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Docket No NAUP2505USA 

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION 
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT 

Title of Invention: 
LAYOUT PATTERN FOR ST-SRAM AND THE MANUFACTURING METHOD 
THEREOF 

As the below named inventor, I hereby declare that: 
This declaration is directed to: 

0 The attached application, or 

□ United States application number filed on , or ------
□ PCT international application number filed on --------- -------

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the 
application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable 
under18 U .S.C. 1001 by fine or imprisonment of not more than five (5) years, or both. 

In consideration of the payment by UNITED MICROELECTRONICS having a postal address of 
CORP. 

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C. 

(referred to as "ASSIGNEE"below) to I ofthe sum of One Dollar($ 1.00), the receipt of which is hereby 
acknowledged, andfor other good and valuable consideration. 

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE 
the entire right, title and interest in and to any and all improvements which are disclosed in the 
invention as above-identified application and, in and to, all Letters Patent to be obtained for said 
invention by the above application or any continuations, continuation-in-part, divisions, renewals, 
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof. 

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or 
entered into which would conflict with this assignment; 

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts 
and documents relating to said invention and said Letters Patent and legal equivalents as may be 
known and accessible to I and will testify as to the same in any interference, litigation proceeding 
related thereto and will promptly execute and deliver to ASSIGNEE or its legal 

representatives any and all papers, instruments or affidavits required to apply for, obtain, 
maintain, issue and enforce said application, said invention and said Letters Patent and said 
equivalents thereof which may be necessary or desirable to carry out the proposes thereof. 
IN WINTNESS WHEREOF, I have hereunto set hand and seal this j UL O 2 2015 (Date of signing) 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire 
inventive entitv. must accompanv this form. Use this form for each additional inventor. 

NPO#NAU-P2505-USA:0 

CUST#UMCD-2015-0151 

Page 1 of 8 F#NPO-P0002E-US 1201 

DSC0-104U005215 
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invention as above-identified application and, in and to, all Letters Patent to be obtained for said 
invention by the above application or any continuations, continuation-in-part, divisions, renewals, 
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof. 

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or 
entered into which would conflict with this assignment; 

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts 
and documents relating to said invention and said Letters Patent and legal equivalents as may be 
known and accessible to I and will testify as to the same in any interference, litigation proceeding 
related thereto and will promptly execute and deliver to ASSIGNEE or its legal 

representatives any and all papers, instruments or affidavits required to apply for, obtain, 
maintain, issue and enforce said application, said invention and said Letters Patent and said 
equivalents thereof which may be necessary or desirable to carry out the proll()Se$_8'f5eof. 
IN WINTNESS WHEREOF, I have hereunto set hand and seal this JUL O 2 L (Date of signing) 
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COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION 
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT 

Title of Invention: 
LAYOUT PATTERN FOR ST-SRAM AND THE MANUFACTURING METHOD 
THEREOF 

As the below named inventor, l hereby declare that: 
This declaration is directed to: 

0 The attached application, or 

o United States application number filed on , or ------
□ PCT international application number filed on --------- -------

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the 
application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable 
under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both. 

In consideration of the payment by UNITED MICROELECTRONICS having a postal address of 
CORP. 

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C. 

(referred to as "ASSIGNEE"below) to I of the sum of One Dollar($ 1.00), the receipt of which is hereby 
acknowledged, andfor other good and valuable consideration. 

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE 
the entire right, title and interest in and to any and all improvements which are disclosed in the 
invention as above-identified application and, in and to, all Letters Patent to be obtained for said 
invention by the above application or any continuations, continuation-in-part, divisions, renewals, 
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof. 

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or 
entered into which would conflict with this assignment; 

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts 
and documents relating to said invention and said Letters Patent and legal equivalents as may be 
known and accessible to I and will testify as to the same in any interference, litigation proceeding 
related thereto and will promptly execute and deliver to ASSIGNEE or its legal 

representatives any and all papers, instruments or affidavits required to apply for, obtain, 
maintain, issue and enforce said application, said invention and said Letters Patent and said 
equivalents thereof which may be necessary or desirable to carry out the proposes thereof. 
IN WINTNESS WHEREOF, I have hereunto set hand and seal this JUL O 2 2U~5 (Date of signing) 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire 
inventive entitv. must accompany this form. Use this form for each additional inventor. 
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USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT 

Title of Invention: 
LAYOUT PATTERN FOR ST-SRAM AND THE MANUFACTURING METHOD 
THEREOF 

As the below named inventor, I hereby declare that: 
This declaration is directed to: 

0 The attached application, or 

□ United States application number filed on , or ------
□ PCT international application number filed on --------- -------

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the 
application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable 
under18 U .s.c. 1001 by fine or imprisonment of not more than five (5) years, or both. 

In consideration of the payment by UNITED MICROELECTRONICS having a postal address of 
CORP. 

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C. 

(referred to as "ASSIGNEE"below) to I of the sum of One Dollar($ 1.00), the receipt of which is hereby 
acknowledged, andfor other good and valuable consideration. 

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE 
the entire right, title and interest in and to any and all improvements which are disclosed in the 
invention as above-identified application and, in and to, all Letters Patent to be obtained for said 
invention by the above application or any continuations, continuation-in-part, divisions, renewals, 
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof. 

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or 
entered into which would conflict with this assignment; 

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts 
and documents relating to said invention and said Letters Patent and legal equivalents as may be 
known and accessible to I and will testify as to the same in any interference, litigation proceeding 
related thereto and will promptly execute and deliver to ASSIGNEE or its legal 

representatives any and all papers, instruments or affidavits required to apply for, obtain, 
maintain, issue and enforce said application, said invention and said Letters Patent and said 
equivalents thereof which may be necessary or desirable to carry out the proposes thereof. 
IN WlNTNESS WHEREOF, I have hereunto set hand and seal this JUL O 2 2015 (Date of signing) 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire 
inventive entity, must accompany this form. Use this form for each additional inventor. 
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
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REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the 
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form 
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application. 

Application Number N/A 

Filing Date N/A 

First Named Inventor Tien-Yu Lu 
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Art Unit N/A 
Examiner Name N/A 
Attorney Docket Number NAUP2505USA 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Winston Hsu/ Dale 07/06/2015 

Name Winston Hsu Telephone 3027291562 
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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 3 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
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[Z] I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PT0/AIA/82A) or identified above: I 
OR 27765 I 

□ I hereby appoint Practitioner{s) named in the attached list {form PT0/AIA/82C) as my/our attomey{s) or agent(s), and to transact 
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Please recognize or change the correspondence address for the application identified in the attached transmittal 
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0 The address associated with the above-mentioned Customer Number 
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□ The address associated with Customer Number: I I 
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Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant {if the Applicant is a juristic entity, list the Applicant name in the box): 

jUNITED MICROELECTRONICS CORP. 

□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 
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Abstract of Disclosure 

The present invention provides a layout pattern of an 8-transistor 

static random access memory (8T-SRAM), at least including a first 

diffusion region, a second diffusion region and a third diffusion 

region disposed on a substrate, a critical dimension region being 

disposed between the first diffusion region and the third diffusion 

region. The critical dimension region directly contacts the first 

diffusion region and the third diffusion region, a first extra 

diffusion region, a second extra diffusion region and a third extra 

diffusion region disposed surrounding and directly contacting the 

first diffusion region, the second diffusion region and the third 

diffusion region respectively. The first, the second and the third 

extra diffusion region are not disposed within the critical dimension 

region. 
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Claims 

What is claimed is: 

1 .A layout pattern of an eight transistors static random access memory 

(8T-SRAM), comprising: 

a first diffusion region, a second diffusion region and a third 

diffusion region disposed on a substrate, a critical dimension region 

being disposed between the first diffusion region and the third 

diffusion region, wherein the critical dimension region directly 

contacts the first diffusion region and the third diffusion region; 

and 

a first extra diffusion region, a second extra diffusion region 

and a third extra diffusion region disposed surrounding and directly 

contacting the first diffusion region, the second diffusion region 

and the third diffusion region respectively, wherein the first, the 

second and the third extra diffusion region are not disposed within 

the critical dimension region. 

2. The layout pattern of an 8T-SRAM of claim 1, wherein the 8T-SRAM 

includes a plurality of SRAM cells, each SRAM cell comprising: 

and 

a first pull-up transistor and a second pull-up transistor; 

a first pull-down transistor and a second pull-down transistor; 

a first up access transistor and a second up access transistor; 

a first down access transistor and a second down access transistor. 

3. The layout pattern of an 8T-SRAM of claim 2, wherein the first 

diffusion region corresponds to the first down access transistor, 

the second diffusion region corresponds to the second down access 

transistor, and the third diffusion region corresponds to the second 

pull-down transistor. 

4. The layout pattern of an 8T-SRAM of claim 1, wherein the length 

of the critical dimension region is equal to or smaller than 54 

nanometers (nm) . 

Page 12 of 16 
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5. The layout pattern of an 8T-SRAM of claim 1, wherein the width 

of first extra diffusion region, the width of the second extra 

diffusion region and the width of the third extra diffusion region 

is between 5-10 nm. 

6. The layout pattern of an 8T-SRAM of claim 1, further comprising 

at least two gate structures, wherein the first diffusion region, 

the second diffusion region and the third diffusion region are 

disposed on two sides of the two gate structures. 

7. The layout pattern of an 8T-SRAM of claim 1, wherein the layout 

pattern is formed through a photomask, the pattern on the photomask 

comprising: 

a first pattern, a second pattern and a third pattern, 

corresponding to the first diffusion region, the second diffusion 

region and the third diffusion region respectively; and 

a plurality of extra patterns, including at least one first extra 

pattern, at least one second extra pattern and at least one third 

extra pattern, corresponding to the first extra diffusion region, 

the second extra diffusion region and the third extra diffusion region 

respectively. 

8. The layout pattern of an 8T-SRAM of claim 7, wherein an L-shaped 

angle is disposed between the first extra pattern and the first pattern, 

and another L-shaped angle is disposed between the third extra pattern 

and the third pattern. 

9. The layout pattern of an 8T-SRAM of claim 1, wherein the second 

diffusion region is shifted apart from the third diffusion region. 

10 .A method for forming a layout pattern of an eight transistors static 

random access memory (8T-SRAM), comprising: 

forming a first diffusion region, a second diffusion region and 

a third diffusion region disposed on a substrate, a critical dimension 

region being defined and disposed between the first diffusion region 

Page 13 of 16 
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and the third diffusion region, wherein the critical dimension region 

directly contacts the first diffusion region and the third diffusion 

region; and 

forming a first extra diffusion region, a second extra diffusion 

region and a third extra diffusion region disposed surrounding and 

directly contacting the first diffusion region, the second diffusion 

region and the third diffusion region respectively, wherein the first, 

the second and the third extra diffusion region are not disposed within 

the critical dimension region. 

11.The method of claim 10, wherein the 8T-SRAM includes a plurality 

of SRAM cells, each SRAM cell comprising: 

and 

a first pull-up transistor and a second pull-up transistor; 

a first pull-down transistor and a second pull-down transistor; 

a first up access transistor and a second up access transistor; 

a first down access transistor and a second down access transistor. 

12. The method of claim 11, wherein the first diffusion region 

corresponds to the first down access transistor, the second diffusion 

region corresponds to the second down access transistor, and the third 

diffusion region corresponds to the second pull-down transistor. 

13. The method of claim 10, wherein the length of the critical dimension 

region is equal to or smaller than 54 nanometers (nm). 

