdl estabiisr1 the lilinn date ol the Hpplica!ion 

National Stage of an !ntemam:ma! Appl!cam:m lmdm· 35 LLS.C. 371 

If a timeiy submission !o enter the national stage of an international application is compliant vvi!h the conditions of 35 U.S.C. 

371 and other Hpplicable requirements a Form PCT/DO/E0/903 ind,cating acceptance ol the applicat:on as a national stage 

subn1ission unr.ler 35 U.S.C 37"1 vvill be issue0 in addition to tl1e Fiiinn Receipt, in ciue course. 

New international Application Fi!ed with the USPTO as a Receiving Office 

If a new ,nternationa.i app:ica.tion is beinn f:led rn,d !he interna.!iona, a0plication includes the necessa:y corn0onents for an 

international fi!inq ciate (see PCT .A1·ticle 11 anr.l MPEP 1B10), a t"1otification of the International Application f\Jumber and of the 

International Filing Dale (Form PCT/R0/105) will be issued in due course, subject to prese:iptions concerning national security, 

and !h::i date show:1 on this .Ac:kno,Nl,,,dgement Hec:eipt will establish the int::H:1a.tiona, lili:1g date of the applica!ion. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

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. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: SEMICONDUCTOR DESIGN TECHNOLOGIES LLC 

Application No./Patent No.: 7971167 Filed/Issue Date: _J_u_n_e_2_8_, _2_0_11 _______ _ 
Titled: SEMICONDUCTOR DESIGN SUPPORT DEVICE, SEMICONDUCTOR DESIGN SUPPORT METHOD, AND MANUFACTURING METHOD FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

SEMICONDUCTOR DESIGN TECHNOLOGIES LLC, a corporation 
---------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. G A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: YASUTAKA TSUKAMOTO To: RICOH COMPANY, LTD. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 020517 Frame 0185 or for which a copy thereof is attached. 

2_ From: RICOH COMPANY, LTD. To: SEMICONDUCTOR DESIGN TECHNOLOGIES LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 062552 Frame 0702 or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). 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 minutes 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, call I -800-PTO-9 I 99 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

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. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Szymon M. Gurda/ 
Signature 

Szymon M. Gurda 
Printed or Typed Name 

[Page 2 of 2] 

March 14, 2023 
Date 

58451 
Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

12/032,117 

27197 
MICHAEL J. CHERSKOV 
SZYMON M. GURDA 
903 COMMERCE DR 
SUITE 310 
OAK BROOK, IL 60523 

FILING OR 3 71 (C) DATE 

02/15/2008 

UJ\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Viigmia 22313-1450 
"WViw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Y asutaka Tsukamoto 0823-03984 
CONFIRMATION NO. 3786 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]!~l!~IUl~l!ll~!I~ !I] 111111111111111 IIII IIII 

Date Mailed: 04/04/2023 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 03/14/2023. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/ylueng/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

12/032,117 

24998 
Blank Rome LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 

FILING OR 3 71 (C) DATE 

02/15/2008 

UJ\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Viigmia 22313-1450 
"WViw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Y asutaka Tsukamoto R2180.0374/P374 
CONFIRMATION NO. 3786 

POWER OF ATTORNEY NOTICE 

11111111111111111 lllll ll]~!l]!~l!~IUl~l!ll~!H] 111111111111111 IIII IIII 
Date Mailed: 04/04/2023 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 03/14/2023. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/ylueng/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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To: 
From: 
Cc: 

sgu rda@cherskov.com, mai l@cherskov.com, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 27197 

Apr 04, 2023 03:31 :16 AM 

Dear PAIR Customer: 

MICHAEL J. CHERSKOV 
SZYMON M. GURDA 
903 COMMERCE DR 
SUITE 310 
OAK BROOK, IL 60523 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 27197, have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
12032117 

Document 
N570 
N570 

Mailroom Date 
04/04/2023 
04/04/2023 

Attorney Docket No. 
0823-03984 
0823-03984 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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