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r AUTHORIZATION FOR INTERNET 
COMMUNICATIONS IN A PATENT 

APPLICATION OR REQUEST TO 
WITHDRAW AUTHORIZATION FOR 

INTERNET COMMUNICATIONS 
\... 

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

Application No. 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Practitioner Docket No. 

I. To authorize permission for Internet Communications. 

PTO/SB/439 (11-15) 

N/A 
N/A 

Zhiguo Li 

NIA 

NIA 
YMTP0079USA3 

[2] Recognizing that Internet communications are not secure, I hereby authorize the USPTO to communicate 
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject 
matter of this application via video conferencing, instant messaging, or electronic mail. I understand that a copy of 
these communications will be made of record in the application file. {MPEP 502.03) 

II. To withdraw authorization for Internet Communications. 

D The authorization given on _________ __, to the USPTO to communicate with the undersigned and 
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application 
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby 
withdrawn. I understand that the withdrawal is effective when approved rather than when received. 

I am the 

D applicant. 

[ZI attorney or agent of record. Registration number ~6~7~3_1~4~-----------

0 attorney or agent acting under 37 CFR 1.34. Registration number ______________ _ 

/Roger Chen/ 
Signature 

Roger Chen 
Typed or printed name 

11/28/2018 
Date 

3027291562 
Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities 
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, that is 
presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see 
below*. 

□ * Total of forms are submitted. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L 93-579} requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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2018-00209-YMTC(YMT-P0079-USA3) 

Atty. Docket No. YMTP0079USA3 

COMBINED DECLARATION AND ASSIGNMENT 

DECLARATION 

As the below named inventors, I hereby declare that: 

This declaration is directed to: 
IZI The attached application, or 

□ United States application 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 under 18 U.S.C. § 1001 by fine or imprisonment of not more than five (5) 
years, or both. 

ASSIGNMENT 

In consideration of the sum of One Dollar ($1.00) or equivalent and other good 
and valuable consideration paid to each of the below named inventors, each of the below 
named inventors, hereby sell and assign to Yangtze Memory Technologies Co., Ltd., a 
corporation formed under the laws of China, whose mailing address is Room 7018, No. I 8, 
Huaguang Boulevard, Guandong Tech. Industrial Park, Donghu Development Area, 
Hongshan District, Wuhan City, Hubei Province, P.R.C. (hereafter referred to as the 
Assignee), his/her entire right, title and interest, including the right to sue for past 
infringement and to collect for all past, present and future damages, for the United States 
of America (as defined in 35 U.S.C. § 100) and throughout the world, 

(a) in the invention(s) known as Integrated Circuit Electrostatic 
Discharge Bus Structure and Related Method for which application(s) 
for patent in the United States of America is identified above, in any and 
all applications thereon, in any and all Letters Patent(s) therefor, and 

(b) in any and all applications that claim the benefit of the patent 
application identified above in part (a), including non-provisional 
applications, continuing (continuation, divisional, or continuation-in-part) 
applications, reissues, extensions, renewals and reexaminations of the 
patent application or Letters Patent therefor listed above in part (a), to the 
full extent of the term or terms for which Letters Patents issue, and 

( c) in any and all inventions described in the patent application identified 
above in part (a), and in any and all forms of intellectual and industrial 
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2018-00209-YMTC(YMT-P0079-USA3} 

property protection derivable from such patent application, and that are 
derivable from any and all continuing applications, reissues, extensions, 
renewals and reexaminations of such patent application, including, without 
limitation, patents, applications, utility models, inventor's certificates, and 
designs together with the right to file applications therefor; and including 
the right to claim the same priority rights from any previously filed 
applications under the International Agreement for the Protection of 
Industrial Property, or any other international agreement, or the domestic 
laws of the country in which any such application is filed, as may be 
applicable; 

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its 
successors, legal representatives and assigns to the same extent as all such rights, title and 
interest would have been held and enjoyed by the Assignor had this assignment and sale 
not been made. 

The below named inventors agree to execute all papers necessary in connection 
with the application(s) and any non-provisional, continuing (continuation, divisional, or 
continuation-in-part), reissue, reexamination or corresponding application(s) thereof and 
also to execute separate assignments in connection with such application(s) as the 
Assignee may deem necessary or expedient. 

The below named inventors agree to execute all papers necessary in connection 
with any patent enforcement action (judicial or otherwise) related to the application(s) or 
any non-provisional, continuing ( continuation, divisional, or continuation-in-part), 
reissue or reexamination application(s) thereof and to cooperate with the Assignee in 
every way possible in obtaining evidence and going forward with such patent 
enforcement action. 

The below named inventors hereby represent that he/she has full right to convey 
the entire interest herein assigned, and that he/she has not executed, and will not execute, 
any agreement in conflict therewith. 

The below named inventors hereby represent that he/she understands that the 
patent practitioners associated with CUSTOMER NUMBER 27765 are the legal 
representatives of, and attorneys for, the assignee, and are NOT the legal representatives 
of, and attorneys for, the inventors. 
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2018-00209-YMTC(YMT-P0079-USA3) 

IN WITNESS WHEREOF, executed by the below named inventors on the date 
opposite his/her name. 

LEGAL NAME OF INVENTOR 

Inventor: Zhiguo Li Date: ]fJ ( S · S'· b 
Signature of Inventor: __ 'J_A __ ia ......... LvO __ L_; _______________ _ 
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Doc Code: PA .. 
Document Description: Power of Attorney PTOiAIA/82A (07-13) 

Approved for use through 1113012014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMS control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number N/A 

Filing Date N/A 

First Named Inventor Zhiguo Li 

Title Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

Art Unit N/A 
Examiner Name N/A 
Attorney Docket Number YMTP0079USA3 

SIGNATURE of Applicant or Patent Practitioner 
Signature /Ro~er Chen/ Date (Optional) 11/28/2018 
Name Roger Chen Registration 67314 

Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

□ *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 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 FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

First Named Inventor/Applicant Name: Zhiguo Li 

Filer: Winston HsuNickie Lee 

Attorney Docket Number: YMTP0079USA3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 300 300 

UTILITY SEARCH FEE 1111 1 660 660 

UTILITY EXAMINATION FEE 1311 1 760 760 

Pages: 

Claims: 

INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 460 460 

Miscellaneous-Filing: 

Petition: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2180 
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Electronic Acknowledgement Receipt 

EFSID: 34428724 

Application Number: 16207183 

International Application Number: 

Confirmation Number: 2734 

Title of Invention: Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

First Named Inventor/Applicant Name: Zhiguo Li 

Customer Number: 27765 

Filer: Winston Hsu/Sibyl Yu 

Filer Authorized By: Winston Hsu 

Attorney Docket Number: YMTP0079USA3 

Receipt Date: 02-DEC-2018 

Filing Date: 

Time Stamp: 22:27:55 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $2180 

RAM confirmation Number 120318INTEFSW00009611503105 

Deposit Account 503105 

Authorized User Sibyl Yu 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

95478 

1 
Drawings-only black and white line 

3325825.PDF no 3 
drawings 

7a3 ea 90825 3 04c79 3a5 ca 38eb8e8813 63efi 
66d6 

Warnings: 

Information: 

29852 

2 Abstract 3325824.PDF no 1 
18f97a241421 a6225Saa0f48a745c91 b98e3 

c2d5 

Warnings: 

Information: 

34138 

3 Claims 3325823.PDF no 3 
e2e333Sd1 7260f2c0c30613c776fdb667cc7 

248b 

Warnings: 

Information: 

59903 

4 Specification 3325822.PDF no 8 
671 bd 112f5ba318e0Sc8Sd4c473d9f9f14f3 

6Saa 

Warnings: 

Information: 

1782191 

5 Application Data Sheet 3325364.PDF no 8 
c7883 7cde9 3d 908c4a40290fa 1 e 3 7 4 28d 96 

9415c 

Warnings: 

Information: 

415082 

6 Internet Communications Authorized 3325361.PDF no 2 
b 1 bbd8a2af460e89397b51 el 09d387244e 

b503dc 

Warnings: 

Information: 
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120711 

7 Oath or Declaration filed 3325360.PDF no 3 
4da041fc20d78f4152e1 9a38a6dac3083991 

fcba 

Warnings: 

Information: 

502348 

8 Power of Attorney 3325359.PDF no 2 
bc5dc96fafa16cf5118432e17bcecc848812c 

016 

Warnings: 

Information: 

36799 

9 Fee Worksheet (5B06) fee-info.pdf no 2 
3df1 d5c48e1 0bS 19bf5e5b44520d4567d8c 

99a3f 

Warnings: 

Information: 

Total Files Size (in bytes) 3076502 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Form a plurality of pad groups corresponding to a 
plurality of discontinuous boundaries of the circuit 

area inside a plurality of chip edges 
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Form a common ESD bus outside the plurality of chip edges 
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Connect a plurality of pads corresponding to the plurality of 
pad groups to the common ESD bus by a plurality of bonding 

wires across the plurality of chip edges 

FIG. 4 
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I Form a circuit area 

t 51 
~ 

50 

Form a plurality of pad groups corresponding to a 
plurality of discontinuous boundaries of the circuit 

area inside a plurality of chip edges 
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~ 

Connect one and another of the plurality of pad groups 
by a plurality of bonding wires across the circuit area 

inside the plurality of chip edges 

FIG. 5 
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Abstract of Disclosure 

An integrated circuit ESD bus structure includes a circuit area; 

a plurality of electrostatic discharge (ESD) buses; a plurality of 

pad groups adjacent and connected to the plurality of ESD buses; a 

common ESD bus; and a plurality of bonding wires configured to connect 

the plurality of pad groups to the common ESD bus. 
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Claims 

What is claimed is: 

1. An integrated circuit structure, comprising: 

a circuit area; 

a plurality of ESD buses; 

a plurality of pad groups, adjacent and connected to the plurality 

of ESD buses; 

a common ESD bus, adjacent to the plurality of pad groups; and 

a plurality of bonding wires configured to connect the plurality 

of pad groups to the common ESD bus. 

2. The integrated circuit structure of claim 1, wherein each of the 

plurality of pad groups comprises at least one pad, and the 

plurality of bonding wires is configured to connect the at least 

one pad to the common ESD bus. 

3. The integrated circuit structure of claim 1, wherein common ESD 

bus comprises a plurality discontinuous ESD bus groups. 

4. The integrated circuit structure of claim 1, wherein the common 

ESD bus is formed outside the plurality of chip edges or inside 

the plurality of chip edges. 

5. The integrated circuit structure of claim 1, wherein the circuit 

area comprises at least one saved area adjacent to the ESD buses, 

the plurality of pad groups. 

6. The integrated circuit structure of claim 1, wherein the common 

ESD bus is parallel to the plurality of ESD buses. 

7. An integrated circuit structure, comprising: 

a circuit area; 

a plurality of ESD buses; 

a plurality of pad groups, adjacent and connected to the plurality 

of ESD buses; and 
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a plurality of bonding wires configured to connect one to another 

of the plurality of pad groups. 

8. The integrated circuit structure of claim 7, wherein the circuit 

area comprises at least one saved area adjacent to the plurality 

of ESD buses and the plurality of pad groups. 

9. The integrated circuit structure of claim 7, wherein each of the 

plurality of pad groups comprises a connecting pad, and the 

plurality of bonding wires are configured to connect the 

connecting pad of one of the plurality of pad groups to the 

connecting pad of another of the plurality of pad groups. 

10.A method of integrated circuit structure, comprising: 

forming a circuit area; 

forming a plurality of pad groups corresponding to a plurality 

of discontinuous boundaries of the circuit area; 

forming a common ESD bus adjacent to the plurality of pad groups; 

and 

connecting a plurality of pads corresponding to the plurality of 

pad groups to the common ESD bus by a plurality of bonding wires. 

11. The method of integrated circuit structure of claim 10, wherein 

each of the plurality of pad groups comprises at least one pad, 

and the plurality of bonding wires is configured to connect the 

at least one pad to the common ESD bus. 

12. The method of integrated circuit structure of claim 10, further 

comprising: 

forming the common ESD bus outside the plurality of chip edges 

or inside the plurality of chip edges. 

13. The method of integrated circuit structure of claim 10, wherein 

the common ESD bus is parallel to the plurality of ESD buses. 
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14.A method of integrated circuit structure, comprising: 

forming a circuit area; 

forming a plurality of pad groups corresponding to a plurality 

of discontinuous boundaries of the circuit area; and 

connecting one of the plurality of pad groups to another of the 

plurality of pad groups by one of a plurality of bonding wires 

across the circuit area. 

15. The method of integrated circuit structure of claim 14, wherein 

the circuit area comprises at least one saved area adjacent to 

the plurality of ESD buses and the plurality of pad groups. 

16. The method of integrated circuit structure of claim 14, wherein 

the common ESD bus is parallel to the plurality of ESD buses and 

the plurality of pad groups. 

17. The method of integrated circuit structure of claim 14, wherein 

each of the plurality of pad groups comprises a connecting pad, 

and the plurality of bonding wires are configured to connect the 

connecting pad of one of the plurality of pad groups to the 

connecting pad of another of the plurality of pad groups. 