14. The method of claim 10, wherein the width of first extra diffusion 

region, the width of the second extra diffusion region and the width 

of the third extra diffusion region is between 5-10 nm. 

15.The method of claim 10, further comprising forming at least two 

gate structures, wherein the first diffusion region, the second 

diffusion region and the third diffusion region are disposed on two 

sides of the two gate structures. 
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16. The method of claim 10, wherein the layout pattern is formed through 

a photomask, the pattern on the photomask comprising: 

a first pattern, a second pattern and a third pattern, 

corresponding to the first diffusion region, the second diffusion 

region and the third diffusion region respectively; and 

a plurality of extra pat terns, including at least one first extra 

pattern, at least one second extra pattern and at least one third 

extra pattern, corresponding to the first extra diffusion region, 

the second extra diffusion region and the third extra diffusion region 

respectively. 

17. The method of claim 16, wherein an L-shaped angle is disposed 

between the first extra pattern and the first pattern, and another 

L-shaped angle is disposed between the third extra pattern and the 

third pattern. 

18.The method of claim 10, wherein the second diffusion region is 

shifted apart from the third diffusion region. 

19.The method of claim 10, wherein the first diffusion region, the 

second diffusion region, the third diffusion region and the first 

extra diffusion region, the second extra diffusion region, and the 

third extra diffusion region are formed simultaneously. 
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Title 

LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Background of the Invention 

1. Field of the Invention 

[0001] The invention relates to a static random access memory (SRAM) , 

and more particularly, to a layout pattern of an 8 transistors SRAM 

(8T-SRAM) . 

2. Description of the Prior Art 

[0002] An embedded static random access memory (SRAM) comprises a 

logic circuit and a static random access memory connected to the logic 

circuit. SRAM is a kind of volatile memory cell, which means it 

preserves data only while power is continuously applied. SRAM is 

built of cross-coupled inverters that store data during the time that 

power remains applied, unlike dynamic random access memory (DRAM) 

that needs to be periodically refreshed. Because of its high access 

speed, SRAM is also used in computer systems as a cache memory. 

[0003] However, as pitch of the exposure process decreases, it has 

been difficult for the current SRAM architecture to produce desirable 

patterns. Hence, how to enhance the current SRAM architecture for 

improving exposure quality has become an important task in this field. 

Summary of the Invention 

[0004] The present invention provides a layout pattern of an 

8-transistor static random access memory (8T-SRAM), at least 

comprising a first diffusion region, a second diffusion region and 

a third diffusion region disposed on a substrate, a critical dimension 

region being disposed between the first diffusion region and the third 

diffusion region, wherein the critical dimension region directly 

contacts the first diffusion region and the third diffusion region, 

a first extra diffusion region, a second extra diffusion region and 

a third extra diffusion region disposed surrounding and directly 
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contacting the first diffusion region, the second diffusion region 

and the third diffusion region respectively, wherein the first, the 

second and the third extra diffusion region are not disposed within 

the critical dimension region. 

[0005] The present invention further provides a method for forming 

a layout pattern of an 8-transistor static random access memory 

(8T-SRAM), at least comprising: a first diffusion region, a second 

diffusion region and a third diffusion region are formed and disposed 

on a substrate, a critical dimension region being defined and disposed 

between the first diffusion region and the third diffusion region, 

wherein the critical dimension region directly contacts the first 

diffusion region and the third diffusion region, and a first extra 

diffusion region, a second extra diffusion region and a third extra 

diffusion region are formed, surrounding and directly contacting the 

first diffusion region, the second diffusion region and the third 

diffusion region respectively, wherein the first, the second and the 

third extra diffusion region are not disposed within the critical 

dimension region. 

[0006] One preferred embodiment of the present invention further 

forms the extra diffusion regions surrounding each diffusion region, 

so the beta ratio can be increased, and thereby improve the performance 

of the 8T-SRAM, but the 8T-SRAM still maintains a good stability. 

In addition, each extra diffusion region will not disposed within 

the critical dimension region. Therefore, the extra diffusion regions 

will not influence the length or the width of the critical dimension 

region, thereby preventing the shorting issues. 

[0007] These and other objectives of the present invention will no 

doubt become obvious to those of ordinary skill in the art after 

reading the following detailed description of the preferred 

embodiment that is illustrated in the various figures and drawings. 

Brief Description of the Drawings 
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[0008) Fig. 1 illustrates a layout diagram of a SRAM according to a 

first preferred embodiment of the present invention. 

[0009) Fig. 2 illustrates a circuit diagram of an eight-transistor 

SRAM (8T-SRAM) cell of a SRAM of the present invention. 

[0010) FIG.3 shows the partial enlarged diagram of FIG.1. 

[0011) FIG.4 shows a photomask corresponds to the diffusion regions 

of FIG.3. 

[0012) Fig. 5 illustrates a layout diagram of a SRAM according to a 

second preferred embodiment of the present invention. 

[0013) FIG.6 shows a photomask corresponds to the diffusion regions 

of FIG.5. 

Detailed Description 

[0014) To provide a better understanding of the present invention to 

users skilled in the technology of the present invention, preferred 

embodiments are detailed as follows. The preferred embodiments of 

the present invention are illustrated in the accompanying drawings 

with numbered elements to clarify the contents and the effects to 

be achieved. 

[0015) Please note that the figures are only for illustration and the 

figures may not be to scale. The scale may be further modified 

according to different design considerations. When referring to the 

words "up" or "down" that describe the relationship between components 

in the text, it is wel 1 known in the art and should be clearly understood 

that these words refer to relative positions that can be inverted 

to obtain a similar structure, and these structures should therefore 

not be precluded from the scope of the claims in the present invention. 

[0016) Referring to FIGS. 1-2, FIG. 1 illustrates a layout diagram 

of a static random access memory (SRAM) according to a preferred 

embodiment of the present invention, and FIG. 2 illustrates a circuit 

diagram of an eight-transistor SRAM (8T-SRAM) cell of a SRAM of the 

present invention. 
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[0017) As shown in FIGS. 1-2, the SRAM device of the present invention 

preferably includes at least one SRAM cell, each SRAM cell including 

an eight-transistor SRAM (8T-SRAM) cell 10. 

[0018) In this embodiment, each 8T-SRAM cell 10 is composed of a first 

pull-up transistor PLl, a second pull-up transistor PL2, a first 

pull-down transistor PDl, a second pull-down transistor PD2, a first 

up access transistor PGlA, a first down access transistor PGlB, a 

second up access transistor PG2A and a second down access transistor 

PG2B. These eight transistors constitute a set of flip-flops. The 

first and the second pull-up transistors PLl and PL2, and the first 

and the second pull-down transistors PDl and PD2 constitute a latch 

that stores data in the storage nodes 24 and 26. Since the first and 

the second pull-up transistors PLl and PL2 act as power load devices, 

they can be replaced by resistors. Under this circumstance, the static 

random access memory becomes a four-transistor SRAM (4T-SRAM). In 

this embodiment, the first and the second pull-up transistors PLl 

and PL2 preferably share a source/drain region and electrically 

connect to a voltage source Vee, the first and the second pull-down 

transistors PDl and PD2 share a source/drain region and electrically 

connect to a voltage source Vss. 

[0019) Preferably, the first and the second pull-up transistors PLl 

and PL2 of the 8T-SRAM cell 10 are composed of p-type metal oxide 

semiconductor (PMOS) transistors; the first and the second pull-down 

transistors PDl and PD2, the first up and the second up access 

transistors PGlA and PG2A, and the first up and the second down access 

transistors PGlB and PG2B are composed of n-type metal oxide 

semiconductor (NMOS) transistors. The first pull-up transistor PLl 

and the first pull-down transistor PDl constitute an inverter, which 

further form a series circuit 28. One end of the series circuit 28 

is connected to a voltage source Vee and the other end of the series 

circuit 28 is connected to a voltage source Vss. Similarly, the second 

pull-up transistor PL2 and the second pull-down transistor PD2 

constitute another inverter and a series circuit 30. One end of the 

Page 4 of 16 

Page 26 of 97



series circuit 30 is connected to the voltage source Vee and the other 

end of the series circuit 30 is connected to the voltage source Vss. 

[0020] The storage node 24 is connected to the respective gates G of 

the second pull-down transistor PD2 and the second pull-up transistor 

PL2. The storage node 24 is also connected to the drains D of the 

first pull-down transistor PDl, the first pull-up transistor PLl, 

the first up access transistor PGlA, and the first down access 

transistor PGlB. Similarly, the storage node 26 is connected to the 

respective gates G of the first pull-down transistor PDl and first 

the pull-up transistor PLl. The storage node 26 is also connected 

to the drains D of the second pull-down transistor PD2, the second 

pull-up transistor PL2, the second up access transistor PG2A and the 

second down access transistor PG2B. The gates of the first up access 

transistor PGlA and the second up access transistor PG2A are 

respectively coupled to a first word line (WLl); the gates of the 

first down access transistor PGlB and the second down access 

transistor PG2B are respectively coupled to a second word line (WL2) ; 

the source S of the first up access transistor PGlA and the second 

up access transistor PG2A are respectively coupled to a first bit 

line (BLl); the source S of the first down access transistor PGlB 

and the second down access transistor PG2B are respectively coupled 

to a second bit line (BL2). 

[0021] In this embodiment, the SRAM cell 10 is disposed on a substrate 

52, such as a silicon substrate or silicon-on-insulator (SOI) 

substrate. The substrate may be a planar substrate, or a plurality 

of fin-shaped structures (not shown) may be formed on the substrate 

52. Next, a plurality of gate structures 56 and 58 are formed on the 

substrate 52. In this embodiment, take a planar 8T-SRAM as an example. 

In other words, this embodiment does not include the fin-shaped 

structures, but the present invention is not limited thereto. In 

another case, the fin-shaped structures may also be comprised within 

the scope of the present invention. 
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[0022) Afterwards, an ion implantation process and an anneal process 

are performed in sequence, to form a plurality of diffusion regions 

40 in the substrate 52 and surrounding each transistor (including 

the first pull-up transistor PLl, the second pull-up transistor PL2 ... ), 

wherein the diffusion regions 40 are disposed on two sides of the 

gate structure 56, 58. The diffusion regions 40 mentioned above are 

used as the source/drain region of each transistor. Next, a plurality 

of contact plugs 62 are formed, wherein each contact plug 62 may be 

a single layer contact or a multiple layer contact, disposed on the 

diffusion region 40 (the source/drain region of each transistor), 

used as to electrically connect the voltage source Vee, the voltage 

source Vss, the word lines WLl, WL2 or the bit lines BLl, BL2. In 

another case, the contact plug 62 may contact the source/drain region 

of the gate structure 56 and the gate structure 58 simultaneously, 

used as the share contact of the 8T-SRAM cell. In addition, the shallow 

trench isolation (STI, not shown) may be formed and surrounding each 

diffusion region 40. This is well known to those skilled in the art, 

and will not be described here. 

[0023) In order to clearly describe the feature of the diffusion region 

of the present invention, FIG.3 shows the partial enlarged diagram 

of FIG .1. FIG. 4 shows a photomask corresponds to the diffusion regions 

of FIG.3. It is noteworthy that the diffusion regions and partial 

gate structures compose the active area, and other regions are STI. 

The photomask shown in FIG.4 is the masks covering the active area, 

and STI is then formed in the substrate and out of the active area. 

Please refer to FIG.3, the first down access transistor PGlB, the 

second down access transistor PG2B and the second pull-down transistor 

PD2 of the 8T-SRAM are shown in FIG.3. The diffusion region that 

surrounds the first down access transistor PGlB is defined as the 

first diffusion region 40A; the diffusion region that surrounds the 

second down access transistor PG2B is defined as the second diffusion 

region 40B, the diffusion region that surrounds the second pull-down 

transistor PD2 is defined as the third diffusion region 40C, and the 

region having minimum spaces that are disposed between every two 
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adjacent and separated apart diffusion regions is defined as the 

critical dimension region 42. For example, the first diffusion region 

40A and the third diffusion region 40C do not contact each other, 

therefore, the region that disposed between first diffusion region 

40A and the third diffusion region 40C and with the minimum spaces 

is defined as the critical dimension region 42. The first to the third 

diffusion regions mentioned above are used as the source/drain regions 

of the first down access transistor PGlB, the second down access 

transistor PG2B and the second pull-down transistor PD2 respectively, 

and all of them are composed of n-type metal oxide semiconductor (NMOS) 

transistors, so they can be formed simultaneously, but not limited 

thereto. Afterwards, please refer to FIG. 4, the photomask 90 at least 

includes a plurality of first patterns 90A (only shown one in FIG.4) 

corresponds to the first diffusion region 40A; a plurality of second 

patterns 90B (only shown one in FIG.4) corresponds to the second 

diffusion region 40B; a plurality of third patterns 90C (only shown 

one in FIG.4) corresponds to the third diffusion region 40C. It can 

be understood that there are only parts of the photomask patterns 

shown in FIG. 4, so the actual photomask should include more patterns 

than FIG.4 shows, and correspond to each diffusion region shown in 

FIG.1. 

[0024] With the miniaturization of components, tje spacing between 

elements is also decreased. However, while forming the diffusion 

regions 40A-40C, different diffusion regions cannot contact each 

other (for example, the first diffusion region 40A cannot contact 

the second diffusion region 40B or the third diffusion region 40C), 

so as to prevent the shorting issue. In the present invention, 

applicant's experiment found that the critical dimension during the 

lithography step is about 54nm. In other words, during the step for 

forming the STI, a plurality of hard masks are formed and cover the 

active areas, and the minimum distance between every two adjacent 

hard masks is about 54nm. Please refer to FIG.3. The length Ll of 

the critical dimension region 42 should be larger than or equal to 

54nm. When the condition is satisfied, the spaces between each the 
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diffusion region 40 can be decreased, but different diffusion regions 

40 are still separated and will not contact each other, so as to prevent 

the shoring issue of the 8T-SRAM. In addition, in one layout pattern 

of the present invention, the second diffusion region 40B is shifted 

from the third diffusion region 40C. In other words, the length a 

and the length b shown in FIG.3 are different. It can be understood 

that the layout pattern of the present invention is not limited to 

the pat terns shown in FIG. 3, and can be adjusted according to actual 

requirements. 

[0025] The following description will detail the different 

embodiments of the SRAM of the present invention. To simplify the 

description, the following description will detail the 

dissimilarities among the different embodiments and the identical 

features will not be redundantly described. In order to compare the 

differences between the embodiments easily, the identical components 

in each of the following embodiments are marked with identical 

symbols. 

[0026] In 8T-SRAM, the beta ratio (f3 ratio) will influence the 

performance and the stability of the 8T-SRAM, wherein the beta ratio 

is equal to the ratio of the passing current of the pull down transistor 

(such as PD2) to the passing current of the access transistor (such 

as PG2B) . Generally, the beta ratio balances performance and stability. 

One purpose of the present invention is to increase the beta ratio 

and to improve the performance of an 8T-SRAM, but still maintain good 

stability. 

[0027] Fig. 5 illustrates a layout diagram of a SRAM according to a 

second preferred embodiment of the present invention. Please refer 

to FIG. 5, the difference between this embodiment and the first 

preferred embodiment is further forming a plurality of extra diffusion 

regions 44 surrounding the first diffusion region 40A, the second 

diffusion region 40B and the third diffusion region 40C mentioned 

above. The extra diffusion regions 44 include at least one extra 
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diffusion region 44A, at least one extra diffusion region 44B and 

at least one extra diffusion region 44C, wherein the extra diffusion 

region 44A directly contacts the first diffusion region 40A; the extra 

diffusion region 44B directly contacts the second diffusion region 

40B; and the extra diffusion region 44C directly contacts the third 

diffusion region 40C. Preferably, each extra diffusion region 44 and 

the first, the second and the third diffusion regions can be formed 

simultaneously. In other words, the extra diffusion regions 44 can 

be deemed as the extending portions of the first diffusion region 

40A, the second diffusion region 40B and the third diffusion region 

40C. In this embodiment, the width of each extra diffusion region 

44 is about 5-10 nm, and it may slightly increase the area of the 

diffusion region. According to the applicant's experiment, the beta 

ratio can be increased while the area of the diffusion region is 

increased. For example, in this embodiment, without forming the 

diffusion region 44, the beta ratio is about 1.80-1.90, and after 

the diffusion regions 44 are formed, the beta ratio is increased to 

about 1. 90-2. 06, and the entire performance of 8T-SRAM also improves 

about 3 ~ 
0. 

[0028] It can be understood that even though the extra diffusion 

regions 44 are only disposed surrounding the first diffusion region 

40A, the second diffusion region 40B and the third diffusion region 

40C in FIG.5, the extra diffusion region of the present invention 

can further be disposed surrounding the diffusion regions of other 

transistors, such as the diffusion region 4 0 shown in FIG .1. Besides, 

the diffusion regions 44 still satisfy the condition that they are 

not disposed within the critical dimension region 42, so as to prevent 

the shorting issue of the 8T-SRAM. 

[0029] In order to prevent the shorting issue after further forming 

the extra diffusion regions 44, the extra diffusion regions 44 of 

the present invention will not be disposed within the critical 

dimension region 42. Therefore, the extra diffusion regions 44 will 

not influence the length or the width of the critical dimension region 
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42, and the length (or the width) of the critical dimension region 

42 is still maintained in minimum spaces during the lithography step, 

thereby preventing the shorting issues. 

[0030] Besides, the first diffusion region 40A, the second diffusion 

region 40B, the third diffusion region 40C and the extra diffusion 

regions 44 are preferably formed through a photomask. Please refer 

to FIG.6, which shows a partial photomask used for forming each 

diffusion region. The photomask 90' includes a plurality of first 

patterns 90A corresponding to the first diffusion regions 40A; a 

plurality of second patterns 90B corresponding to the second diffusion 

regions 40B; a plurality of third patterns 90C corresponding to the 

third diffusion regions 40C; and a plurality of extra patterns 94, 

including the extra patterns 94A, 94B and 94C, respectively correspond 

to the extra diffusion regions 44A-44C mentioned above. In addition, 

the photomask may further comprise other patterns (not shown), 

corresponding to the diffusion regions of other transistors shown 

in FIG.1. Preferably, each extra pattern 94 is a stripe-shaped 

structure, disposed surrounding the first pattern 90A, the second 

pattern 90B and the third pattern 90C, but not disposed within the 

region that corresponds to the critical dimension region 42 (such 

as the region C shown in FIG. 6) . In this embodiment, an L- shaped angle 

tl is disposed between the first pattern 90A and the extra pattern 

94A, another L-shaped angle t2 is disposed between the third pattern 

90C and the extra pattern 94C, and the region C is disposed between 

the L-shaped angle tl and the L-shaped angle t2. 

[0031] Compared with the first preferred embodiment, the second 

preferred embodiment further forms the extra diffusion regions 

surrounding each diffusion region, so the beta ratio can be increased, 

and thereby improves the performance of the 8T-SRAM, but the 8T-SRAM 

still maintains a good stability. In addition, each extra diffusion 

region will not be disposed within the critical dimension region. 

Therefore, the extra diffusion regions will not influence the length 

or the width of the critical dimension region, thereby preventing 
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the shorting issues. 

[0032] Those skilled in the art will readily observe that numerous 

modifications and alterations of the device and method may be made 

while retaining the teachings of the invention. Accordingly, the above 

disclosure should be construed as limited only by the metes and bounds 

of the appended claims. 
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Mailing Address of Inventor: 

Address 1 No.68, Ln. 436, Dawan Rd., Yongkang Dist. 

Address 2 

City I Tainan City I State/Province I 
Postal Code I I Country i I TW 

Inventor 3 I Remove I 
Legal Name 
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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 contains a valid 0MB control number. 

Attorney Docket Number NAUP2505USA 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Prefix Given Name Middle Name Family Name Suffix 

Yu-Tse Kuo 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City Tainan City !Country of Residence i ITW 

Mailing Address of Inventor: 

Address 1 No.10-1, Datong St., Madou Dist. 

Address 2 

City I Tainan City I State/Province I 
Postal Code I I Country i I TW 

Inventor 4 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Chun-Hsien Huang 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City Tainan City !Country of Residence i ITW 

Mailing Address of Inventor: 

Address 1 No.27, Ln. 110, Zhongxiao Rd., Jiali Dist. 

Address 2 

City I Tainan City I State/Province I 
Postal Code I I Country i I TW 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 27765 

Email Address winstonhsu@naipo.com I I Add Email I !Remove Emaill 
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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 contains a valid 0MB control number. 

Attorney Docket Number NAUP2505USA 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Application Information: 

Title of the Invention LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Attorney Docket Number NAUP2505USA I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 4 I Suggested Figure for Publication (if any) I 

Filing By Reference: 
Only compete this section when filing an application by reference under 35U.S.C.111 (c) and 37 CFR 1 .57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

.-
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 1 

filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: ® Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 27765 
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Attorney Docket Number NAUP2505USA 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required 
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the application number blank. 

Prior Application Status I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Additional Domestic Benefit/National Stage Data may be generated within this form I I Add 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (POX) ithe information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 

Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

201510336560.9 CN 2015-06-17 

Additional Foreign Priority Data may be generated within this form by selecting the 
I I Add button. 

Add 

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Attorney Docket Number NAUP2505USA 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Authorization to Permit Access: 

~ Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date offiling this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
0 Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 

Name of the Deceased or Legally Incapacitated Inventor : I 

If the Applicant is an Organization check here. ~ 
Organization Name I UNITED MICROELECTRONICS CORP. 
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Attorney Docket Number NAUP2505USA 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Mailing Address Information: 

Address 1 No.3, Li-Hsin Road 2, 

Address 2 Science-Based Industrial Park 

City Hsin-Chu City State/Province 

Country ii TW Postal Code 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Tille 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 
Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City I State/Province 

Country i I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 
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Attorney Docket Number NAUP2505USA 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Signature: Remove 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications 

Signature /Winston Hsu/ Date (YYYY-MM-DD) 2015-07-06 

First Name Winston I Last Name I Hsu Registration Number 41526 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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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 the Freedom of Information Act requires disclosure of these records. 