Page 11 of 12 

Micron Ex. 1002, p. 19 
Micron v. YMTC 
IPR2025-00118



Title 

Integrated Circuit Electrostatic Discharge Bus Structure and Related 

Method 

Cross Reference To Related Applications 

[0001) This present application is a continuation application of 

International Application No. PCT/CN2018/113271 filed on November 

1, 2018, which is incorporated herein by reference in its entirety. 

Background of the Invention 

1. Field of the Invention 

[0002) The present invention relates to an integrated circuit 

structure and related method, and more particularly, to an integrated 

circuit electrostatic discharge bus structure and related method. 

2. Description of the Prior Art 

[0003) For an integrated circuit electrostatic discharge 

(hereinafter abbreviated ESD) structure 1 as shown in FIG. 1, I/O 

(input/output) pads 12 are placed around a circuit area 10 inside 

a plurality of chip edges 13 based on particular sequence and position, 

wherein the placement of the I/O pads 12 is adjustable within a 

specific range. 

[0004) In general, it is commonly to place filler cells Fl and F2 at 

empty spaces between the I/O pads 12, and connect the filler cells 

Fl and F2 to an electrostatic discharge (ESD) bus 11 (e.g., a layout 

trace connected to a ground or a system voltage), which makes each 

portion of the circuit area 10 and the filler cells Fl and F2 are 

connected to the continuous ESD bus to provide ESD protection to the 

integrated circuit ESD bus structure 1. 

[0005) However, the filler cells Fl and F2 take a portion of the circuit 

area 10 to be wasteful to the integrated circuit ESD bus structure 

1. Further, under the strict requirement of the integrated circuit 

ESD bus structure 1 having a rectangular shape, it causes the lack 
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of flexibility for internal circuit layout design. 

[0006] Further, when there are circuits with irregular shapes and 

different areas, the circuit area 10 must be increased in order to 

contain the circuits with irregular shapes and different areas, which 

increases production cost. 

[0007] Accordingly, it is desirable to provide an integrated circuit 

ESD bus structure and related method to make full use of the circuit 

area. 

Summary of the Invention 

[0008] It is therefore an objective of the present invention to provide 

an integrated circuit electrostatic discharge bus structure and 

related method. 

[0009] To achieve the above technical object, according to the present 

invention, an integrated circuit electrostatic discharge (ESD) 

structure is provided, and includes a circuit area; a plurality of 

electrostatic discharge buses; a plurality of pad groups adjacent 

and connected to the plurality of ESD buses; a common ESD bus; and 

a plurality of bonding wires configured to connect the plurality of 

pad groups to the common ESD bus. 

[0010] To achieve the above technical object, according to the present 

invention, an integrated circuit electrostatic discharge (ESD) 

structure is provided, and includes a circuit area; a plurality of 

electrostatic discharge (ESD) buses; a plurality of pad groups; and 

a plurality of bonding wires configured to connect one to another 

of the plurality of pad groups. 

[0011] To achieve the above technical object, according to the present 

invention, a method of integrated circuit ESD bus structure is 

provided, and includes forming a circuit area; forming a plurality 

of pad groups corresponding to a plurality of discontinuous boundaries 

of the circuit area; forming a common ESD bus; and connecting a 
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plurality of pads corresponding to the plurality of pad groups to 

the common ESD bus by a plurality of bonding wires across one of the 

plurality of chip edges. 

[0012] To achieve the above technical object, according to the present 

invention, a method of integrated circuit ESD bus structure is 

provided, and includes forming a circuit area, forming a plurality 

of pad groups corresponding to a plurality of discontinuous boundaries 

of the circuit area; and connecting one of the plurality of pad groups 

to another of the plurality of pad groups by one of a plurality of 

bonding wires across the circuit area. 

[0013] 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 

[0014] FIG. 1 is a schematic diagram of an integrated circuit ESD bus 

structure according to the prior art. 

[0015] FIG. 2 is a schematic diagram of an integrated circuit ESD bus 

structure according to an embodiment of the present invention. 

[0016] FIG. 3 is a schematic diagram of an integrated circuit ESD bus 

structure according to an embodiment of the present invention. 

[0017] FIG. 4 is a flowchart of an integrated circuit packaging process 

according to an embodiment of the present invention. 

[0018] FIG. 5 is a flowchart of an integrated circuit packaging process 

according to an embodiment of the present invention. 

Detailed Description 

[0019] FIG. 2 is a schematic diagram of an integrated circuit 

electrostatic discharge (ESD) structure 2 according to an embodiment 

of the present invention. The integrated circuit ESD bus structure 

2 includes a circuit area 20, a plurality of ESD buses El, E2 and 

E3, a plurality of pad groups Gl, G2 and G3, a common ESD bus 24, 
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and a plurality of bonding wires 25. 

[0020] The circuit area 20 is formed by a plurality of chip edges 23; 

for example, the four chip edges 23 forms a rectangular area configured 

to contain the circuit area 20. The circuit area 20 includes a 

plurality of discontinuous boundaries Bl, B2 and B3. The plurality 

of ESD buses El, E2 and E3 is formed inside the chip edges 23, 

corresponding and adjacent to the plurality of discontinuous 

boundaries Bl, B2, and B3. 

[0021] The plurality of pad groups Gl, G2 and G3 is formed inside the 

chip edges 23, adjacent and connected to the plurality of ESD buses 

El, E2 and E3. The common ESD bus 24 is formed outside the chip edges 

23, which is not limited. The common ESD bus 24 may not be formed 

in one piece, and include a plurality of discontinuous ESD bus groups. 

The plurality of bonding wires 25 is formed across the chip edges 

23, and configured to connect the plurality of pad groups Bl, B2 and 

B3 to the common ESD bus 24. In one embodiment, the common ESD bus 

24 is parallel to the plurality of ESD buses El, E2 and E3 and the 

plurality of pad groups Gl, G2 and G3. 

[0022] Each of the plurality of pad groups Gl, G2 and G3 includes at 

least one pad 22, wherein the pad 22 is an input/output pad connected 

to a ground or a system low voltage. At least one of the plurality 

of bonding wires 25 is configured to connect the at least one pad 

22 to the common ESD bus 24. In one embodiment, multiple bonding wires 

25 may be configured to connect multiple pads 22 of the pad group 

Gl to the common ESD bus 24, which provides multiple connections to 

enhance conductivity between the pad group Gl and the common ESD bus 

24 to improve ESD protection. 

[0023] In such a structure, the discontinuous ESD buses El, E2 and 

E3 may be connected together by connecting the pads 22 of the pad 

groups Gl, G2 and G3 to the common ESD bus 24 through the bonding 

wires 25, which equivalently forms a continuous ESD bus for the 
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integrated circuit ESD bus structure 2. As a result, the present 

invention may get rid of the filler cells of the prior art. In addition, 

spaces between the discontinuous ESD buses El and E2 (or, E2 and E3) 

may be configured with circuit elements to make full use of the 

integrated circuit ESD bus structure 2. 

[0024] For example, the ESD bus 11 and the filler cells Fl and F2 shown 

in FIG. 1 are replaced by saved areas SAl and SA2 in FIG. 2. The saved 

area SAl is adjacent to the ESD buses El and E2 and the pads 22 of 

the pad groups Gland G2. The saved area SA2 is adjacent to the ESD 

buses E2 and E3 and the pads 22 of the pad groups G2 and G3. In one 

embodiment, the common ESD bus 24 is formed inside the chip edges 

23, and adjacent to the plurality of pad groups Gl, G2 and G3 and 

the saved areas SAl and SA2. 

[0025] FIG. 3 is a schematic diagram of an integrated circuit ESD bus 

structure 3 according to an embodiment of the present invention. The 

integrated circuit ESD bus structure 3 includes a circuit area 30, 

a plurality of ESD buses El, E2 and E3, a plurality of pad groups 

Gl, G2 and G3, and a plurality of bonding wires 35. 

[0026] The circuit area 30 is formed by a plurality of chip edges 33; 

for example, the four chip edges 33 form a rectangular area to contain 

the circuit area 30. The circuit area 30 includes a plurality of 

discontinuous boundaries Bl, B2 and B3. The plurality of ESD buses 

El, E2 and E3 is formed inside the chip edges 33, corresponding and 

adjacent to the plurality of discontinuous boundaries Bl, B2, and 

B3. 

[0027] The plurality of discontinuous ESD buses El, E2 and E3 is formed 

inside the chip edges 33, and adjacent to the plurality of 

discontinuous boundaries Bl, B2, and B3. The plurality of pad groups 

Gl, G2, and G3 is formed inside the chip edges 33, adjacent and 

connected to the plurality of ESD buses El, E2 and E3. The plurality 

of bonding wires 35 is formed across the circuit area 30, and 
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configured to connect the plurality of pad groups Gl, G2, and G3 from 

one group to another group, e.g., one bonding wire 35 may connect 

the pad group Gl to the pad group G2, and another bonding wire 35 

may connect the pad group G2 to the pad group G3. 

[0028) Each of the plurality of pad groups Gl, G2 and G3 includes a 

plurality of pads 32, wherein the pad 32 is an input/output pad 

connected to a ground or a system low voltage. The plurality of bonding 

wires 35 is configured to connect the pads 32 of one group to another 

group. Each of the plurality of pad groups Gl, G2 and G3 comprises 

a connecting pad (e.g., a right most pad of the pad group Gl, left 

and right most pads of the pad group G2, and a left most pad of the 

pad group G3), and the plurality of bonding wires 35 are configured 

to connect the connecting pad of one of the plurality of pad groups 

to the connecting pad of another of the plurality of pad groups. For 

example, one of the bonding wires 35 is configured to connect the 

right most pad 32 of the pad group Gl to the left most pad 32 of the 

pad group G2, and one of the bonding wires 35 is configured to connect 

the right most pad 32 of the pad group G2 to the left most pad 32 

of the pad group G3, which is not limited. 

[0029) In such a structure, the discontinuous ESD buses El, E2 and 

E3 may be connected together by connecting the pads 32 of the pad 

groups Gl, G2 and G3 from one group to another group, which 

equivalently forms a continuous ESD bus for the integrated circuit 

ESD bus structure 3. As a result, the present invention may get rid 

of the filler cells of the prior art. In addition, spaces between 

the discontinuous ESD buses El and E2 (or, E2 and E3) may be configured 

with circuit elements to make full use of the integrated circuit ESD 

bus structure 3. For example, the ESD bus 11 and the filler cells 

Fl and F2 shown in FIG. 1 are replaced by saved areas SAl and SA2 

in FIG. 2, and thus the circuit area 20 may contain the circuits with 

irregular shapes and different areas without increasing its area, 

which saves production cost. 
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[0030] FIG. 4 is a flowchart of an integrated circuit ESD bus structure 

process 4 according to an embodiment of the present invention. 

[0031] Step 40: Form a circuit area. 

[0032] Step 41: Form a plurality of pad groups corresponding to a 

plurality of discontinuous boundaries of the circuit area inside a 

plurality of chip edges. 

[0033] Step 42: Form a common ESD bus outside the plurality of chip 

edges. 

[0034] Step 43: Connect a plurality of pads corresponding to the 

plurality of pad groups to the common ESD bus by a plurality of bonding 

wires across the plurality of chip edges. 

[0035] In Step 40, a circuit area is formed; in step 41, a plurality 

of pad groups corresponding to a plurality of discontinuous boundaries 

of a circuit area inside a plurality of chip edges is formed; in step 

42, a common ESD bus outside the plurality of chip edges is formed; 

and in step 43, a plurality of pads corresponding to the plurality 

of pad groups is connected to the common ESD bus by a plurality of 

bonding wires across the plurality of chip edges. By the integrated 

circuit ESD bus structure process 4, a continuous ESD bus may be 

equivalently formed and the filler cells of the prior art may be 

omitted. 

[0036] FIG. 5 is a flowchart of an integrated circuit ESD bus structure 

process 5 according to an embodiment of the present invention. 

[0037] Step 50: Form a circuit area. 

[0038] Step 51: Form a plurality of pad groups corresponding to a 

plurality of discontinuous boundaries of the circuit area inside a 

plurality of chip edges. 

[0039] Step 52: Connect one and another of the plurality of pad groups 

by a plurality of bonding wires across the circuit area inside the 

plurality of chip edges. 

[0040] In Step 50, a circuit area is formed; in step 51, a plurality 
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of pad groups corresponding to a plurality of discontinuous boundaries 

of a circuit area inside a plurality of chip edges is formed; and 

in step 52, one and another of the plurality of pad groups are connected 

together by a plurality of bonding wires across the circuit area inside 

the plurality of chip edges. By the integrated circuit ESD bus 

structure process 5, a continuous ESD bus may be equivalently formed 

and the filler cells of the prior art may be omitted. 

[0041] To sum up, the present invention utilizes bonding wires to 

connect a plurality of pads of a plurality of pad groups, so as to 

equivalently form a continuous ESD bus. As a result, the present 

invention may get rid of the filler cells of the prior art. In addition, 

spaces between the discontinuous ESD buses may be configured with 

circuit elements to make full use of the integrated circuit ESD bus 

structure. 

[0042] 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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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 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I tangtze Memory Technologies Co., Ltd. 

Mailing Address Information For Applicant: 

Address 1 Room 7018, No.18, Huaguang Boulevard, Guandong Tech. Industrial Park, Donghu 

Address 2 Development Area, Hongshan District 

City Nuhan City, Hubei Province State/Province 

Country I J:;N 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 substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number YMTP0079USA3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

Assignee 11 

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 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 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 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature liRoger Chen/ Date (YYYY-MM-DD) 12018-11-28 

First Name f-oger I Last Name I phen Registration Number ~7314 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number YMTP0079USA3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

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 lime 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: 

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 PatentCooperationTreaty. 

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 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 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D 

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 

16/207,183 12/02/2018 2811 2180 YMTP0079USA3 17 4 

27765 
CONFIRMATION NO. 2734 

FILING RECEIPT 
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
5F., No.389, Fuhe Rd., Yonghe Dist. 1111111111111111111111m~mll!UIWH~,111111111111111111111111 
New Taipei City, 
TAIWAN 

Date Mailed: 12/27/2018 

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) 
Zhiguo Li, Wuhan City, CHINA; 

Applicant( s) 
Yangtze Memory Technologies Co., Ltd., Wuhan City, CHINA; 

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

Domestic Priority data as claimed by applicant 
This application is a CON of PCT/CN2018/113271 11/01/2018 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 12/20/2018 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/207,183 
Projected Publication Date: 05/07/2020 
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Non-Publication Request: No 

Early Publication Request: No 
Title 

Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

Preliminary Class 

257 

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. 

page 3 of 3 

Micron Ex. 1002, p. 38 
Micron v. YMTC 
IPR2025-00118



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/207, 183 

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 300 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 660 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 17 (37 CFR 1.16(i)) 
minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 4 minus 3 = 1 X 460 = 460 (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 "O" in column 2. TOTAL TOTAL 2180 

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 "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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Application Number 16207183 

Filing Date 2018-12-02 
INFORMATION DISCLOSURE First Named Inventor Zhiguo Li 
STATEMENT BY APPLICANT 

Art Unit 2811 
( Not for submission under 37 CFR 1.99) 

Examiner Name GURLEY, LYNNE ANN 

Attorney Docket Number YMTP0079USA3 

U.S.PATENTS 

Examiner Cite Kind 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code 
Issue Date Name Relevant Passages or Relevant 

Figures Appear 

1 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Cite Kind Publication 
Pages,Columns,Lines where 

Initial* No 
Publication Number 

Code Date 
Name Relevant Passages or Relevant 

Figures Appear 

1 20140061881 A1 2014-03-06 Yeh 

FOREIGN PATENT DOCUMENTS 

Pages,Columns,Lines 
Examiner Cite Foreign Document Country Kind Publication 

Name 
where Relevant 

Initial* No Number Code Code Date Passages or Relevant 
Figures Appear 

1 201737459 TW A 2017-10-16 Abstract 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

Initials* No 
the item (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue 
number(s), publisher, city and/or country where published. 
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Application Number 16207183 

Filing Date 2018-12-02 

INFORMATION DISCLOSURE First Named Inventor Zhiguo Li 
STATEMENT BY APPLICANT 

Art Unit 2811 
( Not for submission under 37 CFR 1.99) 

Examiner Name GURLEY, LYNNE ANN 

Attorney Docket Number YMTP0079USA3 

1 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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Application Number 16207183 

Filing Date 2018-12-02 

INFORMATION DISCLOSURE First Named Inventor Zhiguo Li 
STATEMENT BY APPLICANT 

Art Unit 2811 
( Not for submission under 37 CFR 1.99) 

Examiner Name GURLEY, LYNNE ANN 

Attorney Docket Number YMTP0079USA3 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

!Z1 None 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Roger Chen/ Date (YYYY-MM-DD) 2019-07-05 

Name/Print Roger Chen Registration Number 67314 
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A transient voltage suppressing (TVS) integrated circuit includes an input output pin, a ground pin, a 

substrate, a first TV die and a second TVS die. The substrate provides a common bus. The first TVS die 

is disposed on the substrate, and includes a first input output end and a first reference ground end. The 

second TVS die is disposed on the substrate and includes a second input output end and a second reference 

ground end. The second reference ground end is electrical coupled to the first reference ground end through 

the common bus, and the first input output end is coupled to the first input out pin, and the second input 

output end is coupled to a ground pin. 
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Micron Ex. 1002, p. 43 
Micron v. YMTC 
IPR2025-00118



201737459 

CDP1 
PWR1 .---~---, 

OI01 0102 0104 0l04 GPAD 

[li]l] 

TW 201737459 A 

SUB 

PWR2 

--12 
--CDP2 I 

o----t---,~-~ 

100 

100 • • • ~ ~ i!t £ .tcr 
t,1 ~ « i!t ~ 
SUB· • • £.;f& 

£ .fer t,1 a8a 5/'ii'L 

RGND1-RGND2 • • 

• *~*Jt!!,~ 

101-102 • • • .fif,JA 

.f}f,Jlli~ 

BWIRl-BWlR3 • • 
"± -~ a • #~~fa.,,.~ 

GP AD • • • * Jt!!,* 

Wll1 

GBUS • • • #[ii]~ 

mt.t11c 

0101-0104 • • • .fJf,J 

A.fif,J ill *m;p 

CDPl , CDP2 • 

PWR1-PWR2 • 

ilti~~ 
nu1,nn1,nu2, 

DD2 • • • ~1l!_..:::-t,,~ 

« 
ZD1-ZD2 • • • }ldrs 

-=-t~« 
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... 

$fflS =lo>.lf.}f 
IPC 51'--~: H0lL 23/60 

TRANSIENT VOLTAGE SUPPRESSING INTEGRATED CIRCUIT 

e ~~,ffi-~~-E~~fill~~&ffl=~~-ffl~~fill~ 0
~~ 

~f~~ loJ 12i5frEjJF O ffl-tli"~ fflffl=tCDtU@firiIBcHtt~t&_t , _g_ §=t§ 

[ ~X:] A transient voltage suppressing (TVS) integrated circuit 

includes an input output pin, a ground pin, a substrate, a first TV die 

and a second TVS die. The substrate provides a common bus. 

The first TVS die is disposed on the substrate, and includes a first 

input output end and a first reference ground end. The second TVS 

die is disposed on the substrate and includes a second input output 

end and a second reference ground end. The second reference 

ground end is electrical coupled to the, first reference ground end 

through the common bus, and the first input output end is coupled to 

ffi 1 J[ ' ~ 2 J[(ftEJJ'jjj@j~) 

(2006.1) 
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the first input out pin, and the second input output end is coupled to a 

ground pin. 

[ ffi JE {-t ~ Iii! ] Iii! 1 ° 

c 1-t :& Iii! z r➔ jm rJi ~ gJl ~ l 

1 o o : 1/f f& ~ 1M :J:cp mG 1:1 ffl ~ fiit 

SUB: ~;t,& 

11 = m -w rt~ ~ & =tm riu fill t1r 

12 = m=wf&~&:fmrtu ®*1r 

RGND1~RGND2 :' ~~:f:ij:fufrfrn 

IO 1 ~102 : fir} A f/rj t±:Hrw 

BWIRl~BWIR3 : it*~~ 

GPAD : }ij:fu:f:ili~ 

GBUS : ~ [oJ ~ 5frt:J9f: 

0101~0104 : ffitr Ali[ntH:B:J:iOOJ 

CDPl , CDP2 : ~5frtn1~ 

PWRl~PWR2 : ~5~trw 

DUI , DDl , DU2 , DD2 : ~~=t.~'.iffl. 

ZD 1 ~ZD2 : ~~pg= fjyx ffll 
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TRANSIENT VOLTAGE SUPPRESSING INTEGRATED CIRCUIT 

[ N: f/1[ ~Ji f~ ] 

- [ 0001 ] 7-fs: ~ E¥L~ ~ ~m n~ - f_m fg ~ g l!LftlHM tr ffl ffl If! ' ii 1~ JJU ~ 

~-~-m~~~ffg~g~;~w~•m~~MfflC~ 0 

[ :9c J~1J:f.5z f,fq ] 

cooo2] l'± :EJ! ~ a~ tr m • !ft tz vtrr cp , tum !l ~ C ffl =rm iu ~ 

( transient voltage suppressor, TVS ) * rJ! {JtijJ ffl n>r ffl ffl 5frt 8~ fi!! ~ , 