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 pursuan 
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 inspections 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 

14/792,636 

27765 

FILING or 
37l(c)DATE 

07/07/2015 

GRPART 

UNIT 

2812 
FIL FEE REC'D 

1600 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX 506 
MERRIFIELD, VA 22116 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

NAUP2505USA 19 2 
CONFIRMATION NO. 6268 

FILING RECEIPT 

1111111111111111111111m~mmmm~,1~11~1w111111111111111111111111 

Date Mailed: 07/21/2015 

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 
submit a written request for a Filing Receipt Correction. 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 

lnventor(s) 

Applicant( s) 

Tien-Yu Lu, Taichung City, TAIWAN; 
Chang-Hung Chen, Tainan City, TAIWAN; 
Yu-Tse Kuo, Tainan City, TAIWAN; 
Chun-Hsien Huang, Tainan City, TAIWAN; 

UNITED MICROELECTRONICS CORP., Hsin-Chu City, TAIWAN; 

Power of Attorney: The patent practitioners associated with Customer Number 27765 

Domestic Applications for which benefit is claimed - None. 
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for 
domestic benefit. See 37 CFR 1.76 and 1.78. 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201510336560.9 06/17/2015 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

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 US PTO will attempt 
to electronically retrieve these priority documents. 
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If Required, Foreign Filing License Granted: 07/20/2015 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/792,636 

Projected Publication Date: 12/22/2016 

Non-Publication Request: No 

Early Publication Request: No 
Title 

LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

Preliminary Class 

438 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

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 (1-866-999-4258). 
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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 
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). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/792,636 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 19 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" 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". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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PYJ10374 

I. -# /~a\1$../f-Mi-~ F1~)FJL4lt5l41i! aaJ.J ;$" $J 00 ~, ~¾: 
•-.tt•JR.-~.tt•JR~a-~.tt-JR,~T-~~J:.,*t~-~ 

5 .tt•JR~~--.tt•JR~M4~~-~~M~JR,A~~~M~JR~44~ 
ik •-.tt. JR b:j ik. ~.tt. JR ; fA a 

--~R.tt•JR--~~R.tf.JR"=i-~~R.tf.JR,~~*•~-­
.tt•JR. ik-~.tt•JR b:iik-~.tt.JRaJ.i>'rl1l.fqffiJ, jf-~~1J~-t-i--t-i-~ik•­

.tt•JR. ~-~.tt-JR b:i~-~.tt-JR, *t~~R.tt•JR~~T~~~M 
1 0 lf e- JR aJ.i te:. 11) ~L 

2. -:!{o;/:x.;f1J~5]<. 1 foJti!. aJ.i ;$" $J 00 ~, * t ik /~a\ 1$../f-Mi-~ F:m.iJL4lt5l41i! a 
~¾~+*~~~4lT5l4~a~~, *-+-Mi-~~~4lT5l4~a~~~¾= 

•-J:.µ~1$../f~a-~J:.µ~1$./f; 
•-Tµ~1$./f~a-~Tµ~1$./f; 

15 • -J:.4 Jfx. a\ 1$.. * YA a• ~J:.4 lt5l a\ 1$.. * ; YA a 
•-T4lT5l~1$./f~a-~T4lT5l~1$./fo 
3. -:!{o;/:x.;f1J~5]<. 2 foJti!.aJ.i;$" $J 00~, * t ik--.tt•JR5Ct ;JL.£ ik--T 4 

Jfx. a\ 1$.. /f , ik. ~.tt. JR 5Ct ;JL £ ik. ~ T 4 Jfx. a\ 1$.. /f , m ik - ~.tt. JR Y!1J 5Ct 
;JL ik-~ T.t±a\1$../f o 

20 4.10;/:x.;f1J~5]<. 1 foJti!.aJ.i ;$" $J 00 ~, * t i.itllftl-fa] lfe-JR aJ.i *Jt. ,J, T ~ ~ T 
54 #J?f-.o 

5. -:!{o;/:x.;f1J~-t<-- l foJti!.aJ.i;$"$JOO~, *tik•-~R.tt.JR. ik-~~i~ 
.tt•JR~ik•~~i~.tt•JR aJ.i'.t:Jt.¼T 5 - 10 #J?F--o 

6. -:!{o;/:x.;f1J~5]<. 1 foJti!.aJ.i;$" $J 00 ~, i£ ~¾ £1' ~ {Rlttllit~, * t ik. -
25 .tt. JR . ik. ~.tt. JR b:j ik. ~.tt. JR 1iL T ik ~ {Rlttllit ~ aJ.i ~ 1Wtl o 

7. 1o ;/:x. ;f 1J ~ 5]<. 1 foJt ii. aJ.i ;$" $J 00 ~ , * t ik ;$" $J 00 ~ d7 - it.t-tt-iJ ifJ A , ik 
it.-#t;;j:JJ:. aJ.i 00 ~ ~¾: 

•-00~--~00~--~00~,~~5Cf;JL~~--.tt•JR·~-~.tt 
•JRYAaik•~.tt•JR; YAa 

30 ~+~R00~,~~5Cf;JL~--~R.tt.JR.~-~~R.tt•JR~~-

1002 
96.7 

-== pg -11- -1-r- J!k 'X 
- 1=1 "'1:Jl.....-JJ ·ijA~ 0 
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8. 1o;i:x.;f1J~.t<- 7 fJti!_ ~ :-$" /t-J I!]., Jt- i:f=' ii: - -;if i~ I!]. ~ ii: - -I!] • .:Z. 

M~~£~-L~~ITI,~-~~Rl!l·~~-~l!l•.:t..M~~£~-L~ 

*ITI o 

9. 1o;i:x.;f1J~.t<- 1 fJti!_ ~ :-$" /t-J I!]., Jt- i:f=' ii: - .=...tt • JR ~ ii: - ~;yf. JR .:Z. 

5 fa]~-111±0 

10. -# /'~Q\14'-/f-Mi-.:6 F:ii;J:JL,{flfx..41ii S(8T-SRAM)a{J :-$" /t-J I!]. ~-JfJ A7F 
ii-, ~¼: 

~A---~•JR----=-~•JR~a--~~•JRr-£~~,Jt-i:r 
~-~~•JR~~--~•JR.:t..M,{f~~--~M~JR,A~-~M~JR~ 

10 .;f¾.;f¾~ii:--.tt•JR ~ii:-~.tt•JR; fAa 
-JfJA---JtR.tt•JR, --.=..JfR.tt•JR ~--~JtR.tt•JR, ~J31J 

~g-~ii:--.tt•JR, ii:--=-~•JR ~ii:-~.tt•JR a{J5'r ~.t4fJ1J, -#-~JJu~.;J4 

4~~--~•JR-~--=-~•JR~~-~~•JR,Jt-i:f='~~R~·JR~~ 
r ii: t-&. FEUaJ ie. JR ~ t€. ~ r,kJ o 

15 1 1. 1v ;J:x. :f 1J ~ .t<- 1 o f Jt i!. a{] -HJ A 7F * , -1.- i:f=1 ii:/\ .. !cl\ 14'-/f-Mi- .:6 F:ii;J:JL,{f lTx..41it-
S ~¼~+-Mi- .:6 ~~4 lfx..41it-S ~ ~' ~-+-Mi-.:6~~4lfx..41it-S~~~ 
A. ~-

.kft 1-- -+_;_ a 1-1<- Fff. • , -a. k_k - 1-- -+_;_ a 1-1<- 1:.~ 
jp --1--/4'.!L Q!'l'Vt'" S YA /~jp -.J--/4'.!L Q!'l'Vt'"'l;; 

--T~~1f./f~a--=-T~~1f./f; 
20 --~4lfx..~14'-:t~a---=-~4lfx..~14'-/f; ~a 

--T4lfx..~1f./f~a--=-T4lfx..~14'-!fo 
12. 1v;i:x.:f1J~.t<- 11 fJti!.a{J-JfJA7F*, Jt- i:r ii:--~·JR>lt ;Ji£ ii:--T 

4 lfx.. !cl\ 14'-/f , ii: - .=...tt. JR >lt ;Ji£ ii: - .=.. T 4 lfx.. !cl\ 14'-/f , itr1 ii: - ~.tt. JR Y11J 

>it ;Ji ii: - .=.. T ,ti:. !cl\ 14'-/f o 
25 13.1v;J:x.:f1J~.t<- 1 o fJti!.~ -JfJ A7F ii-, Jt- i:r ii:t-&.Ftl fa] ie. JR~*~ ,J, T .§X. "o/ 

r 54 irl-P~-o 
14. 1v;i:x.:f1J~.t<- 10 fJti!.a{J-JfJA7F*, Jt-i:f='ii:--Jfi~.tt•JR, ii:*.=..;tf 

R.tt•JR ~ii:-~Jti~.tt•JR ~'t:~1rr 5 - 10 irJ;1,,¥..o 
15. 1v;i:x.:f1J~.t<- 10 fJti!.a{J-Jf_; A7F*, :i£ ~¼-HJ A£'.Jt~ ~ 1M-t-&.tt~, -1.- i:r 

30 ~--~·JR, ~--=-~•JR~~-~~•JR~r~~--M~~~~o 
16. 1v ;J:x. :f 1J ~ .t<- 1 o foJt i!. a{] -HJ A 7F * , Jt- i:r ii::-$" /t-J l!l • d7 -3t.#t-t:l-HJ A , 

2 
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ii: Jt.t-t-ilJ:. ~ m • ~½: •-m•-•~m•-•~m•,~~~~~~--~•g·~-~~ 
-g ►Y-&.ii:•~~-g; ►Y-&. 

§+~Rfll·,~~~~~--~R~·g·~-~~R~-g~~-
5 ~JfRJf .go 

17. -:ko{5l:f1J~* 16 P)fi£.a{)-JfJ A~M-, Jt- ,:f=r ii:- -~Rfll ·~ ii:- -fl]. 
zM~~£~-L~~)f.),~-~~Rfll·~~-~fl]•zM~~£~-L 
~~)f.) 0 

18. -:?to {x.:f1J~ * 1 o fo/f :i£. a{) -HJ A~* , Jt- ,:f=r ii:• ~~ • g '=i ii:• ~Jt • g 

10 zfsJ~-4%1±0 
19. -:ko{5l:f1J~* 10 P)fi£.a{)-JfJ A~*, -1-- ,:f=r ii:- -;}t•g. ii:-~;}t .g. 

~-~~-g!::j~~R~-g~~~Ao 

3 
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/ "-- lcl1it 1,$.. :t # ~ F:i!*Jt4 lTx..41itt ~ 

a~~ th m ~ Ei -HJ A~* 
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~~a}]~&.-##~ F:i!*Jt4lTx..4-1itt~(static random access memory, 

SRAM), }G_jtlt_-# /"--lc)1it{$..:t#~F:i!*Jt4lTx..41* ~(8T-SRAM)~ ~ $J f!l ~ o 

IO ;lFJb $-ti..,,!( 

,ff--¾k.AA. #~ F:i!*Jt,ff }Tx..,{f1i! ~( embedded static random access memory, 

embedded SRAM) 1t', ~¾~ :i!..$-4 ~J$-(logic circuit):fP !:j :i!..$-4 ~J$-i!A~aJ.i#~ 

F:i!*Jt4 lTx..41* ~ o # ~ F:i!*Jt4 lTx..41i! ~ ~ !J' £ -t--#-tf ~ •r1.( volatile) aJ.i ,{f,fi,t 

~Jt(memory cell), ~ ltp ~ 1#~#~F:i!*Jt4lTx..41* ~~ ~ 77 ~'M ~Z/6, r}T 4 

15 1i.t~•tll.½~ at.t*~ o #~F:i!;j:;t,{fJTx..41it-~41itt•tll.~~ A.lt_:f1JJTI 41*~Jt 
"9 lcl1it1,$..:t~~~R~~jjs_A, #~F:i!;j:;t,{fJTx..41i!~aJ.Ji~itlt_*JTI X,r~½lcl1it1,$.. 