~ffi~~~Mfflffl~~~ffffl~fflm~WfflW~~~~~$ 0 tt 

~~tz~ffi~~,tg~•ffl~~~*~m*mtt•~~~&m~ 

~oo~=~■$W~~=~•*~ft,~ffi~ffi~ffl~~~~~ 

fiffffl~ffl~~~~~ 0 ~W,~!l~ffl&~~~~®•A•IB 

~~~ttffffl~fflfflffi~,ffi~~~-~-~~~~--fg~ffl 

&~00~*~~ 0 ~~-*·!r~fflE~~~~mm®ffC~C 

1* ~i g5 tJ H~ * 3't ¥U ~~ tU 0 
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=~~=ti :tit frfffl ~ ~ # foJ ~ 5frt ~I:~ t~ f~ =ti~ ffi - ~~:ti :tit fl#ff , ffi -

~A~lli~fflm~Atillim~,ffi=~A~lli~amm~m~ 0 

[ ooos ] . ft ::zfs: jl E!9 s'g -1f :attd:7CT r:p , J: mt ITT ffi - fff !& ~ JM :f:QJ tCT ~ f:fr 

~m=~ffl$Ll&£~=~m,•m~~~~Ll&ffi-~~*~ 

ffi-~~*~~,~~-*~-~~o 

r 0006 J ft * jl E!9 s1g - • :affi 15a r:p , J: mt a'g = if~ m $ BI m ffi - im m e 
=~-~&ffi=imm=~•offl-wm=~m®~~-*~-~ 

~·~~~fflm~ffi-tiA~lli~ 0 ffi=~m=~■ITT~~-m 

~ffi-~m~~-S'g~~,~~~-*~ffi-~~*~~o 
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[ooos] tt*3i ~ stg-1ljjffi{9U r::p , _tllia"J =t~ffl $ 13L=t§ffi-imffl 

=~■U&ffi=1mm:=~■ 0 ffl-~ffl=~■~~~-*~-~ 

~,~~~-m~ffl=MAMlli~ 0 ffi=~m=~ffl®~~-m 

~ffi-imffl=~-®~~·~~~-m~m=~~m~~o 

[~9] tt*~~®-Wnffi~r::p,_t~~ffi=•~•m~~@~ 

Wffi--~mmM~~~~ffl~M~ 0 

r oo 1 o l tt * ~ ~ stg - • nffi -wu cp , • _t m stg w rt~ a I! tm irr ~ Wil stg ~ 

e ~W~;t&mt1:rs~• 0 

[ 0011] tt * ~ ~ ®-• nffi -WU cp· ' _t Mb® ffi = • ~ • m tr:P mLl @r1l 

]!! ~ ~ - ffl 5Jffi fr™ , ~ tf=r ffl 5Jffi rr™ W # rPJ 12i 5frt :MF ffl ,~ *~ :ti. 0 

r oo 12 l 1± * 3't ~ stg - • nm {9U r::p , & _t m stg m - • ~ • !! tcp irr fill 

~®~~~~oo~•ffi=w~•mM~~~~~~w~•m~~ 

fill Wir stg ~ {oJ cp 1G\ 0 

[ 0013] - f.m W ~ ffl ffl :tm mLl ffi ffll ffl IB! ' § t5 ~ Y - ffi A ffi lli =t~ 

e ~'*~m~,~~,~y-ffi-V~ffl!!M~~~U&ffi=V 

~ • I! :ten iu ~ w1r O £ ;t& m 1~ ~ rPJ ~ 5frt :MF O m - • rt~ • m =ten iu ~ w1r 

re•tt~~_t•~Mffi-nAnlli~Wffi-~~~~~ 0 ffi=V 

~•!!~~fill~re•tt£~_t,~mm=nAM&~wm=~~ 

:ti :I:tt friM O ffi = ~ ~ :ti :tit fr™ ~ ~ ~ foJ ~ ;frt :f3F ffl 'rJ: iJr :ti ~ ffi - ~ ~ =t~ 

~~•m-nAn&~mmnAnIB*~~cpz-,m=nAn 

lli~amm~*~ 0 &ffm~fflfflM~~~-AMllim~®~cp 
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[ oo 16] ~ g~ 7-fs: jf ~ B'g _t }ztt !f:~ mz f□ {if~ fj5 ~ ~ ~ $J 'mi , T x !f:~ :$ 

-~~,~~~ffi~~~~~~~~~T 0 

[0017] 

~1~~~~BR~~~~~~~,~-~~~~~~~~~~ illlli ,,,s /1, ,,+"- ':T:i< 7j l=l ':.J s ,t.l,, E§. 1!;£.11.-!.J rp~ "!:!al JI§: E§. JJ:tl !::l ~ --=q- J\X. E§. WP 1.X. /h- E§. 
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!lil3A&!lil3B~~*~~g-•~~®~Dmw~--~~ 

ffl■-~®~~-~&ffC~-~~~~~D 

Iii! 4 & ~ 5 5t 5:f Ll ~ ~ * g: ~ ~ fol Jf M!d~U B'9 ~ W m !ff~& C JE ~ 

~m••~®oo~re~~~®~~!lilo 

[ Jf m!I7f ~] 

[0018] gf ~?~Iii! 1 'Iii! 1 ~~*~~ B'9W~~ mmtmiMfflffl•!f~B'g 

~~-~&~-~-~~~~~ 0 W~CJE~~fflfflC~lOO§ 

t§~t& SUB' lfitrrAlfimrtn=tiili'IJ 0101~0104' fi:!:lli:J:fin GPAD .PJ&fff 

~ -~:rm iM 00 fir 11 ' 12 ° ~t.& SUB m1~# loJ ~ 5JiLf7il: GBUS ' fg~. 

C ~ =tm mU oo ;fir 11 ' 12 re ii tE £ t& SUB l:. ' _§_%-Wt ~ ·-:}[p mLl 

oofir ll §t3EE!}ffilli=t*m DUI .PJ& DDl $:J:i%~s1=tJ]xffl$, 

%=~~ mm~iu ooWir 12 ffeJVm:t:31±1 imm=t*ffl Du2 .PJ& DD2 * 
m%~®=~ffl.$ 0 tt*Jf~~$•ffim=~■ DUl~~~am 

~-5Jffifrfffl PWRl , wm=t*ffl DUI a'g~~if**M:J:i~wm=t*ffl DDl 

81 ~¥i if* :sl:fL % fflG ffltr A ftrr lli frfM Io I O ~B~ = if* R DD 1 81 ~~ f* ~ U iM =ti ~ 

~ ~ t:£ :f:lli trfffi RGND 1 ° JI:!: J~ , D ifil = {;;jx R DU2 81 ~¥i if_cilx fM ti~ C 5J]l 

llfffi PWR2, }iii m=t*ffl DUI 8'9 P~if**M ti ~}fl m=t*m DD2 s'g ~if* 

Mz 7B ~,trr A lfiM tn rrfffi 102 ° im m = t* m 002 a'9 ~~ t_qjx ~u fM :J:i ~ ~ ~ m 

tllifrfffi RGND2 ° 

[0019] fQ'~--~mUs~Wir 11' 12 :ill1B-5:fUBI.=tt~~PS~@m ZDl 

& ZD2 ° ~~P'J=f*ffl ZDl 8'g~t~iM=ti~C5}]ltriffi PWRl , ~~~t*iM 
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ti~$:~:J:i:t-f:tfrw RGNDI, ££pg=t:;rxa ZD2 B1~~{Jlxf~ti~~5~tri'M 

PWR2 , ~ ~~ t?-ix *~ti¥~~ ti :t-f:t tr™ RGND2 ° 

[ 0020] J.ft J~ , fiiJ A fiHB llfffi Io 1 oJ ~ ~ !t * ~ tJJ ~ t1: i~ ti¥ firJ A 

ffiJ t±Lri /ll'P OIO I ~0104 81 ;tt cp Z.- 0 

[ 0021] _r_ }lfi; % -w ~ ~ ~ :tm mil~ )fir 11 131 ~~ti :t-1:t-fli'M RGND 1 fil 

}® !t * ~ ~JJ B WIR 1 • 1t1: f~ ti¥~ F□J ~ 5.mJJf: GB US , ;t=t cp * ln] ~ 5frt 

11f: GBUS oJ Ll ~ ~~~1r1:EI1£t& SUB(,WUt□ : ~~J1 ~):@G~Htt~ 

if,& SUB _r_tf1eytJJ ( :@GeyCJii) 0 &'*lnJ~5frtf1f: GBUS ~$l.ey.'f]: -

81£t& SUB 8~, fb~~:tilifr™ RGNDI ~~tt~ey~JJ BWIRl ]Lti• 

ttam~£if,&SUB 0 ffi=~~-E~~~~ 12~fb~~~~ 

RGND2 llifil~!t~~iJ1 BWIR2 ~'f1:f~ti¥~lnJ~5frtf1f: GBUSl , 

sb'('3M~~ti:f:-I:ttr™ RGNDI •t1:f~ti O %=~tt~•~rmiu ~W:fr 12 81 

fiir A ftu tf:1 liffij IO 2 ~u fil i@ it~ ~ ~* B WIR3 • tt *~ ti ~ W ~ • E =rm mLl 

• fft fflt C JEt 1 O O 81 ti :f;-tg ti lfilP G PAD , :s1ft oJ m i® ti :f:-1:t ti ii11 GP AD *~ ti 
¥:J:i:t~~m 0 

[ 0022] M' Rf ffl: 1f5C~ fJL~ N ~ B~ , -WU to 1± ,iiJ A ~ l:±1 friN Io I N ~ IE 

fnJ c * -m- o f* t~ ) s1 Rf• nsc~ • ~ s~ , w lli = t,njx mt o u 1 -- ~ £pg = 
t.JJx a z o 1 t .J Ez. w :rn: = t.JJx a o o 2 tf Jr!Utf m: :at • • m i.& ¥J w , m: 5frt ~i 

1~ CDP 1 If ~ f_& % fflG :Mz {5e ~ • 1ft ~ • 5% oJ Ll EE ~ A ,tu m fti'M IO 1 1« 

pt; w i@L@ m = t~ ffl Du 1 -- £ £pg = t~ ffl ZD I .. * Fol 12ffi 5frt 11F GB us .. 

w lli = t,njx ffl DD 2 t.J & ftu A~ tB frYM Io 2 JHWPFU :1:fu ~ w 5~ ¥ ti :tfu ti §alJ 

GPAD 0 
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[~3] ~~-~®·~ffffl~ffl~~~~~,HttMAM~~ 

1 o 1 ii~ ~ rtJ c 11 \ of o ft= t~ ) s'9 ij¥ m n.9: • m E s~ , :iffi lli = tJix m o u 2 , 

& £~ = tJix m ZD 2 .D,J & :iffi lli = tJix ffl DD 1 f1 JJ! ff ffl 7J5C~ ffl § ti ~ 1m ' 

m 5Jrt ~~ z~ c n P 2 ~tt ~ ~ H; g\G ML~ ff~ 1rt m m 5Jrt oJ ~ EB ,m A• ~ ~ 

102 {~f¥t&. EB }.ffi m=tJix :ffl: DU2 .. &~~ =t_i!ix ;tm ZD2, A IP]~ 5frt:f11: GBUS 

1--~ & }.ffi m = tJix ffl DD 1 JI[~ fU :tfu ~ '§' 53% ~ firJ A i® tf:1 triffl IO 1 ° 

[ 0024] EB J:: }ltl; ~ 1¥.J oJ 9ill , ~ ff ffl 1f5C~ :EJl * Ji~ B~ , ::zfs: J~ J:Yj Jif ntE 

e vu s'9 fQ' ~~ m m fm tu fl a m g~ 1 o o tu m fQ' rt~ m m fm tu fill w-rr 11 , 12 ~ 

loJ7¥tJi!Jffl~fflmE;. 0 iftgt~g}l , ::zfs:~ ~Jif:JJfEf9Ll~~A loJ ~5.frt~I: 

*~m~@fQ'~fflm~~fill~~•D•~•~~·:MzoJ~~m~ 

J=itr ms m 1~ s'9 ff m 1r1x. ,~ 1:~~ ~1 8'9 gs 11 • 0 

[ 002s l 1:: }lfi; • nfil f5li cp , w ~mm fcp iu !:Th w-rr 11 , 12 oJ t,; ~ ~ ~ 5G 

½ffi~-~~-~~~,~~-*'*~1¥.J·:JjfE~oJ~~--¥ 

::zfs:~fQ'~fflm~~n~,ffEBM~*m*~~~loJ~Wm•~~· 

e PJ tz ~ m ~ f'F i~ :>1~ 8'9 fJr 1c $ .. m ~ m ±. ~ wJr 8'9 @ ~ 8'9 fl?R ft ~ , wt 

PJ~~ffl~.lj_~filj~~~ij¥·~-~~~~~o 

[ 0026] t~ SU {i f$J -. m B'9 ' 4 ft 1¥.J Jr nm 1'9U cp oJ H =ti EB ~ ~ ffl t~ B'9 

¥t& SUB C {5Uto·: ~~~) *m1~:3¾~~5frt~I: GBUS, oJocffi°~ 

fflffi~~M:ffl:ffln1oottffffl~fflffl~~~~~§cp,~PJ~~ 

®E{*~~)<~* 0 

[ 0027] §l ~ ~ij Iii[ 2A , Iii[ 2A ~YR:$ N 8)3 - Jif ;JtE vu B'9 ~ 1m lli ~ fi~ 

fflffl~~Mfflffln~YR-liil 0 WliillW:JJfEm~~~~•lii!2Ajlf~ 
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~E8w~mm:tm~~~~~wmwDmm:tm~~~·~Ha~~ 

'.9 ~ B'S % - § ~ ffl l!?UC!HM ~ ;f1r 1 2 o , ffi tJj")~ t!=t ~ ~ B'S fml A iw tl:HrfM 0 

roo2s] ~~~m1r~m:&:f{PtUtJtmm1ei 200 B1:r3£t& 101 --w~m 

m :tm iu ~ wrr 11 o .. 1 2 o .. 1 3 o O :m ~& m: ffl tfP iu ~ W-iz: 11 o .. 1 2 o t1- & 1 3 o 

:n- 55 u @c If 15~ £ t& 1 o 1 ~ FoJ {:tr. If x. , _g_ tu f-1~ mm tm iu ~ w1r 11 o .. 12 o .. 

1 3 o W £ t& 1 o 1 B'S ti Mi @ Fsi oJ a~ ft ffl ~ C * ~ ~ ) , PJ_-f~ § ~ ffl 

m tm iu ~ r'1I 11 o .. 12 o , 13 o E8 £ ~ w £ t& 1 o 1 m 'f~ ~~ lt 0 

[0029] %-Wf-1& m:~:tt:PmU ~W-rr 110 .. 120 :5t 5§U a~ ~{lmfmJAffu /jj -

fr#fi I01~I04 .. 105~108 .[;_j,&_~~tititfrfM RGNDl .. RGND3 ° 1:E7-fs:1f 

:afE ,WU cp • ~~ti tit fr#fi RGND 1 .[;_)_ & RGND3 oJ :5t 5§U m }@f 11 ~~iv, 

BWIRl .[;_)_R:_ BWIR3 fflt1:f~fi~£t,& 101 ' ffiJ £fR 101 nJm{:Jt-[2i 

5.frt tfF 15e ~~ti tit fr#fi R G ND 1 ~ & R G ND 3 :;}§ 1'[ t~ ti 0 

[ 00 3 O ] .Ire '.9 ~ , ~ 00 ®ftr A ffrJ l=8 Iliffi IO 1 ~IO 8 nJ ~ }@f ~ {lm 11 ~ ~ ~~ :5t 

55U m t1: *~:ti~ ~ w m tu~ ffl m :tm iu ~ m ffl IE! 2 o o B'S ~ 11m ,tu A ,tu l=8 

:t~oo!J OI01~0I08 ° -

roo31 l ~=tu f-1& ffl~:tmiu ~ w-rr 130 a~-frm c ~-oo .Dj_J:) sts 

,tuAftullirrffii AIOI .D_j,&~~:tititfriffl RGND2 ° ~=lr~fflffi:tmmU~ 

;f-iz: 130 B'S ~~tifitfr1N RGND2 oJ~ i&I£t& 101 ffl't~f~ ti ~~~tifit 

llffij RGNDl O 1±$1lmE'WU cp ' %=Ir~ ffl&tmiu ~Jf1I 130 B'S~~:tl 

:f:itfr#fi RGND2 nJmi&lt-J*~~~ BWIR2 ffl'f1:f~ti~£fR 101 Pfr~{~ 

B'S ~ 5fit tir • :illZ ~ :ir~'d.e. {~ ~ >fit tir !M ~ ~ :ti j:ift fr#fi R G ND 1 ~ R G ND 3 ffl • 

ttf~:ti O ~ R , % =tu~& fflffi:tmmti ~ ;f,rr 130 B'S®ftr Affi l=8 tri AIO 1 
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oJ ~ i&J !t * ~ ~~ B WIR 4 ~:ti~ :tiU:IB ti )To~ GP AD , :illZ ~ i&J :J:i :f:IB :J:i ffiJ 

GPAD :J:i 4>Z::J:ij:fil~ffi 0 

lJ m: nt ~{*[I BS ~Jc~: • 0 

4t [ 003 3 ] ~ ~ 1r tffi 1~ ~□ 7-fs: g= ~ Jr 1JfE wtl BkJ itJ 11= ~BHfr'i ' J.,~ T ~l ~ ~~ !Ji! 

-
$ J;J Ee~ iPJ = f?Jx m ZD 1 , :illZ Ji~ m: 5~ l[ffij PWR 1 , ~~ti JIB trjM RGND 1 

- f~ *M :ti 1± fflj~ trjM P WR 1 J;J & ~ ~ 1~ JIB frfffl R G ND 1 Fs~ , :illZ _§_ , ~ ipg = 
tiffi m Z D 1 BkJ ~~ t?Jx tM :ti ~ ~ ~ :ti JIB trfM R G ND 1 ffif ~ ~pg = t?Jx ffl Z D 1 BS 

~~ f!9X iM ti~ 1lj~ ITfffi PWR 1 ° J;J 1±1 lfil lli = f?Jx m DU 11 J;). & DD 11 p)ff~ 

RGNDl 0 
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= f_iljx a ZD 2 , :illZ ~ 1f m: 5J]Urfffi P WR3 , ~ ~ ti :f:tg fr#a R G ND 3 .lJ, ,& ~ {~ 

ifiA x ifi£>:. w "'UJ I05~I08 ° *-$frP.i!3~~--r:rntf::.rr s ;f!.,>-.,. 120 ffil*-]i[)TP.is~ !f!_ij[f / '- -'f!,ijU LU J.l.fm .71-::, s JD' E§. }~ :Jl,+J rp'J ss 11:1.1. _,,, .71C7 s ,c,, E§. 

ffi :Jt!H!fLl ~ ;ftr 11 o oJ ~ 1f f§ roJ ITT m R~ ~ ifw , 1:E lf:t ~ ~ ~ Jt }ltt 0 

[0036] ::t± ~-71 oo , $ =w~ mffl:tm to ~ttr 130 Bl:ti5 ~f~ :illZ~tt 

*~ ti fl~ &1 )~ froo P WR2 .lJ. Ez. $~ti JIB fri R G ND 2 83 = t_ojx ffl $ .[;)_ Ez. £ ~pg 

tiffi ffl $ r::p , im m = f_iijx ffl DUR 1 13'9 ~i f_iljx *~ ti ~ m: )~ fri P WR2 , ~ ~~ 

1_iiix ID m fm ,AJifu tB troo A IO 1 ~ *~ :ti ~ im m = f_iljx ffl DD R 1 133 ~ f_iljx O ~ -

:9~ , ~m=t.oJxffl DDRl EJ'g~~f_iiix~U~:J-1t~$~:fl:tfufrfM RGND2 ° 

r 0031 l :ffi - w fl& m 1!! tP iu ~ wrr 11 o , 12 o t:J & :ffi = w ~mm :j:qJ iu 

[ 003 8] liil 2B ~ IE fPJ s'g !J m: 1ft m t1J {1= 7G ~ [iii , M j( n~ =ti :tfu m ~ -
c~~o~~)i=t:1ffm~••m~1:E~-•m•A•lli~102i 
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r 0040 l 1=t * • Dfil wrr cp , ffl - t&" ~ m I! tm mu fill rir 11 o .. 12 o tt& ffl 

=!&'~--~~fill~ 13ow~~wm~FoJ•n~•~~~*• 
- nfE O rffi ~ffl ~ ~ = !&' ~ ffl ffi tCD mLl fill Wir 13 o a~ 1f nfE :15 ~ cp , fli m ~ ~ 

- ~ ~ B WIR5 ffl 'f3: fl!) :J:i ·~ ~ fR pfr m 1~ B"J ~ [oJ ~ 5frt ~I: GB US _t O Ift ia 

~ ~~ T ~ ~ 13 u }[[ • nfE wrr a~ JJJ ~ 11' , ~ oJ ~i 1~ ~ fPJ ff m: nsc -~ s~ ., m: 
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ffl :at ffl {* gj El'j :x1 * 0 

C 0044] t.J T" gj ~~,~Iii! 4 .& Iii! s, Iii 4 .& Iii! s 5t 5§U ltf m * ~ ~ 1( loJ e 
-~~®fli~-m~~fflfflffl~~~~~m~~~JR-liil 0 *~ 
~ W JjiE 1§U cp , ~ - fli ~ ffl ffi :J:(p iu ffEl }fir W ffl = w ~ ffl ffi f(p mil §§ lfl B~ 

~m~~·~*•liiliW*OO~~~·~ffl=fli~fflffi~~§§~ 

~®ffl~~~~~N~~®~~ffffl~ffl~-~~m 0 ~1iil2~ e 
~c ~ h ~ J~ ' * ~} ~ • JjfE irr El'j w !'3J • m :J:(p mU ffl ffl • ~% _t El'j §§ W:fl}@ 

ffi-fll ~ mm:J:cp mU §§ ;r1l 401-404 5t 5§U c&-1=F ~~fi:f:futr#ii RGNDl .. 
' 

RGND-3 , RGND4 t.J.& RGND5 , ~=w~&fflffi=tmiu fil!Wir 410 ~U:&-

1=f ~~fi:f:futr#ii RGND2 ° ~~11:f:fuJ!#ii RGNDl , RGND3 5t 5§U~i@l( 
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Abstract of CN101221629 

A chip for a smart card including a plurality of electrical contacts for 

communication of data with a smart card reader is disclosed. In one 

embodiment, a chip for a smart card includes a core circuit and a 

plurality of input/output pads corresponding to said set of electrical 

contacts, wherein said input/output pads are divided into at least a first 

column and a second column placed immediately adjacent to the first 

column, such that the first and second columns form a cluster. In another 

embodiment, eight input/output pads are divided into two columns, 

placed immediately adjacent to each other. The cluster may be partially 

surrounded by the core circuit. The chip may further comprise an ESD 

network, comprising VDD and GND buses for improved ESD protection 

while reducing the size of the chip. 
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1. -ff~§~--¥ Z Jt, '§ 1% ffl r fAJ ~ §~--¥~IIX :H1½~~ffl l¥J $ 1-- it!. tttl I~, 

J::1£~ §g--¥ Z }t'§.}5: 
t!<JL;\Et!,~; ~,& 
$ --t-$tu }\./$tu tB wm:, x1 $ r m:1£ it!. iti fl,~ , Jt i=f=t m :I£ $tu }\./$tu ili w m::1w 

*m~&-~--~~,&ttlc~~?Jr:i£ffl-~~tlffl®OOffl=~,~ffl?Jr:i£ 
ffl-1Ll ~,&?Jr:i£ffl=1Ll%~£- o 

2.~~~~*1?Jr:i£OOW~--¥ZJt,Jti=p?Jr:1£ffl-~~?Jr:i£ffl=~A~ 
~& llQ 1'-$tu Al$tu tB Wffi: o 

3. J1Qk3V¥U~* 1 ?Jr:i£00W§g--¥ZJt, ;ttq:i ?Jr:i£1-!.fBlJ=iJr:i£ttJr.,it!.1E!l¥J 
1'-1~ilif9!tlfm*iif!.'§~ 0 

4. :t,zQ~5fU~* 1 ?Jr:i£1¥JW§~--¥ZJt, Jtq:i ?Jr:i£$~$tuA/$tuiliWffi:§15 
it!.•wm=,~mWA, $fi~ffl~~wm:,~#ffl%Wffi:,~mwm:,n~ 
it!.•Wffi:~,&%~~mWffi:,#H?Jr:i£$tuN$tuiliWffi:tt~=tE?Jr:i£1-!•~,~ 
~ffl?Jr:1£$fi~ffl~~wm:,m:1£~~ffl%Wffi:~&m:i£~mwm:~m:1£~ 
•wm=,mi£n~it!.•wm=,mi£tlmwm=~&m:t£n~tlmwm=w*m~ 
f:£0 

5.~~~~*4?Jr:i£00W~--¥ZJ=r,~§m:Wit!.ttit!.~ffl,§m!:t!.tt 
~tl~?Jr:i£it!..WA1¥J~&-~VDD~~, ~,&it!.tt~tl~?Jr:i£tl~Wffi: 
B<J~&-1'- GND ,~Jt, {~1i?Jr:i£ VDD ,~-~ ~pJrj:£ GND ,~-~n)[icm::kf21s:J: 
~1TrJ=iJr:i£ffl-yLl ~pJri£ffl=1u, Jtq:t,P]r:1£ VDD ,~Jttt:n=tEJ=iJr:i££•oo~ 
100tl:JF H?Jr:1£ GND ,~-~nXirtE?Jr:i£ffl-1Ll ~?Jr:i£ffl=1Llz.faJ, ;tti=p~?Jr:i£$tu 
Al$tuiliWffl:t2E13W~n3[~.!f!.7Grrff~&~tl~?Jr:i£ GND ,~ .. ~~t~tl~~&­
'1' VDD '~'~' ~~1~~~lll¥JD~ttit!.00n3[~~12:o 

6. JlQ;fX5fLl~* 5 ?Jr:i£00~fig--¥zJt, ~'§t5: VDD/GND f~H?lf ~fi;J, 
ffl T" ~jJ it FJ iffi.; ~ ,& ~&-1'-wt$ 1--:iil~ .If!-7G, Jl.1f ?Jri:£ VDD/GND {jJft lf 
~;ti;] 0 

7. -fiftn3[Jf $tuA/$tu ili Wffi: 1¥J:1J~, ~ffl r'§t5t~ Jr,,~~ ~,&ffl r fAJ W 
§g--¥if!fX~{½~~t@l¥J~~$tuA/$tuiliWffi:00W§g"FzJt, ?Jr:i£:1J~'§ffi~ r 
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W~f= 
~m~•A~iliWft~*M~d>-~M-~~&M=~,m~m-~~ 

&Ffr~ffi=JuA~t§IAJ~AB<J.Al·ili~ffi:; ~& 
~~ Ffr~ffi-Ju ~ RFJr~ffi =Ju JJ~if Mf&:Jl:t1[ ffltEI ~~, ~ft?Jr~f~ Jl,\ J:g g* 

P']%MlA•o 
8. ~~~~*1m~B<Jtt:if•A~ili~ffi:B<JE~, ~*Fff:i£M-~Ffr 

:i£t~ Jl,\ Et!.g* B<J ~d> - ~~~ia:f9!ij {m5J\.±fu-§ ~ 0 

9. ~~~~*1m~s<Jttlf•N-iliWffi=OOE~, ~*Fff:i£ffi-~§ 
M~d>-~ffl±t!!Wffi:~&$fi~ffl~~Wfto 

10. :tlJJ~5fLl~* 9 m:i£B<JJJ~:if-A/.iliWfts<JE~, ~*J=ifi:i£ffi=3'"u§ 
M~d>-~it!.5Wft,~wWft~&~#w%Wfto 

11. :tiri~lLl~* 10 Pfi~B<Jtt:if•A1•ili~fts<JE1!, ~* Pfr:i£ffl:!:-&W 
ft~&Ffr:i£Et!.5Wft~ttifM~~1i~ffl®, ~~d>Et!.S~ffl±t!!~~B<J~~ 
oo~, #mM~d>Et!.S~ffl±t!!~~B<Jlt!.m*a*•Et!.ttlt!.OO~~o 

12. :tlri*XlLl~* 10 ?Jr:i£s"Jtt:if•A1.iliWfts<JE1!, ~*Fff:i££-~ 
-§M%~~~Wffi:~&%~it!.5Wfto 

13. :tlJJ*XlLl~* 12 Pfr:i£8<.Jtt:if.Al.iliWfts<JE~, ~*J=iJr:i£.A/• 
iliWAttlf1E?Jr:i£M.~, ~~~Ffr:i£$fi~ffl~~Wft,Fff:i£~#ffi%W 
ft~&m:i£~wWA~m:i£Et!.5~MWffi=,Ffr:i£%~Et!.-~MWffi=,Ffr:i£~ 
±t!!WA~&m:i£%~~~WAW*±t!!~ffo 

14. :tiri~lLl~* 7 J=iJr:i£8<.Jtt:if•A1•iliWfts<JE1!, ~*?Jr:i£M.~-eL 
M~d>-~~$~-~WA, ~&*~1:gffiaffifts<J.AB<J~A, ~ftW~ 
~:!:-& ~ZJ=r P'] Et!.ffil.lffiff~,g-o 

15. :tiri~lU~* 7 m:i£B<JJJ~:if-Al•iliWAOOE1!, 1t*foJr:i£M-~-eL 
M~d>-~~$~ili~-~, A~~~~~~~~~Rfflo 
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t!i*®!:1¥t 
*ti~ 1lv & ~ §g"F ( smart card) Z h, *a: §jLlflv & W §g"F P-J Jifi1fffl Z h 8"3 

$mJA/$ntrili~1iit (pad) a"JINc:Ji, ffl Llr&~fttEt!.JJ~Ee!. (electrostatic discharge, 

ESD) JJJ §t:JF~d> Z J=, 8"J 1Jj ffij ffi f9' o 

ff!(tt* 
W§~"F~-lift P-Jitx~JvG Et!IEi C integrated circuit) ZJ=, a"J~~"F #ru!sta"J 

"F, ~JvGEt!.RiZ#1:iJ'Elim~~~~J~ (non-volatile) Z¥1itff1¥1iff7G14Ll&-11:b 