*~~~,~~~*~~~~~-,~~~~~~~~*#•-~~~'~ 
J,t!t_ ~~ft 41i! ~~#Jr~ -#J ft , ~ !:j ~ £~ ~ •t1.41i! ~ aJ.i-i)J ~ F:i!*Jt4 lTx..41itt 

~(Dynamic Random Access Memory, DRAM){1JJTI ~~~* ~~k~41*4ttll. 

20 aJ.i ~Ai* ~~m ~ o # ~ F:i!*Jt4lTx..41* ~ a~ 4lTx..:it-Jt.Am ~ •r:k:, flil .i1=t~ ,ff-~~ i 
~ft, 1t' ~ ft ·t:k:lTx..41itt ~( cache memory)"o/ ~ EI JTI o 

25 

?.41tr1 F:i!.~1Jft1.. ~ ~Ji[ !:j .)tfEl] ffie.aJ.i ~ ,fe\, JJ)l4'- SRAM Jt14~ ~1Jft~'(t 
J;:I, { 1JJTI JJ)l~ ~ *;ttJB!--tl:: r}T ~a~[!]~ o flil .iJ:t1o1of ?{jlJYl~ SRAM Jt14aJ.J *;ttJ 

~~*•}t~£~~~~4--~~*-o 

~a}] 1-9 ~ 

~~ aJ] -tll 1#-# /"-- lcl1it {$..:t# ~ F:i!*Jt4lTx..41i! ~(8T-SRAM) aJ.i ~ $J f!l ~, 
~¾---~-g---~~-g~a--~~-g~-f--~A~,Jti:r~ 

-~~•gl:j~--~•gz~4,ff-~-~~~mg,A~~~~mg~~ 

30 ~~~--~-gl:j~-~~-g,~a---~R~-g---~~R~ 

1003 
96.7 

.gl:j--~~R~-g,~M*•~--~-g,~-~~-g!:j~-~ 
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.ttiitlR al.] 7r ~ .f4Ff1J, frYi'"~U .11.A-i--t-i-)ijS{ij: •-.ttiitlR, ij: - ...::...ttiitlR !::i ij: - -==-­
~iitlR, ~t~~R~i!tlR~~T~~~M~lR~~~~. 

~~ fl}] JJ .flt 1-*--# /~fl\ 1$.:t#~ F~A:JL4lT;z41ii S(8T-SRAM)~ ~ /$J r!l 

-~*A~*' ~½=*A---~i!tJR,--...::..~i!tJR~a-•-==--~iitlR 
5 T-~AJ:., ~t~--==--~iitlR~~--~-JRzM4~~-~~M~JR, 

A~~~M~lRA44)ijS{~--~-g~~--==--~iitJR,~a*A---~ 
R~i!tlR, ---=-~iiAtiitiR !:j---==--~R~i!tlR, yt'"~lj 5~~-ij:•-.ttiitlR, 
ij: •-=-.ttiitiR !::i ij: • -==--.ttiitiR ~ j,r ~ .t4FP'J , *Yi'" jlJ A-t-i--t-i-Jijdj: • -.ttiitiR, 

~--=-~iitlR!:i~--==--~iitJR,~t~~R~i!tlR~~T~~~M~JR~~ 
10 ~ ~ 0 

15 

~~ flJJ ~-~~1f1 t, dJ T $jj,r-JfJ AJfii..ttiitlR~~Jt. al.J.ttiitlR7r ~, 
f!51ttaf ►A-tlt~,VlJ:~1.u, :ilrjfy}.flt-fr 8T-SRAM ~3tt1Jg,, 1.1=11J3af.:Jt~1J 8T-SRAM ~ 

;r,i~;t_~-~~ ~ 0 Jl:tj,rJfii..tfiitlR }f-~½-JfJ A~~Jt.~~-JRzfa] al.J~llFtl 
M~JR~, ~~~~~~*A~R~i!tlRjfy}~AM~m~. 

[!ft m 1-}L flJJ 

m 1 ~ ~~ flJ111u~ ~ ~,w1 ~ -# ~ F~:-tJL4 lfx..41* s ~ ~ /$J m ; 
m2~~~~*~~~4lT;z4~St-mA~***~~~4lT;z4~S 

(eight-transistor SRAM, 8T-SRAM)41i!~it~ ~~[!l; 

20 m 3 ~ m 1 ~J$J.g:~itkm; 
m 4 ~-Jt~il~ s m 3 ~.ttiitJR aJ.i~~ m; 
r!l 5 ~~Yi'"~~~flJ1•-=-~~1f1 t#~F~:-i=JL4lT;z41i!S~ /$J r!l; 
m 6 ~-Jt~il~ s m 5 ~.ttiitiR aJ.i~~ m. 
_j:_~Jt14--tt"~i}Lfl}] 

25 PLI --J:.;ji:.fj\1$..:t 
PL2 ~ft - J:_ -le_;_ a 1-k- Fff-. 

~- -1.!Lf!i:l'Vt'" j:; 

PDI - -T ;ji:.fj\1$..:t 
PD2 J<_k - -C:- -l,_;_ l:J J-k Fff-. 

~ - I - -1.!L f!i:l 'Vt'" j:; 

PG IA - -J:.4lT;zfl\1$.:t 
30 PGIB --r 4lT;zfj\1$.:t 

PG2A - ...::..J:.4lT;zfj\1$.:t 
2 
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PG2B ~.::::.. r 4-lTx-a\#;../f 
WL~,n-§t 

BL 1±§t 

Vee ~lt.~ 

5 Vss ~lt.~ 

10 /'~a\#;.. /f # 16 F~*JL4 Jtx..,,{f 1it-~ 
24 41it-i$" I ,Ji, 

26 41it-i$" ,,Ji, 

28 *44~~ 
10 30 *44~~ 

40 -tt-ttJR 
40A ~-;jf1JtJR 
40B ~.::::..;jf1JtJR 

40C ~ 3..;jf1JtJR 

15 42 *»--FElfsJle-JR 
44 ~ R.tt 1tt JR 
44A ~-Jfi9:At1ttJR 

44 B ~ .::::..Jf i9:At 1it JR 

44C ~3..~i9:At1ttJR 

20 52£.A 

56 iJJJt*»--~t ¥.J 
5 8 iJJJt*»--M ¥.J 
62 44~½M¥.J 

90 7'c.J*il 
25 90' 7'c.J*il 

90A ~-[!]~ 

90B ~.::::..[!]~ 

90C ~3..f!]~ 

94 .tfRf!l~ 
30 94A /q:' J;iit ·11- f!] ~ ~- i,i1-Y..... 

94B ~ .::::..~i9:_ f!l ~ 
3 
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94C ~..=..;twi~r!]~ 

LI RJt. 
u ~m 
t2 ~m 

5 a RJt. 
bRJ.t. 
C !RJ~ 
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10 JJ1~1~ ~*~ aJJ foJt £~i.~4-9fJ~aJ.J--AtAi.~¼ij~~il±.-ffe -Y ~*~ aJJ, T 

j:_44"f1J~*~aJJ aJ.J1£~~~171, -#-ie.½foJtftfttiJ ftft r!J, #iwiJLaJJ*~aJJ tli¥JA 

~ $.&.foJt ~k:1£A aJ.J ;r,}J 3f5C 

JJ-Y~~~~,*~~a-t)~~[!]~j;~•~~*~-Y-*~~'**~ 
tiJ J;t.1f1 tif 1t.Jl ~ it a-tJ j; >1<-ili-f-tiftJ 1l-0 1I- _;Z i:f:r P}T ~¥, :t&_5Ct Tm -JfJ i:f:r :tm 5Ct YL1t a{J J:. 

I 5 T * ~ , 1I-*4-9f J~ aJ.i A.~ J!L ijg,J£• * ¾-t~ 4h14" al.J :tm 5Ct 1± JL if1 ~ , fill tt~tif ►Y­

~~ .$½ ifi XJYl:tm ~ aJ.JitJ1t, Jl:t~;JL ~ £*-i,}LaJJ-# foJt~.ij li.aJ.J ti!.~, 1I-J1:t*;'t.1~aJJ 0 

it~ ,ij{{ r!J I b:i r!J 2, r!J I j; *~ aJJ 1£~ ~ ~ 1f1 al.J-# ~ F:&f_;;j:JL4 }T5l41it-~ 

aJ.i ~ J£J m, m 2 JJ *~ aJJ *~ F~;,i:JL4lTx..41* ~ i:f:r-til/~l~***~ F~;,i:JL4}T5l 

41-i!~(eight-transistor SRAM, 8T-SRAM)41*--'--'La-tJ ~~[!] o 

20 -:kor!J I b:ir!J 2 foJt~, *~aJJaJ.J#~F~iIL4lTx..41i!~1£~~½.£:J,·-fil# 

~~~4}T5l41it-~--'-YL,*i:f:r*-*~~~4}T5l41it-~--'--'L~½-AA** 

# ~ F~iJL4 lTx..41-i! --'-YL( eight-transistor SRAM, 8 T-SRAM) 10 o 

1I-*~~1f1 i:f:r, ~ 8T-SRAM 41*--'-YL 10 1£~ tli-~ -J:..:}it,)\*f 

(Pull-Up transistor)PLI , - ~..::. J:. .:}i a\* f PL2, - ~ -T .:}i a\* f 

25 (Pull-Down transistor)PDI, -~..::. T.:tia\*f PD2, -~-J:.4}T5la\*f 

(Access transistor)PGIA, -~-T 4}T5la\*f PGIB, -~..::.J:.4}T5la\*f 

PITTA~&.-~..::.T4}T5lA*/fPITTB¥JA~~~~~~~, *i:f:r~-J:.~ 

a11 * f PL 1 ,fP ~..::. J:..:}i a11 * f PL2, ~ -T .:}i a11 * f PD 1 ,fP ~..::. T .:}i a11 * 

f PD2 ¥JA*4M~1$-(latch), 1~4tttn.tiT ►Y-i~4M1I-41i,t-;t.~ .. (Storage Node)24 

30 ~ 260 J5 5'f, ~-J:..:}it,)\*f PLI ,fP~..::.J:..:}it,)\*f PL2 ¾_1,tj; ..i:.-i:JJ Y1 ~ 
~m,*~tif~-~aJ.J~~~}T5l~~j;J:.~YL#,1I-~~~T~JJ~A*f 

4 
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*~F:i!.JfJL-{flfx..41it-a(four-transistor SRAM, 4T-SRAM)o )J 5'f1f-~~~1f1 i:f=1, 

~-J:.;}i:.a\1f.'if PLl :fP~...::..J:.;}i:.a\1f.'if PL2 ~ m aJ.i-~t~JKJ~ ~:i!A4£­

~ & ~ V cc, ~ - r ;}i:. a\ {f.. 'if PD 1 :f P ~...::.. r ;}i:. a\ {f.. 'if PD2 ~ m aJ.i - ~ t~ JK 

J~~:i!.-t4£-~,lli~ Vsso 

5 --R~m1;, 8T-SRAM41iflf-Jt 10 aJ.i~-J:.;}i:.a\1f.'if PLL ~...::..J:.;}i:.a\ 

{f..,f PL2 ;;l_ d7 P ~ ½ £ fvf-ti4h-f-!¥-1f.(P-type metal oxide semiconductor, 

PM OS) a\ 1f. 'if fo)f til A , m ~ - r ;}i:. a\ 1f. 'if PD L ~ ...::.. r ;}i:. a\ 1f. 'if PD2 :fP ~ 
-J:.4lfx..a\1f.'if PGlA, ~-r 4lfx..a\1f.'if PGlB, ~...::..J:.4lfx..a\1f.'if PG2A, 

~-=- r 4lfx..a\1f.'if PG2B YJ1J ;;l. d7 N ~ ½£fvf-ti4h-f-!¥-1f.(N-type metal oxide 

10 semiconductor, NMOS)a\1f.'if fo)ftilAo -1--- i:r, ~ -J:.;}i:.a\1f.'if PLl :f\2~ -T 

;Ji:.a\1f.'if PDl -~ :¥.JA-~foJ a(inverter), .il.~~;t- foJT:¥.JA aJ.i *14 ~~$- 28 

Jt-~~-* .. ~JJU4~14r-~&~ Vee ~-~&~ Vss; ~;;j:fJ~, ~...::..J:.;}i:.a\1f. 

'if PL2 ~ ~-=-T;}i:.a\1f.'if PD2 {i];S\t)J-~fo} a, m~~;t-foJT:¥.JAaJ.i *-t¾~ 

~$- 30 Jt..~~-* .. ~~JJU4~-t4r~&~ Vee~~&~ Vsso 

15 .J;t5'r, ,t£.41it-iS".* .. 24 ~' ~JJU ~:i!.14~~-=- T;}i:.a\1f.'if PD2 :fP~-=-J:. 

;}i:.a\1f.'if PL2 aJ.iiMt~(gate)G, &.~-T;}i:.a\1f.'if PDL ~-J:.;}i:.a\1f.'if PLl 

:f\2~-J:.4lfx..a\1f.'if PGlA ~~-r4lfx..a\1f.'if PGlB aJ.iiiJt~(Drain)D; ~ 

i'fJ~, 1f.41ifiS",* .. 26 J:., ~~JJ1J ~:i!.-t4~~-T;}i:.a\1f.'if PDl :fP~-J:.;}i:. 

a\1f.'if PLl a~{Mt~ G, &.~...::.. T;}i:.a\1f.'if PD2, ~...::..J:.;}i:.a\1f.'if PL2 :f\2~ 

20 ...::..J:.4lfx..A1f.'ifPITTA~~-=-r4lfx..A1f.'ifPITTBaJ.iiiJ~Do£r~-J:.4 

lfx.. a\ {f.. 'if PG 1 A :f P ~ ...::..J:.4 lfx.. a\ {f.. 'if PG 2A aJ.i iMt~ G YJ1J 4~1¾ £ ~ -~ 14 ~ 
(Word Line )WL 1; ~ -T 4-lfx.. a\ {f..,f PG lB :fP ~...::.. r 4-lfx.. a\ {f..,f PG 2B a~ iM 

t~ G YJ1J 4~-t¾ £ ~...::.. ~ 14 ~ WL2, m ~ -J:.4 lfx.. a\ {f.. 'if PG 1 A :fP ~ ...::..J:.4 lfx.. 

a\1f.'if PG2A aJ.i~t~(Source)S 4~14£;i;!m~BaJ.i~-1i:.~(BitLine)BL1; ~-

25 r 4lfx..a\1f.'if PGlB :f\2~...::.. r 4lfx..a\1f.'if PG2B aJ.i ~t~ S YJ1J4~-t4£;i;!m5{t B aJ.i 
~...::..1.±t~ BL2o 

,tf.~~~1f1 t, 8T-SRAM 41ilif.-Jt 10 i~r-£.M. 52 J:., 1f1-lto-i;_l£_ 

ffi..§X.li.l,1'l_i@.t~(SOI)£*~' £.M. 52 ,if j;--f- drJ it¥;J, .§X.;;l.~#•t1.~1L~ ~ f­

~ Rit¥;J( 00 ~ '1-), YA&.~ f-iMt~ft¥;J 56' 58 1.± T £.M. 52 J:.o ~~~171 t 

30 YA-f-dii A 8T-SRAM 41ilif-JtjJ1fH}t,aJ], 1-t~-1'%-JfJA~Rit°{iJ-r-£.M. 52 

_1:.,~,tf.~~~aJ.i-1---~~~~t,or~A~RM:¥.J-t-£-M.J:.,~£-t-~~~ 
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a~ ~ ~ te. ~L 
-f¾ ~ , 1±-~ ~ ;t. :HJ A trJ.i a\ 14,Jf ( ~ ¼ J:. ~ aJ.i ~ -J:.;}i:. a\ 1$. If PL 1 , ~...::.. J:. 

;}i:.a\1$./f PL2 ~ ... )aJ.iiJJJt?f~tiJ/:i:Jft] ~' 1-RJf:il!Ai"-~--r4~*iV$ ►A&.-/Jri/~ 

i/T$, :HJ A~ k-.ttft!R 40 -t £.A 52 it, }f-R1± -t ~,t-iJJJtt~ti?fi:J 56, 58 aJ.i 
5 ~ 1WL J:. ~ aJ.i .tt ft IR 40 1,t ;lJ ~ a\ 1$. If ti ?fi:J aJ.i ~ I )MJ t~ 1~Jtl o z;f; , 1t :HJ A~ 

,t-J¾ ~ ti ?fi:J 62, Jt- 1t' -f¾ ii ti ;j:i:J 62 ,if ij~ ;l; if- J!.J¾ ~ ti ?fi:J ~ Jt~ J!.J¾ ~ ti ;j:i:J , 

1±-t~.tfft!R 40(~/~t~)J:., Jtl ►A1;E.!6fti/T$1t' ~:i!.-f¾~J.f.~ Vee, ~J.f.~ 

Vss, ~1st~ WLL WL2 ~Jt1±~ BLL BL2 ~, ~~.f¾~M°?fi:J 62 tif1i~~ 

atJ¾~iJJJt?f~ti?fi:J 56, 58 ►A&.~a\1$./fti?fi:JaJ.i~l~t~, ~1,t 8T-SRAM 41ii 
IO if. it a~~ Jtl -f¾ ii ( share contact )1~Jtl o Jt7r, ~.tt ft IR 40 ft] ~ ii.~ i~ ii] f~ ~ ( 00 

~-1')0 J:.~.ti..~£-t ~,?9iJ~aJ.i1t ~.ti..~, 1f_j}t,~j} 5'f ~ /Jri:f--~o 

;l;T~*~~~~~~.ttft!RaJ.i#~, 003;l;00IaJ.i~~~kOOo 004 

JiJ1J ~-1' -k-t-t-{l5Ct EL 00 3 a~ .tt ft IR o 1i.1Jf ~:i. ~ trJ.i Jt, 00 3 it aJ.i .tt ft IR ~ ~~ ~ 

iJJJtt~ii?fi:J?fi:JA..i.-i9J IR(active area), rm-1--1-tl!..aJ.i !R.ti~.t~;l; i~itJ f~ ~ o rm 00 4 J:.foJT 

15 ~-1' trJ.i k.t-t-il 00 ~, Jtl ~:HJ A1't_~ -t _i_-i}J 1R J:. trJ.i .f-t-il, rm.f-t-il7r JiJ1J :HJ A)~~$) 

f~~o -it~::tOO 3, 8T-SRAM41-i.tif-itaJ.i~-r4lfx.a\1$./f PGIB, ~-=-r 

4-lfx.a\1$./f PG2B ~ ~...::.. ""f ;}i:.a\1$./f PD2 ~-1'T 00 3 1t' o ;t.x.~-r 4-lfx.a\ 

1$./f PGIB ft]~ aJ.i.ttft!R;l) ~-.ttft!R 40A, ~...::.. r 4-lfx.a\1$./f PG2B ft]~ 

trJ.i .tt ft IR ;t. x. ;l; ~ ...::...tt ft IR 40B , ~ ...::.. r ;}i:. a\ 1$. If PD2 ft] ~ aJ.i .tt ft IR JiJ1J ;t. x. 

20 ;lJ ~;..ffft!R 40c, rm1£~~,t-~_i.A¾J¾~a~.ttft!RzfaJ, Jt-Jlk.,J, faJie-~JiJ,J 

;t.x.;l;t~FR.fa]jr_!R(critical dimension region)42o i¥--1f1~i}L, ~~~17113/ ~­

.ttft!R 40A b:i ~;..tfft!R 40c ~-m.A¾-f¾~, fZ5l ttJ:.~~:t-zfaJ aJ.i*~Jlk.,J, 

faJie-a~ 1.R.t~#,t;t.x.;l;t~FR.faJie-1.R 420 J:.~~- - ~;..tfft!RJtl ~~1,t~-r 

4 lfx. a\ 1$. If PG 1 B , ~ ...::.. r 4 Jfx. a\ 1$. If PG 2B £:i ~ ...::.. r ;}i:. a\ 1$. If PD2 aJ.i ~ I 
25 ~t~, Rt~ tiJ N ~ ½ £.fvf-tAh-f ~1$.(NMOS)a\1$./f foJTiilA, -ti.1JL~ tif ~ at 

:HJA, 1.s~FR.-ttto 1¾~-it~::tOO 4, k.t-t-il90J:.£ 1Y~¼~~,t-~-OO~ 

90A, (001t' 1x..~ -1'--f-).xt ELJ:.~aJ.i ~ -.tfft!R 40A; ~ ,t-~ ...::..00 ~ 90B(00 

1t' 1x..~ -1'-k-), .xt ELJ:.~aJ.i ~-=-.ttft!R 40B; ~ ,t-~;. 00 ~ 90C(00 1t' 1x..~ 

-1'-k-), .xt ELJ:.~aJ.i~;.Jfft!R 40Co tifJ£~aJ.iJt, tiJ-t 00 41x..~tl::~~J't 

3 o -t-t-il 00 ~ , fZ5l tt k-t-t-{lJ:. EL ~ ¼ ~ ~ 00 ~ , ~ JJ1J 5Ct EL .f U 00 I 1t' P)T ~ -1' a~~ a\ 

1$. If fol ~ aJ.i .tt ft IR o 
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1A 1-'ff )£ ~ a'-J Jl, Fi!.:$ J1At a'-J 1ti, 1, 1-t. , ~ 3t 14-z faJ 1Jttt a'-J faJ le. -ti!., Fi!. z~ , 1, 0 

1.a )l,,(f.JFJ AJ:.~.tttt!R 40A - 40C at, -;w;~Yt.4t;tAt1Jt!R1Jttt.:t..faJ Xim-t4~ 

YA:i½A*ft~l~~(1f1~0 Jf;-.tt1Jt!R 40A ;f:"f '=J Jf;..::..ttttIR 40B AJl§r;-=-..tttt 
JR 40C -t4~)o o/-it A.~ ~lJ~Z/6, ~J:Yl.x Jtj:iJ ffe ~ it JTi ,J, ~Jc. fa] le.( critical 

5 dimension)a'-JF&.~iJ.:t.. r, .ttttIR.:t..fa]a'-JJTk_,J,fa]Je.iIJ39 54 iFJ3Ro -tl!.,;r,t)liJL, ,,(f. 

JFJ A)\ itJ f~ ~ a'-J :ii~.I it , A:. ifJ A~ 1---~-t-;tl~ ~-t-1.i...t. -qi IR , if1 ij: .it~ -t-t-;tl~ 1Jt 

tt.:t..fa] a'-}Jfk_,J, fa]lfi939 54 iFJ3Ro filltt-it~~l!l 3, i~Ftlfa]le.!R 42 *It. Ll 

,;w; k. T AJl ~ T 54 iFJ * 0 ~ i~ A.J:.~ ~14- at' ~.tt tt IR 40 z fa] a'-J fa] le. <if ;f=j" 

3tkmi ,J,, 1.a )l 1li ;f:¾ 1i.im44~i rf7:i½A 8T-SRAM 41il if1.3tjft~o JJ 7r, ,,(f.~ 

10 ~ a}] a'-} Jt- it -~ 1$-J l!l ~ it , Jr; ..::.,tt tt IR 40B b:j Jr; -=-..tt tt IR 40C .:t.. fa] il"-4% 

1±, .t~ €iJ 1-'fziJL, l!l 3 J:. a'-J *It. a '=J *It. b -#- ;f: im ~ 0 .ir J.f.fljf a'-J )l, ~~ aJJ a'-3 

~ 1$-J l!l ~ -1' YA l!l 3 J:. 39 FEl ifJ <if w...~« ~ F~ ,;w; * ifl] ~' YA Qi.ftj 3t1t mi ,J' 1-t. a'-} ~ a'-} 0 

r k ~f4t ~t ~~ a}] a'-3 # i6 F:i{;;j:;L,.{.j-lpl,.{.j-,filf a a'-J ;f: ~ ~ ~i.f i6 :iii ;f-tiJL a}] , J3.. 

39~~~~,~r~~..t.~#*~~~~;f:~.:t..~:iiiff#~,ifJ;f:~*~~ 

15 .:t..~11=~ j_:f-~o Jt7r, ~~ a}] a'-}~~~1f~ it im ~ a'-J 3t1tJlYA;fm ~ a'-J;J;~-;-:iii 

ff#~, ~~r~~~~Mli.~*~o 
,,(f. 8T-SRAM it, ,DlJ{$-1ii(betaratio)~f½fJ\1foJ 8T-SRAM a'-}M,jj~ '=J7f-t;t_;t_o 

Jt- it ,Pl J{$-1ii ~r ,,(f. 8T-SRAM -t*1i=Rf6 r, i!.:iir ;}i:.lcl\#,.Jf( 1f1J~o PD2)a'-J ~ 

~fiL~YAi!.:ii,.{j-lfx.lcl\1,$../f(1f1~0 PG2B)a'-J 1;r..1iio -~~i}L, ~ ,Pl J{$-1ii$t~ at, 

20 8T-SRAM a'-3 3tk1i~(performance)~f½F:i!..:t..-til ~, 1.a )l ~ ,Pl J{$-1ii:ii~, 5l. "f fi~~ 

.ft 8T-SRAM a'-J7f.t;t_Jt.F.$-1~o fill tt, ,Pl t{$-1ii;il. ~{i.#-im~t~t;t_a'-} tl l1l Ao ~ 

~ aJJ it , Jt- it - ~ a'-J Jl-til ~ 8T-SRAM a'-J ,Pl t{$-1ii YA -til -fr M. 1i~, -ip X. ;f: -JJ llfoJ 

8T-SRAM a'-J7f-t;t_Jt.o 

,,(f.~~ aJJ a'-J Jf;..::.~~1f~ it, -it~~ l!l 5, Jt-&-~~-¾~~a'-J ~~ aJJ Jr;-=-~~ 

25 1f1 it #f6 F:i!.iJL,.{.j-lpl,.{.j-,fi,t-a~ 1$-J l!l o '=J ~~ aJJ Jf;-1;t~ ~ ~1f~ ;f: ~ .:t..~,,(f. r, 
~ T JfJ A Jr; -.tt 1ft JR 40A, Jr; ..::.,tt 1ft JR 40B '=I Jr; -=-..tt 1ft JR 40C Z7 r , J:,,(f_ 

J:. ~ a'-J ~.tt 1ft JR %J l1l JfJ A~ 1---pt R .tt 1ft JR 44 , ~ 1U ;t_ x. 39 pt R .tt 1ft JR 44 A, 

Jfi~Attt!R 44B '=JJfR.ttttJR 44Co Jt- it Jfi~.tttt!R 44A '=I Jf;-.tttt!R 40A 

.1iA4im:i!.; JfR.ttttIR 44B '=I §f;..::..ttttIR 40B .1iA4im:i!.; JfR.ttttIR 44C 