~~~kOO~½~fiEt!.~oW~"Fm~~~r~~ffl~@9,@~~*'~ 
*Ll&iE$mi~mlEo 

ffiFig"F'ELmmfD!k"F, xmffl!k (contactless) "F ~&~ft (hybrid) "Fa 3c 
mfD!ki21ffflMtvm (radio frequency, RF) **1T"F J=, ~"F J=,~IfX:ffz.fsJ 001½ 
~ 0 mffl!k "F Ll & ~ir"F'EL Mifr T "F h ~HY!~ oo-~_[ Et! 'ti: m ,8, ffl ~ 183 A_§J~m 
T"F #~IlX~o 

ffi~"F~~L'El.mZJ=,,~~ZJ=,'Elim•~~aLl&1:iJ~EBEt!.tttt2* 
1T1¥IlX00t¥1iff~, -Wtl~Q: ~tJL/4'¥IlX/4'¥-fit:ff (Random Access Memory, RAM) , 

,,Riff¥-fita (Read Only Memory, ROM) ~&Ee!.1:iJ~PJ~f_i,,Riff¥1iffff 
(Electrically Erasable Programmable Read Only Memory, EEPROM)o tt2tlf:~ 
Et!.~-- ${r~ffl C serial data) 1½*00$tuA/$ntr ili, ffl ~ illlX WFifg"FB-fiifl C clock, 

QK)ffi%8"J~m,ffl~~{f[Cre~,R~)ffi~"FOO~mLl&ffi~"F00~ 
;f¥Et!.1li (programming voltage) oo~mo ~.i1:bm,800R-t, JJJFitLl&ifr:JiEB 
I~1~11E ISO 7816-2 Ll& 7816-3 *i:Mk C~~OO lA) o L~f~f'EEPJ ftiq=~ 

~~~~-~~PJliffl~$00ffi~"FLl&•Jio 
00 1B 7]'\iliWFi~"F00$mJALl&$ntrili CI/O) ~:C!001½~JE1ffftuo ~rm, 00 lB 

;ffjffijq:t~±~tljjc,8¾1m~~ttZJ=, (cross-chip) B"J VDD/GND (~¾00 1B 

~ V CC/GND) ,tr!,~~~ ~tt*tlf:~)E ~ B"J ftt Et!.JJ~ Et!. ~t? ~ g~ o ~:ct~ J=, B"J 
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VDD/GND ,~-~~~:ltg~~tnZJ=ts'-JR ~, p)Tl;J.~¾4 Am~s<JM~:1Y~o 
* A =tE ff Fi~ ~ pg s<J Z Jt 1-½ tJf J:: ¾ EB li *~ ~ ~ • 1-t 4m ¥ ~ ~ 

( complementary metal oxide semiconductor, CMOS) ii;f:itlms<J, :;ft$~~ 

f~~ff~~~s'-JfflWo 3fftt~-~~ffiffi,M~~pg*A~~t±1::ff:ffiA 
~~Jt~~u~,D~~w~•mawtt~J::03JE•s<J~w•~frWtt~ 
8"]~~~~~, ~wffi•*~~-~Et!filB"JEgffi(*tJf~tt~~)ofr·~ 
~ws'-J~~JLl$x1~ ~fils'-Jlm1~J::, 3 Et!w JE-~~~fflWZJ=r o ~ZJ=r J5frF1g 
~~s<J•*Egffi~Egmffl~,M~= ~-•~4m¥~~s<Jmm•~!f:mmtt• 
1x~"$if-f.N1~$~ffi cs {x!tf, 3.3 {x!tf~lf~£1~) 8'-J~ffiPlr1i&:~, EB• 
m~wm~@s<J1:gffi~~mmttffl3*, ~~= 2ooo{x~lf~£*8'-J~lli, 
~ n::~rl 1. sk ax~ s"J ~ ~_§_ B"J 1.3 ~ :1:i t;J. J:: -tr ~1!* s<J ~mo 

1-½tJfJ:~~ff ~nl~~tft ~i!JJnAJUZJ=ts'-Jmit~:C! (bond pad) J::, ;tt 

4'mit~m:Jg1fd~ZJ=tffltt~~Hm~Jm, ~jJ{~$, g±{f!~l;,t&~1t~s<Ja 
tt □ ff~*~@tft~Jm~~tt-ftWZJ=rrr~-~, ~mD~*~@tftEg~ 
frZJ=r rr~r*~MraJ Figff ~i~ ~ZJ=rs'-Jt~JL,\ ~Ri~rh~ 0 

Aff~#Pmt;J.&N~~~~~~m~ffms<J¥~~~#~-~~m~ 
it•tnft (silicon controlled rectifier, SCR) B"J PNPN ~{tf:eyl2J_H::ff ~:fj_t~{~ 

tft~Jm4'tt~~ff~*Et!~±fflWs<J•ff~B"J~#~-oey~it•mu•~ 
=tEW3lifttlA: ~li~rh (blocking) tlAl21-&FJiln. Clatch up) tlAo =tE~li~rhtlA 
4',m~tt•~B~~~~m~~,~mD~*~~t11~1m~~~~•@t11 
s<Jt~JLJ'~Immfi¼~ll!PJ O 3ey~:u.1•11ttftpgff JE•s<J 1:gm~±Bt, FJtJJi'tttJr.i~ 
fo4! 1t O FJ iln. ttl :EYl=tEli * ~ * ~tJ{~ tlk 'ti~ ~ff m ~ 9=' ' ~1-½ tJf J: ff fr f li * r ~­
• {-t 4o/J ¥ ~ 14: m ~ pg o ~Jtr&li*r*±xxmtt~14:ff ~p~3ifr, 1rir~tlk·t1m 
~~~liffl~tt~ffl,Mffi%fi¼~~~:E,Vl~PNPN=mffs<J~#m~ □ ff~ 

n.t ~¥144'' A ~¥JiEFig¥!tf.~~ 1=iJ~tt-mftJA WM&rlf~il,\ Et!lm 0 

r&W,~~~fflW#m~~~ffl=t!*~~tftl=t!ffl, Wtt~J:8'-J*~ZJ=r 
~H::~,i]!~:js~~jJnZJ=r R~B"JM&rlZJ=rs'-J VDD/GND ,~-~~Nag (~~ 
00 IB) o 

~~,=tEWtt~~*s'-Jii;f:4', m~tt-~Wtt~pgJ5Jr~ffls'-JZ~s<J­
AI• ttl ~:ttmf~ff ~i 3:: faJ ~ flu B"J~~it o 
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tttm!:13~ 
*1t~~&w~~~Jt,~m~&w~~~m~m~Jti¥J•N•mwA 

1¥Jre•,m~affD~a~~~*~.d>Z#l¥J~~OO~a&~~~~*~' 
*1t~mfflrW~~~m~ffll¥JZJ=r_to~W, *~~tt*A~m~m~, 
*1t~~A~£1':m!El¥J~ffltto 

R-~~~~~~*'*1t~~~-#A~ffi•N-lliWAreWl¥JW~ 
~ZJ=r o :t£-'1';g;~ftl*, WFi~~ZJ=r§15f*Jt,Jt!.1Ela ~#~§}5x-f mr _t 
Jzt~·14~,~1¥J$~-A/•lliWA, ;it:q:rJ::~-Al.lliWAitl%JVG~.d>-'1' 
ffi-~~&~-~~J::~ffi-~1[~ffl$1¥Jffi=~, ~~_t~ffi-~~&_t 
Jztffi = 1tl m /ix. M. Wz. o 

_tjztfi~~~J=r*, ffi-~~-=~mA~~Y~'1'•N•iliWAo 
_tjztfitg~~~J=rq:r, M.Wz.m~t*Jt,~1Etl¥J_ '1'1~ifrf9!UW%±tl!§[E o 

_tjztfi~~~J=r*,$'1'•N•lliWAm§M~SWA,~±tl!WA,$ 
fi~ffl~*~A, ~#ffi%WA,~NWA,%~~SWA~&%~~±tl!W 
A, #Hm~•N-lliWAttW1±m~M-~, ~~~$fi~ffl~*WA, 
~#ffi%Wft~&~NWA~~SWA,%~~SWA,~~WA~&%~ 
ti f-titk~AW%:l:-fu IE 1± o 

_tjztfiFX~~~J=r~IJJ§m: VDD/GND {~Jpif~fz;j, fflrlWJtf=Jt~; ~ 
&~.d>-'1'~$m~iji7G, A~ VDD/GND ~t?:Ef~fz;Jo 

R53-'1'~1Jf!! f~tl q:,, 03f-~rftJJ"Jl•$Jru A/lfltr lli WA l¥J 1f~, ~ffl r§t5f* 
Jt,~lE!~& ~WF1~~~~:ff1½*~ffll¥J$'1'$atrA/.lliWAl¥J~Fi~~~J=r o _t 
Jzt1f¥!§t5~~ _t~-A~lliWAitl%)JJG~j>-'1'ffi-1u ~&ffi=1u, _t~ffi 
-1U~btJ::~ffi=JLlA~t§JA]~1clll¥J•A/$atrlliWfto J::~1f¥!~§t5~J::~ 
m-1u ~&_tJ2tm=1unJlWJJJG1BE.l!:t1t~t§1~, ~:(£_t~** ,t, ~~ ~ %JJJGM.Wz. 0 

_tJzttt•lfltrAl.lliWA1¥J1fi**, M.Wz.m1Btt~,t,~1E!l¥J~d> 1'1~ifrf9!U 
W%:l:-fu§!Eo 

_tjzttt~•N-lliWA1¥J1f¥!*,ffi-~m~m~.d>-'1'~±tl!WA~& 
$ 1f ~ffl1½*Wft o 

LJ2Ett~•N-lliWA1¥J1f1!q=i,ffi=~m~m~.d>-'1'~SWft,~ 
ifIWft~&Ht#1J§f %Wfto 
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J::J:£m1c • Al• tB w ffi: i¥J 1I~ ~ , m :lit!W ffi: ~ & ~ ~ w ffi: PJ m1c rou~_ut 
~mffi~, ~~&~D~m:lit!~~i¥J~~oo~, #mtt~&~D~m:lit!~~ 
1¥J~~Ji*i:&~D~m~B<JJJJ~go 

J::i:£Mlic$atrN$atrtBWffi:1¥J1J~~,£-~PJ§M%~m:lit!Wffi:~&%~ 
~-Wffi:o 

J::i:£m if $atr A/$atr lli W ffi: l¥J 1I1t ~ , $mi Al$mi lli W ffi: PJ JJ!J.ic tE £ • pg , ~ 
~ffl$fi~ffl~~Wft,~~ffi%Wffi:~&~~Wffi:~~-m@Wft,%~ 
~-~@Wffi:,m~Wft~&%~m:lit!Wffi:W*:lit!~tto 

J::~JJ!J.ic$atrAl$atrl:BWffi:1¥J1J¥t~, £-~PJ§M~&-,t-~~-t-~ftltlii\W 
ft, ~&*~~ff~ffBl¥J$atrAl¥JWffl:, ~ftWW~:lit!~Z#pg~ffffiffM 
m1to 

J::i:£JJ!J.ir$atr Al$mi tB W ft l¥J 1I¥t ~ , £-~ PJ § :J:5 ~&-,t-EJG ~ -t-mt~$ 

7G , Jl. ~ {jjtr? :ff~ f~ ~ 11/J it I~ tJJi o 

tEX--t-~nfilM~, Z#§MD~m~~~, ~§M~tt~m~J::~~ 
•Wffi:1¥1~&--t-~D~~, ~&~tt~m~1:J:£m:lit!Wffi:1¥J~&-,t­
GND ,~t~, J::3:£ VDD ,gi,~ !:=jJ::3:£ GND '~'~*~JJ!J.irJvt*1*J::~1rr _tj:£$wj 
A/!ffitllli~ffl:B<JJ::~fU o J::~ ~D ,~-~PJ*.1fJJJ(if1=£J::~ cluster EJ{]~'fY!UJlJ::3:£ 
GND '~'~*J;lJJ!J.ictEJ::~~uzfa], ~~~ _t~$atrA/$Jw lli ~A~~ EB ft ~JJ!J. ~$ 

7GrriJ~&f~~~J::~ GND ,~,~~ VDD '~'~' ~ll:tm{~J)._t~$atrA/!ffitllli~ 
ffi:~J:~ GND ,~,~BJZ VDD ,~,~H~~:l:-fu.fioos<J~lili~!1~o 

M~?Z#rm ~, t!!r&~~~~MZ#B<J ~D/GND ,~-~~m, pff ~{jt 

T~~ffi~tt*B<Jffireicl¥J1Jtgz-~Z#R~~&PJ~&3%~5%0~­
,t-{jtg§15*~~eyr:&ffD~m~JJJ~o ~~M-PJ~~ictEZ#pg1¥JffW 
:lit!1I, ~~PJW~~~~J=,pg~ffffiffMm1to 

moo~ l!ij 
00 I A ~ lli ~ffl ISO fff\ J1E 1¥J ~ ~~-¥ ~ g 1¥J ffi lf!.~ ,ffiJ 00 ; 
00 I B ~ lli ~ fm--¥- Z J=, ~ $mi Al$atr lli ~ft El{] 1t tJEWcic l¥J M $~ ,ffiJ 00 ; 
00 2 ~ lli ~ ffl * ~ ~ --t-~nfil 19~ J3/ri:£ ~ ~~--¥-~ J=, ~ $mi Al$mi ili ~~ l¥J We 

le EJ{]rij ·~ fiu 00; 
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00 3 71' l:fj ti ffl * tt aJt'5 -1--~nffi fJtl pfi~ ~ tm~ ~ J=r i:p $tu A/$tu l:fj W ffl= B<J 