30 Ei §r;-=-..tt1Jt!R 40C 1tA4im:i!.o J3..~JtR.tt1Jt!R 44 '=I J:.~a'-J Jr;- - §r;-=-..tttt 

JR1;t~~at~1J1'1=, .t~fiJ-i'fzi}L, ptR.ttttIR 44 "fiftl.39$f;-.tt1Jt!R 40A, Jr;..::. 

7 
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.tti!tJR 40B ~ - -=--.tfi!tJR 40C a'-} J.!.1ip O ~~~1f1 t' ;twiiAtiilJR 44 a'-J '.vtJi.. 
:k.ttfr-r 5 - 10 gp;J *-=t.JEJ, of;f~1ttJ:f nri.ttiitJR a'-J ifl;f_g O 1Et.tm tit Aa'-J ~~gt 

*,;tt~~iitJRa'-Joo~,~rw4~of~~•*a'-J~m. ~~~~~~~, 
~-JfJA){,}fiiAtiilJR 44 at, W J:$1ii:k.tt,(f. 1.80 - 1.90 -zJa], rm3:fjJri 7 3:fiiAt 

5 iitJR 44 Z/6, W J:$1iiof.tll* .f.. 1.90 - 2.06, rm~1$.. 8T-SRAM a'-}3t.t1i~~ of.tlt. 

*it 3%0 

ofJ!:~a'-} )t, ~ 14 fl] 5 1x..4t~ - -~iitJR 40A, - ...::.~iitJR 40B ~ - 3-. 

.ttiitJR 40C a'-J ft] [1J-JfJ AJ:f-iiAti!tJR 440 1.a )t~~ fl}] a'-]J:f-ii..ttiitJR of YA -JfJ A 

r Jt-1-tt I')~ 1$.:t a'-}~ iit JR a'-J ft] ~ , 171-Jt.o [!] 1 foJt -Fa'-} ~.tt iit JR 40 o ,f.a 1Jj % 5~ Jt.;tw 

10 -ii.~i!tJR 44 .:Z-:-ii.Jl r:.tllFElfa]Je-JR a'-}~14-, YAi\!~ 8T-SRAM :i½Am.J$-JPJ4o 

~ff~•a'-J)t, ~7:il!~~AP$-ii.~i!tJR«l6of~?±a'-Jtt•R4, 

~~aJJ a'-J;tw-ii..ttiitJR 44 1f-.:Z-:½-JfJA,(f.:-t2tFElfaJle-JR 42 ~. :kott-~, ,(f.:.tllFEl 

M~JR42~~a'-J~iitJR,&~zMa'-J~~~-#,(f.~~i~tof~~a'-J· 
, J, fa] Ne- , 4f- .:Z-: ½ ~ ~ -JfJ AJ:f ii. .tt i!t JR 44 rm ? ± j_rr_J$- f9l 4 o 

15 ~Ji:tZ>'r, J:.:t&.a'-J--~iitJR 40A, --=-~iitJR 40B, --=--.tfiitJR 40C 

~;tw-ii.~i!tJR 441fu~d7-Jt-#t;rlfoJt-JfJAo of ~~fl] 6, Jl:.t4t-F-JfJA~.ttiitJR 

a'-}Jt~-t-;rla'-J~{}~f!], Jt-#t;rl 90'J:..f..~Y~¾~~+--m• 90A, ~EZ.J:.:i&. 

a'-J--~iitJR4M; ~,t---...::.f!].9@,~EZ.J:.:i&.a'-]-...::.~iitJR400; ~+ 

--=--m• 90C, ){tffeJ:.:i&.a'-J--=--.tfiitJR 40C; ~+;twii.f!]. 94, ~¾J:f-ii.f!] 
20 • 94A, 94B YA&. 94C, y}JJtl~ EZ.J:.:i&.a'-)3:fii.Jfi!tJR 44A - 44Co Ji:t5'r JG.fit 

ilJ:. of ~ ¾ Jt-1-tt f!J • ( f!J ~ -F) , ~ EI- m 1 J:. a'-J Jt-1-tt I')~ 1$.. :t a'-J ~ iit JR . 11u~ rm 

i, ;tw-ii.f!]. 94 ~*~-JfJ, ii.JL,(f.--[!]· 90A, -...::.[!]• 90B ~ --=--f!J 

• 90C a'-JftJ !1J, 1.a.:z-:1~-t-Jt~-t-ilf!J·J:.~EZ..f..:.tllFElfa]Je-JR 42 a'-J~l1l ~ (:ko 

fl] 6 J:.a'-J JRJ}x. C)o y::J-~~a}]~1f1, --[!]• 90A ~J:f-ii_f!]. 94A Zfa]Jl--~ 

25 -L ~~ffl tl, rm--=--f!J• 90C ~;twii.[!]. 94C Zfa]~Jl--~-L ~~ffl t2, 

rm JRJ}x. C Y11J1~ r L ~ ~ffl tl ~ L ~ ~)fl t2 Zfa] 0 

~~ aJJ a'-3- ...::.11u~ ~~1J1, ;t~~ r- -1fu~ ~~1JL dJ r iYl>'r-JfJ A;twii. 
.tt iit JR ,(f.~ Jc. a'-} .tt iit JR 5' r l1J , ~ Ji:t of YA ;ylt_ ~ W J:$1ii , i1L rm ;ylt_ * 8 T-SRAM a'-} 

3tk jj~, ,f.a 1Jj of .tt-$1J 8T-SRAM a'-J /f.t~Ji..,(f.-~ ~ l1J o Ji:t>'r J:f-ii..tt iit JR fr .:Z-:½ 

30 ~A,(f.~Jt.~~iitJRzMa'-J~~M~JR~,~~,:z-:~~~~A;tt-ii.~i!tJRrm 

:i½A*.rr.i$-JJ!l. ~ o 
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YA J:.foJti&-1x.JJ $-~ a}] aJ.;1fui!, ~~1f~, JL#..$-:&L a}] ;j;5uf1J~;j<..foJt1tiaJ.; HJ~~ 

~~*#, ~~£4'-~~~~~~~o 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

27765 7590 06/06/2016 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX506 
MERRIFIELD, VA 22116 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/792,636 07/07/2015 Tien-Yu Lu 

EXAMINER 

NGUYEN, DAO H 

ART UNIT PAPER NUMBER 

2818 

DATE MAILED: 06/06/2016 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

NAUP2505USA 6268 

TITLE OF INVENTION: LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 09/06/2016 

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 ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
27765 7590 °610612016 I hereby certify that this Fee(s) Transmittal is being deposited with the United 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATI@~ Postal service with sufficient postage for first class mail in an envelope 
p O BOX 506 addressed to the Mail Stop ISSUE FEE address above, or being facsimile 

· · transmitted to the USPTO (571) 273-2885, on the date indicated below. 
MERRIFIELD, VA 22116 

(Depositor's name) 

(Signature) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

14/792,636 07/07/2015 Tien-Yu Lu NAUP2505USA 6268 

TITLE OF INVENTION: LAYOUT PATTERN FOR 8T-SRAM AND THE MANUFACTURING METHOD THEREOF 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

NGUYEN, DAO H 2818 

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 

$0 $0 

CLASS-SUBCLASS 

365-154000 

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. 

$960 09/06/2016 

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 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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 credits any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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 FIRST NAMED INVENTOR 

14/792,636 07/07/2015 Tien-Yu Lu 

27765 7590 06/06/2016 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. B0X506 
MERRIFIELD, VA 22116 

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. 

NAUP2505USA 6268 

EXAMINER 

NGUYEN, DAO H 

ART UNIT PAPER NUMBER 

2818 

DATE MAILED: 06/06/2016 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

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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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B 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 process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

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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Notice of Allowability 

Application No. 
14/792,636 
Examiner 
DAO H. NGUYEN 

Applicant(s) 
LU ET AL. 
Art Unit 
2818 

AIA (First Inventor to 
File) Status 

Yes 

-- 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. ~ This communication is responsive to 07/07/2015. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. ~ The allowed claim(s) is/are 1-19. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http:/iwww.usoto.govipatents/init events/oph/index.iso or send an inquiry to PPHfeedback@uspto.gov. 

4. ~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ~ All b) D Some *c) D None of the: 

1. ~ 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. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

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. ~ Notice of References Cited (PTO-892) 

2. ~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 07/07/2015 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/DAO H NGUYEN/ 
Primary Examiner, Art Unit 2818 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

05/30/2016 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20160530 
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Application/Control Number: 14/792,636 

Art Unit: 2818 

DETAILED ACTION 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

This Office Action is in response to the communications dated 07/07/2015. 

Claims 1-19 are pending in this application. 

Acknowledges 

2. Receipt is acknowledged of the following items from the Applicant. 

Information Disclosure Statement (IDS) filed on 07/07/2015. The references 

cited on the PTOL 1449 form have been considered. 

Foreign Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 

papers have been placed of record in the file. 

Allowance / Reason for Allowance 

4. Claims 1-19 are allowed. 

The following is an examiner's statement of reason for allowance: 
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Application/Control Number: 14/792,636 

Art Unit: 2818 

Page 3 

Claims 1-9: None of the references of record teaches or suggests the claimed 

layout pattern of an eight transistors static random access memory (8T-SRAM) (in 

combination(s) as set forth in the claim(s)) comprising: 

a first, a second, and a third extra diffusion regions disposed surrounding and 

directly contacting the first, the second, and the third diffusion regions, respectively, 

wherein the first, the second and the third extra diffusion regions are not disposed within 

the critical dimension region. 

Claims 10-19: None of the references of record teaches or suggests the 

claimed method for forming a layout pattern of an eight transistors static random access 

memory (8T-SRAM) (in combination(s) as set forth in the claim(s)) comprising: 

forming a first, a second, and a third extra diffusion regions disposed surrounding 

and directly contacting the first, the second, and the third diffusion regions, respectively, 

wherein the first, the second and the third extra diffusion regions are not disposed within 

the critical dimension region. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance". 
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Application/Control Number: 14/792,636 

Art Unit: 2818 

Conclusion 

Page 4 

5. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Dao H. Nguyen whose telephone number is (571 )272-