Wc:ir B<J nJck ;;fJJ ftu oo ; ~ & 

0047J'lli*ffl*tt~x-1--~nmmm~~~~~Jti:rtmtrA~lliWffl:B<J 

re~~&~~m~~~B<JM•mftuOOo 

;tti:r, j)f100if-~ic™~~Qr = 

1-8~~·1'1:~,~ 

10-ll~lEI~~ 

100~00~ 

102, 200~~J=r 

21-28, 41-48~$tu Al!ffitr l:fj W ffl: 
29, 30~~Ll 

31, 51~f~il,\ Egfil~ 

32, 52~::r-¥fffi~7G14 

33, 34~~u~J=rs<J VDD/GND ,~,~~~ 

400~:;fJj fiiJ t.m 00 

49, 300~1-A~ 

61-65, 1o~Wffl= 

68~ 7C~~±-&Wffl: 

69~'.YC~~~Wffl: 

11, 72~jtl iJtWffl: 

13~l'A~m~•7G 

80~ft ~}J)[ ~ ~ ~ 

81, 82~VDD ,~,~ 

83~GND ,~,~ 

s6-97~ft~mt=g~1fl7G14 

9~~~~~m~ 

A~~imi1f~ 
~u*tt~B<J~~~;tt~§B<J,ffifil,~tt~~~~B£m, r~~~ 

l:fj~~~~m, *re~mmoo~, ~w~™~~r= 
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~~fYtl: 
00 1 A ~ tB * ffi ISO 1JF m l¥J w rig~*,~ l¥J fij $1Jj fio 00 0 ~rll~ 1 A p}T ~, 

007F 100 7Fili ISO 1JFt'1E~ ~Wrig~Jil~ 9 1¥JE'3·~*'~ 1-8 tB*l¥JWcj[o *B 
1~g2s~~*~-g~m@~D~&*~~o*21~~$fi~MOO• 
N•tBWfto*B3~~ffl~~iliff~~~~ffi%00a*o*B2~~ffl~ 
~filff~~l¥Ja*, ®*26fflrW~~OO~~Et!ffil¥Jago*200rejr* 
JjlJEBJAWfm~_tJil~l:k.1-i:mOO-tliNe~ 10 ~Re~ 11 *fR:JEo *'~ 4 ~&* 
,~ 81*00~~~*1~ffl 0 

00 1B ~tBWfm~ZJt~-Al.tBWffi:001½tJEWclr1¥Jml$1n"fio00o 00 IA 
13/r7Fttl 00 ISO :tJFt'1Et~B 1-8 00Wclr~~3&~o 00 1B JiJT~l¥Jff rjg~~Jtl¥J$iruA/ 
•tBW:ffl:1¥J1½tJEWclro 1½gJE_t, ~Jt 102 Jl.irfilr~Jt 102 @~-- JGIJ?J'fixYU 
(column) 29 ~YU 30, #EBfJ<,L;\Et!N% 31 ?J'~~00-Al$irutBWffi: 21-280 

ZJt 102 ~'E!.m1¥fit:ff7G14 320 tJ<,L;\Et!N% 31 ~1¥1ifff7G1tf: 32 :L5Jxttit~ 
n!£~~~ffi'*~' l~l.rltZJ:, 102 fil16\~.m'E!.mEB~ttZJtl¥J VDD/GND ,g,~J!* 
33, 34 :riJJJXB"J)E'@$00MtEt!n!£~iiJ?Et!~o _t~~iiZJtl¥J VDD/GND ,g,~a 
t~~ lfil~~JJ□ ~Jt 1¥J ,~, OOt~ ~&,g,~ Et!~lio 

002~tB*ffl*~~-~~~~1¥JW~~ZJt~-N$irutBWffi:1¥Jrejr 
B"Jmllft1ff fio00 o ~~00 2, ;lt~iliffrig~OO-Al.tBWft 41-48 1¥J1ff fio o ~ 
1½tJErejrt§l:t, YU 29 ~YU 30 (~~00 lB) 1Btn!£1lf5.x1Biltt:H*~~~, #~liJVG 
IA~ (cluster) 490 illtt1ti:&f~,L;\E{!.N~ 51 1¥J%iit, ff°Jtri~-fffl*~'E!.IEIA~ 49 
C ~ 1k. $iru Al$iru tB Wffi: 41-48 ) o ~ Jt 200 ~ 'Eb m 1¥ f* :ff 7G 14 5 2 o ~$ B"J $iru A 

l$irutBWffi: 41-48 ~~~:al!~ 49 OOffi:i!IR±.%rkJ o 
003~tBmffl*~~~-~~~~OOff~~ZJt~$iruA~tBW:ffl:1¥Jre 

jrl¥JJJ5ck1fffio00o IA~ 300 ~t51t~Et!.D CVDD) 1¥JWft 61, fflr;J.~1.fLZJt 
00Wj;l 62 CRST) , ffl ~~It{ZJtl¥JJJ,jcJ1P{i§%00Wffi: 63 (CLK) , 1t~*±i!! 
~1¥JWffi: 64, l;J.lk. ~ZJt1½~$1r~ffiOOW:ffl: 65 (IO) o ~®, ~00 2 ~ 
1¥]}!~ 49 t§l:t, }A~ 300 t9!5'r±if!~t5JL*g~Wj;l (Dummy GND) 68, JC 

* Et!. D W ffi: ( Dummy VDD ) 69 , 1t ~ * 13 Et!. ffi ffi ffi :ff l¥J $iru A 00 W ffi: 7 0 

(VDDC) ~l:k.~tliJ\Wffi: 71 (TEST PAD_l) ~iJJ!tlii\:Wffi: 72 (TEST PAD_2) o 
l!~m~-'¥!-7G 73 'ELm VDD/GND 1:~i?lf (guard ring) ~~ ~l?JJ .LtF:ltJJiIJJl~o 
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~003m~, *~~~~D~&~~OOWffi:61~Wffi:M-~~~ffx1 
ff o ~:fJOJL~~±-tf!W~ 68 ~&JL~~DW~ 69 ~Bj[~fit~JJX~fjJf'~§e:, 
ff{ijW~ 62 .. w~ 63 ~Wffi: 6511i VDD/GND w~ CWffi: 61 .. 64) ~&JL 
~ VDD/GND W~ CW~ 68 .. 69) F)r-§Bfilo 

004~IB•M*~OO~-~~~mOOff~~Z#*•A~iliWffi:OOre 
~~&D~~~~~ooffi•~~OOo004~IB003*ff~~Z#~•N•IB 
Wffi:OOre~~&M~~~~~8o00~~~00400ofit~~~~~80-'ELM~ 
:3/g3::~fit~JJX~,~-~OO VDD ,~-~ 81 .. 82 ~,& GND ,~,~ 830 fit~JJX~~t~ 
80 ~-'ELM$~M~nX~{jJf'7G14 86-97 c {Jtl:!,zuPJ~it!li!itff) , D~JJR~{~ 
tf'7G14 86-97 *iwm~-=rwffi: 61-68 ~& voo ,~-~ 81 .. 82 ~ aND ,~-~ 83 
zfaJ, ffl ~1Jtlfro3ffffl~•5'r±-tf!~fff!RJ1Jff§e:~OO~fff!R,raat, 1:~:tf'~•Ai•m 
i4M~ r1£f PJ ~ 5'r rt-JD ~n!x ~ o 

PJ~ TM!U, -'ELtt=SWffi: 64 .. 65 oo~-t£Lmii-W~~,&-§}5Wffi: 61-63 81.J 
*=t£Lm-g-Wffi:1Jrfit~JJX~~~,~-~ CGND) -'EL!EtEWHff!Uo m~-=r*-tl=im 
-&rW~~&~=t£Lmii-Wffi:z..faJOOD~JJR~~~,~~ CVDD) ~~E13ffx1ffB{] 
VDD/GND ~JL~ VDD/GND ~:Q2~lf!-7Git[l~~o ~:E,W.~tt:f:fflbt, _t~~it 
~m~ffiOO~ffiM~~~M~~ffi~~*~~~~~o*~~tt:f:AMey~ 
iRiU, VDD ,~,~~,& GND ,~-~~~li, JJ!IJ~~H~11£liJJX~~&~'~o 

*~OOt-=1~~7 xtr~MZ#OO VDD/GND ,~-~~:j:~8{]$~, ~!l:tjc$ii~ 
~&TZ#R~(tE~?~hLA~~&3%~5%),rmm~w~~~OOM 
~JJR~~§e:o EBr VDD .~-~~,& GND ,~,~00~~13.~&, *~OO~Wf;Jt~f* 
OOM~~~~tf'J}J§g, Ji1J(~~i~Z#~i!~B{]re~o ~5'r, *~OO§e:~?§: 
£±-ti! ~Z# ~ ~J.li~J.liff (voltage regulator, VR) ~,&r, ~mm®!5'r00JL~ 
~~Wffi:~&~~~DWffi:, ~003Ffi~o 