1791. The examiner can normally be reached on Monday-Friday, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Steven Lake, can be reached on (571 )272-1657. The fax numbers for all 

communication(s) is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (571 )272-

1633. 

/DAO H NGUYEN/ 
Primary Examiner, Art Unit 2818 
May 30, 2016 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

14/792,636 LU ET AL. 
Notice of References Cited 

Examiner Art Unit 

DAO H. NGUYEN 2818 
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY Name 

* A US-2010/0103719 A1 04-2010 Lee; Cheng Hung G11C11/412 365/154 

* B US-7,952,912 B2 05-2011 Kulkarni; Jaydeep P. G11C11/413 365/154 

* C US-2007 /0279965 A 1 12-2007 Nakazato; Takaaki G11C11/4125 365/154 

* D US-2013/0154027 A 1 06-2013 Liaw; Jhon-Jhy H01L27/1104 257/390 

* E US-2015/0302917 A 1 10-2015 Grover; Anuj G11C11/412 365/51 

* F US-2011/0075470 A1 03-2011 LIAW; Jhon Jhy G11C8/16 365/154 

* G US-2013/0181297 A1 07-2013 Liaw; Jhon-Jhy G11C11/412 257/390 

* H US-2013/0141963 A 1 06-2013 Liaw; Jhon-Jhy G11C11/412 365/156 

* I US-8,913,455 B1 12-2014 Camarota; Rafael C. H01 L21 /8238 365/154 
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FOREIGN PATENT DOCUMENTS 
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Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name CPC Classification 
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T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 
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X 

*A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20160530 
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EAST Search History 

EAST Search History 

EAST Search History (Prior Art} 

ll~ef l[Hits l[Search Query l[DBs I ~~=~~!orl[Plurals I ~~~p I 
' ............... ' ~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· ~ ~~~~~~~~~~~~~~~~~~~~~~~· ~ ~~~~~~~~~~~~~~~~~~~, ~~~~~~~~~~~~~~~~~~~~~~~~~· ~ 

I L10 7059 I ((memory SRAM static near random : U&PGPUB; : OR : ON j 2016/05/30: 
I I near2 memory) and (pull near up : USPAT; : : j 11 :14 : 
I I near2 (transistor FET MOSFET TFT)) : USOCR; : : j : 
I I and (pull near down near2 (transistor : FPRS; EPO; : : j : 
I I FET MOSFET TFT))) : JPO; : : I : 
!, _________ , ________________ I __________________________________________________________________________________________ : __ I_BM_ TDB _________ : _________________________ : """""""'" j __________________________ : 
lw 7057 l10and(@ad<"201506017" :U&PGPUB; :OR :ON j2016/05/30: 
I I @rlad<"20150617") : USPAT; : : j 11:15 : 

I I : USOCR; : : ! : 
, i , FPRS- EPO· , , ' , 

2882 

I I I ~S; EPO; 1,, !,_ I I ' , i , i I BM TDB , , , , 
' l~~~~~~~~~- ~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

lus 122 112 and (critical$3 near (dimension size : U&PGPUB; : OR : ON j 2016/05/30: 
I I area region part portion space gap : USPAT; : : j 11 :31 : 
I I distance)) : USOCR; : : j : 
i i i FPRS- EPO· i i i i 

2769 

1 ........................... 1 .......................................................................................... i~~;'·························'············· 1 .......................... 1 IL20 1286 I 18 and ((source darin source/drian) : U&PGPUB; : OR : ON j 2016/05/30: 
I I near5 ( dimension size area region part : USPAT; : : j 11 :32 : 
I I portion space gap distance)) : USOCR; : : j : 
i i i FPRS- EPO· i i i i 

371 

1 ........................... 1 .......................................................................................... i~~;'·························'············· 1 .......................... 1 I L22 I 362 I 20 and (second another addition$4) : U&PGPUB; : OR : ON j 2016/05/30: 
I I I adj2 (pull near down near2 (transistor : USPAT; : : j 11 :35 : 
I I I FET MOSFET TFT)) : USOCR; : : I : 
i i i i FPRS- EPO· i i i i 

I __________ I _______________ I _____________________________________________________________________________________ j ~~~~DB"," j _______________________ ] """""""'"I _______________________ j 
IIL23II310 1121 and 22 lluu~~~;UB; IIOR IION 1121011:~505/301 

EASTSearchHistory .14 792636_Accessible Version.htm[ 5/30/2016 11 :54: 13 AM] 
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EAST Search History 

ll II II II j~; TDB II II II I 
I S9 I 69 I Huang-Chun-Hsien.in. : U&PGPUB; : OR : ON l 2016/05/29! 
I i i i USPAT· i i l 21 ·06 i 

1 .......... 1 ............... 1 ......................................................................................... li!:'l ......................... 1 ................... 1 .......................... 1 
I s1 o I 87 'S7 ss gi I uif""~B; 1,,,,,,,, oR 1,,,,,,,, oN 1220/~605;291 

I I ,,,,,,,,•'I i USJCR I i 

I I I I~:~!:; i i I ! ,,.............. ................ , ..................................................................................................................................................................................................... . 
Is11I2 1("6970373" I "7994583").PN. :U&PGPUB; :OR :ON !2016/05/29: 
i i i i USPAT· i i i 21 ·07 i 

1 .......... 1 ............... 1 ......................................................................................... li!:'1 ......................... 1 ................... 1 .......................... 1 
l
81l98 

l(~~:~~f~~~w~~~~~) I;~;, IOR I~ l2ii%05/29I 
,,............:. ................ , ..................................................................................................................................................................................................... . 
!S13!0 !S10andS12 !U&PGPUB; !OR !ON l2016/05/29! 
I I I : USPAT· : : l 21 ·12 : 

1 .......... 1 ............... 1 ......................................................................................... li!:'1 ......................... 1 ................... 1 .......................... 1 
l
81T44 

l(~~:~~f~~~w~~~~~) I;~;, IOR I~ l2ii%05/29I 
,,............:. ................ , ..................................................................................................................................................................................................... . 
!S15!0 !S10andS14 !U&PGPUB; !OR !ON l2016/05/29! 
I I I : USPAT· : : l 21 ·13 : 

1 .......... 1 ............... 1 ......................................................................................... li!:'1 ......................... 1 ................... 1 .......................... 1 
1 s1 s 17 I S1 o and (RAM ffiAM memory) I UifS"~B; i,,,,, OR i,,,,, ON 1220/~/305/291 

11 I Ii!:', , I I ,,.............. ................ , ..................................................................................................................................................................................................... . 
I S17 IO I United adj "Microelectronics." "as." and: U&PGPUB; : OR : ON ! 2016/05/29: 
I I I ((8T near (RAM SRAM)) (Eight near : USPAT; : : i 21 :14 : 
I I I (transistor FET MOSFET Fl NFET TFT) : USOCR; : : ! : 
I I I near5 (RAM Memory))) : FPRS; EPO; : : j : 

! ........ J ............. J ...................................................................................... ..I j~~ TDB ....... J ....................... L ............... J ...................... ...I rs lnl United adj Microelectronics.as. and ((8Tj U&PGPUB; jnR jnN j 2016/05/29j 
I I I near (RAM SRAM)) (Eight near : USPAT; : : j 21 :14 : 
I I I (transistor FET MOSFET Fl NFET TFT) : USOCR; : : j : 
I I I near5 (RAM Memory))) : FPRS; EPO; : : I : 
I I I l l l ~ l 
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l_,_,_l}f~'-'-'-' 
1830 1410 I US-PC'PUB; I OR I ON 12i;,~9□5mi 

5538 I 257 / e27 .112. eels. I US-PC'PUB; I OR I ON 12i;,~
9
o5129

1 

l_l_l_~~,_,_I_I 
lm2 1903 l257/e21.661.ccls. :U&PGPUB; :OR :ON j2016/05/29: 
i i i USPAT· i i i 22·29 i 

I I i USOCR; i i I . i 
, i , FPRS- EPO· , , ' , 

3361 

l_l_l_~~,_,_I_I 
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the application. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE PATENT NO. 

14/792,636 07/26/2016 9401366 

27765 7590 07/05/2016 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX506 
MERRIFIELD, VA 22116 

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. 

NAUP2505USA 6268 

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 O 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): 

Tien-Yu Lu, Taichung City, TAIWAN; 
UNITED MICROELECTRONICS CORP., Hsin-Chu City, TAIWAN; 
Chang-Hung Chen, Tainan City, TAIWAN; 
Yu-Tse Kuo, Tainan City, TAIWAN; 
Chun-Hsien Huang, Tainan City, TAIWAN; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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