_t~~oom~wg;~~oo~~m~~m~~~*~oo~~~fils{j~ffi 
moffl~~~~,&~-B{]~~~ffimPJfflm~M*~OOo3~, _t~mOOR 
~~~m, *1J(~tr•tE~~~*-~_t~~*~OOo 

*~00£~1Jt~~JJUi1Jtl03f:t,zo_t, ~rmFfi03f~?§:#~~m~~i~*'fxOO 
OOffiBfil,ffM*~~tt:f:AM, tE~M-*'fxOOl't-Jff~~ffiBfil~, 3PJ~­
~OO~~~~B)C, ~~*'fxOOOO~tf'~Bfil@~mm~~~*~mo 
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Abstract of CN 102054523 

The invention discloses an input/output (1/0) unit and an integrated 

circuit chip. The 1/0 unit comprises an N type electrostatic discharge 

protection circuit, a P type electrostatic discharge protection circuit, a 

bonding pad and an 1/0 logic circuit which are distributed transversely, 

wherein the N type electrostatic discharge protection circuit is isolated 

from the P type electrostatic discharge protection circuit by the bonding 

pad; the N type electrostatic discharge protection circuit is connected 

with a ground wire; and the P type electrostatic discharge protection 

circuit is connected with a power wire. The area of the 1/0 unit is small 

and a larger layout wiring area is correspondingly provided for a core 

circuit region of the integrated circuit chip, so that the layout wiring 

difficulty of the core circuit region is lowered. Under the condition of 

certain core circuit area, the integrated circuit chip which comprises the 

1/0 unit has a smaller area. 
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CN 102054523 A 1/1 ]J_[ 

1. - 1ir I/ o 1¥L 51:, Jt tt ti£ tE r, {r1 =rt :ti lPJ 5:t<tff 1'11.J N ~ ffiHt!JJt Et! 15iH? E=l!lEi, P ~ D E:!!JJt Et! 
15iH? E=l!lEi, W ~ ~ R: I/ o J2' $!!: Et!~, Jt cp N ~ D Et! JJt Et! 15iH? E=l!lEi ;¥0 P ~ D E:!!JJt Et! 15iH? E=l!lEi l±! 
W ~ ~~ ~ , N ~ D E:!!JJt Et! 15iH? Et! lEi-'='l *t-fu~ t§ :i4, P ~ D E:!!JJt Et! 15iH? Et! lEi-'='l Et!~~ t§ :i4 o 

2. -tzo tJ)fLl ~ * 1 Jifi~ as I/ o J¥L x, JttttiE tE -=r, Jifi~ t~t-fu~ {r1 =rtffi -*t-fu~10 m = t~t-fu 
~.m~ffi-*~~~ffi=*~~¥~ffl:i4,m~ffi-*~~~N~DE:!!aE:!!~~E:!!~ffl 
:i4a 

3. -tzotxtLl ~ :Jt 2 m~ BI.J I/0 J¥L 51:, JtittiEtE r, Jifi~ffi-t~tfil~-~ N ~ D E:!!JJt Et! 15iH? 
E:!!fl!i 0 

4. -tzo txtLl ~ * 2 m ~ 1'11.J r; o • x, JttttiE tE -=r, m~ Et!~ ~{rL =rim-Et!~ ~10 m =Et!~ 
~.m~ffi-E:!!~~~m=E:!!~~¥~ffl:i4,m~ffi-E:!!~~~P~DE:!!aE:!!~~E:!!~ffl 
:i4o 

5. -tzotxtLl~* 4 Jifi~BI.J I/0 J¥L:n:, JtittiEtEr, Jifi~ffi-E:!!~~-~ P ~DE:!!JJtE:!! 15iH? 
E:!!fl!i 0 

6. -#{rL=rttxtLl~:Jt 1 ~ 5{f-J9iJifi~l'ts I/01¥Lxas~JvGE:!!fl!iZJ=,,Jtcp,*:t§4~ I/O 
J¥Lxcpt§4~$5t7J [A]~~ E:!!lEia 

1. -# {iL =rttxtu ~ * 4 Jifi ~ as u o • x as ~JvG E:!!lEi z J=, , Jt cp , * :t§ 4~ u o • x cp 1'11.J m 
=*Jfil~,ffi=E:!!v][~* §t§J4o 

2 

Micron Ex. 1002, p. 96 
Micron v. YMTC 
IPR2025-00118



CN 102054523 A 

t~*~Yit~ 
[0001J *a~~&~~1*fflJvGE=l!ftiW:it~3f:!EjL i~JJIJ~ & I/O •JG&ffl.lVGE=l!ftiZ# o 

.=ll::...52..-ic±--,l,!­
F=:I ~:f.X/l'-

1/3 ]J_[ 

[0002] Pill~ -=F ~ f;tff ftt: J)J et I'!{] 8 I@~ 51¥ & fi. -f B"J 8 ,@~ /J'\, ;it Jiff eE:7#( '5t B"J ITT' Eg}J)l Eg 
(ESD, Electro Static Discharge) E:!!lliB"J_tJ~m fil~Wf~/J" o IE!rm, fr-=F~f*fflp_x; E=l!ftii&: 
*~.~~*ffl%#ffE:!!~E:!!*~W:*Mrffl1VGE:!!~ZJ=,~$ITT~~~ff#filfi*~o 
[0003J §fir, !::t~~fflITT-frftffE:!!JJJ[E=l!{*=rf1W:it~tEfflJvGE:!!~ZJ=,ITTffiA I ffiili 0/ 
o) • JG q:i ffl JvG ff E:!! JJ)l E:!! f* =rf1 E=I! ~, * tit m j£ Mr E:!! JJt E:!! 1* =rf1 ~ft!&~ u o • JG q:i s"J t§@ m =m: 
(PAD) t§~o 00 1 AfYl~ttf:a~-frft I/O •JGs"J~;tq~~OO o ~JfflOO 1 Jiff~, Jiffj£ I/O .JG 
'E1 t15 : ~A fPJ t§ ~I) 7t ;;fff B"J m ffi: 10 , N ~ ff E:!!JJJ[ E:!! f*=rf1 E:!! ft% 20, P ~ ff E:!!JJJ[ E:!! f*=rf1 E:!! ft% 30 & I/ 
O J2'.$i!: E=l!ft% 400 Jtq:i, N ~ITT' E:!!JJJ[ E=l!1*=rf1 E:!!~ 20 t~EE! NMOS "g;tqJvGITTff E:!!JJJ[ E:!! f*tf1 E=l!ft%, P 
~ff E:!!JJJ."E=l!{*=rf1E=l!ft% 30 t~EE! PMOS w;tqnx;ITTffE:!!JJJ[E=l!f*tf1E=l!ft%, I/O jz~Egftf& 40 J1R~'E1t15 
-®ffiA/ffiiliITTm □ E:!!~,~~E:!!lli~~offlj£N~mrE:!!~E:!!*~E:!!~2o~;;fij~~m~ 

~ 5O,Jiffj£ P ~ffE:!!JJJ[E=l!f*=rf1E=l!ft!& 30 ~;;fij~~E:!!~~ 600 Jiffj£ N ~ffE:!!JJJ[E=l!f*=rf1E:!!~ 20 
~mj£P~ffE:!!~E:!!*~~~3om~ffl~~ITTmrE:!!~E:!!*~m*rm~-~m=m:ffl~,~~ 
Pl~mffi:t§~o 
[ooo4J ?Jrj£ I/O •JG a r Jt~J-fPJt§~l))t;;fijrriJ Jl~~!Hl'l"J;;fff ~xt1$'l'i, ~~~~~r*ffl ~ 
1rft I/ 0 • JG B"J fflJvG E=l!fti z h * 1T § i}J ;;fij ~ ::fnti'. 0 00 2 Jiff~ A Jl~ _tj£ I/ 0 • JG sl.J-#ffl nx; 
E:!! ft!& Z J=, ~ ;t2g ~ ~ 00 o ~ Jffl 00 2 Jiff~ , 5m ;ii~~ Jiff j£ I/ o • JG f~ JJo ~ § i}J ;;fij ~ ;;fij ~ !IX 1tt: B"J. 
JG)$ q:i , mrJ § iJJ ;;fij ~ ;;fij ~ !IX f tt: 11Jt m 1~ ffl fflJvG E:!! ftt z # 1 q:i ft Jl,\ E=l!ftt a~ 1:fl :'i= &tu~ 1'1"1 m ;;fij ~ 
;;fij ~ oo lx, xt Jiff j£ I/ o • JG ITT f:fr :'i=fil tr § i}J 7t re, * 1~ ffl W: itfil 1i § i}J ;;fij ~ a 

[0005J ~rm, MOO 2 q:i m m:trirJ, £~Jiffj£ uo •JGa~tlAfPJ t§~l)Jt;;fij~;t2gJl~~tzfa~:;fff ~ 
xt1$'fi, 1s £r:iM5c.F~tJ=HIJi1t@s"JW:it;1;.fil!JlrJ, P ~ff E:!!JJJ[ E=l!f*=rf1 E=l!ftt&:fo N ~ff E:!!it E=l!f*=rf=1 
Eg~ z l'sJ '.JZ, ~ f* ffi q~jc l'sJ Ji!e O -Po J1t, I/ 0 • JG Jiff di 00 5rg q~jc, ft:fifflfflG ~ft% z h 1 B"J ft Jl,\ Eg 
~IR~ c oo 2 q:i $~mm rE ) s1m:;fff ~;;fff~001x1~+, ::ic::icrtJJo T Jiffj£ft ,c., E=l!ftt& !R:IE-:xs"J:;fff 
~:;fff~xt&, IE!JlttE;;fij~;;fij~~~F±A_;;_Et~~rsJf~~ 0 Pl~, EE!T I/O •JGm diffi1R1~A 
~JvGTfflfflGE:!!~ZJ=,l~~~~ITTffi~filffl::ic,IE!Jltn~fflfflG~~ZJ=,lITTffi~~AAm 
)]Q 0 

£PJ:}pq~ 

[ 0006 J * a ~ fflf l:kJJll ~ tt * 'E11'rff ~JJJ." E:!! f*=rf1 E=l!ft!& l'l"J I/ o • x 00 5fx ~:;c , ft :fiffl nx; ~ft!& 
z # q=i ft, c., ~ftt iR :IEJ a~ m ;;fij ~ :;fff ~ oo fx q~ /J" lifflJvG E:!!~ z # oo 15H~ ::ic ITT foJ ~ 0 
[0007] Afflf~_tj£1J::iJ~, *a~t}H,tt-# I/O .JG, 'E1t15 :1~ [P] Jt:;fff B"J N ~ff EgJJ)l E=l!f*=rf=1 
E=l!ftf&, P ~ ITT' EgJJ)[ E:!! f* t? E=l!ftf&, m ffi: 12), & I/ 0 J2'. $~ Eg ft%, ;it q:i N ~ ITT' Eg JJ)( Eg f* t? Eg lfi ;f P P ~ 
ff E:!!JJJ[ E:!! f*tf1 E:!! ft% EE! m ffi: P~ ~ , N ~ ff E:!! JJ)l E:!! f*tf1 E=l!ftf& ~ t~:l:fil~ t§ ~ , P ~ ff E:!! JJ)l E:!! f*tf1 E:!! 
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Rt £i Et! im ~ 1§ iL 
[ 0008 J 1§ illZ :f:-ili., * 1t ~ ~ tRd~ ~ ;fip 'EL t15 _t :i£" I/ o • 5G 1'11.J * PX Et! Rt Z J=t , Jt i::p , * 1§ 4~ I/ o 
• 5G i::p 1§ 4~ i"flht- j;J IPJ ~ ru Et!Rt o 
[ 0009 J £j f~ ~ tt *1§ t:r , _t :i£" I/ 0 • 5G & * PX Et! Rt z J=, Jl ~ [,?j r 1Jt ,8 : ~ ¥~ IB ffl w ffiJ~ 
~ J N rumr Et!JJ)( Et! Et!Rt;,fo P rumr Et!JJ)( Et! Et!Rt, iim)l J :rlt~F"=EFJi',6f5<~}\\1 l't{]RittJ/llJ!!J, IJ!IJ I/0 
• 5G 1'11.J 00 ;fJVwr1=iJ ~ /J\ 1~ ~ o t§@:f:-ili., ill f:ft uJ$t£1~ *PX Et!Rt Z J=t i::p tt JC., Et!Rt lR :!Bi ~A ITT PT~ 
flu~~ oo fR, ~ /J, T JiJT:i£" tt Jc.\ Et!Rt iR :!Ex 1'11.J ~flu~£~ 1'11.J xt& 0 

[001 O] * lL EST I/0 •5GOO;fQl'lf.J~/J\, tEtt,t.\ ~Rt!R:1Ex001.Q~5E131.Jtlm r, m:i£"*PX Et! 
Rt Z J=, Jl ~ J~> J\ 1'11.J 00 ;f,Q o 

13111!ii5?.HJ:J 
[001 n oo 1 ¾fN~tt*l'II.J~frr uo •xITT£et1J~~oo : 
[0012J 00 2 ¾Jl.~00 1 JiJT~ I/O J¥5Gl'II.J~;frfi*PXEt!~ZJ=tl'II.J£etiJ~~OO: 
[0013J 00 3 ¾*1t~ I/o J¥5r.l'II.J~;frfi~J1ffi1Jtll'II.J£et1J~~OO : 
[0014J 00 4 ¾00 3 JiJT~ I/O J¥5r.@fflr*JJx:Et!RtZJ=tITT~;fip*~1JU~~OOo 

~1*~ ~w. 15-tc 
[ 001 5] ~ Jffi 00 3 m ~ ' * R ~ I/ 0 -'¥ 5G 131.J ~ff~ J1ffi WH~H15 : fjt fPJ 1§ 4~ *~ITT N ru ffi'r Et!JJ)( Et! 
{5F; t? Et! Rt 2 0 0 " w ffi: 10 0 " p ru ffi'r Et! JJ)( Et! {5F; t? Et! Rt 3 0 0 [,?j J]z I/ 0 JZ $ii: Et! Rt 400 0 Jt i::p , N ru ffi'r 
Et!JJ)( Et! {5F:t? ~~ 200 t~ EB NMOS ~fi;JJJX 1'11.Jffi'r Et!JJ)( Et! {5F:t? Et!Rt, P ~ffi'r ~JJJc Et! {5F:t? Et!ftt 300 t~ 
EB PMOS ~fi;J JJx:BI.Jm'r Et!JJ)( Et! {5F:t? Et!Rt, I/0 J2'.$i!: Et!ftt 400 im.1t'E1t15~®~ A / ~ l±\ ITT* D Et! 
Rt, wu fro Et!&*~ 0 JiJT:i£" N rumr Et!JJJc Et! 15F:t? Et!~ 200 £i*:f:-ili.~~* 0 Jt.1*:f:-ili.it2, JiJT:i£"*:f:-ili.~ 
'EL=r15m~*:f:-ili.£:% 501 ;,fo~=*:f:-ili.£:% 502, m:i£"~~*:f:-ili.~ 501 ;,fo~=*:f:ili.~ 502 =filHt§~, 
PJT:i£" N ru mr Et!JJJc Et! 1* :rP Et!Rt 2 oo £i PJT :i£"~ ~ * :t-ili.~ 50 1 t§ ~ 0 m :i£" P ru mr ~ JJJc Et! 1* :rP Et!Rt 
300 £i Et!im~~* 0 Jt.1t:f:-ili.it2, m:i£" Et!im~'EL:J:15~~ Et!im~ 601 :-¥0~= Et!im~ 602, m:i£"~ 
~ Et! i1j ~ 601 ;,fO ~ = Et! 1~ ~ 60 2 :fil ][ 1§ ~, Ji)T ;i£" P ru ffi'r Et! JJ)( Et! f5F: t? Et!Rt 300 £j Ji)T ;i£"~ ~ Et! 
im~ 6011§~0 m:i£"~~*:f:fil~ 501 £i N ~m'rEt!JJJcEt!15F:t?Et!ltl 200 1'11.J~*n:ct'.:l-?Jlz~~Et! 
im~ 601 £j P rumr Et!JJ)( Et!{5F:t? Et!Rt 300 l'II.J~*7JA, 1=iJ l-?J¾OO 3 ?Jr~ ITT~~*:f:fil~ 501 ii 
~m :i£" N ru ffl't Et! JJJc Et! 1* :rP Et! Rt 2 oo , ~ ~ Et! im ~ 6 o 1 ii ~m :i£" P ru ffl't Et! JJJc Et! 1* :rft Et!Rt 3 oo 1'11.J 
n:ct'.:, tEPT l-?J¾im.:ct: ~~~*B{]~~il~l'tq~*n:ct'.: C 00 3 *~) o JJt~r, ~=*:f:-ili.~ 502 JJz. 
~ = Et! im ~ 60 2 1'11.J --1. r ffl 1r PT itz ~ * rJF R it~* rm -tJaJ ~ a 

[ 001 6] _tj£" ~ ~ vtl i::p , N ru ffi't ~JJ)( Et! {5F; t? ~ Rt 200 ;,fO P ru ffi'r ~ JJ)( Et! 15F:t? Et!Rt 300 EB W ffi: 
100 p~ ~, ~ Jl:t f:ftt1Hw ffl Wffl:R -tiim)E:ilt~F"=E 1'=1 l-9l5<~illl 131.JRit;;J/llJ!rJ O EB JJt, m:i£" I/0 • 5G 
i::p 131.J N ru ffi't ~ JJ)( Et! {5F; t? Et! Rt 2 0 0 , W ffi: 10 0 , P ru ffi't Et! JJ)( Et! {5F; t? Et! Rt 3 0 0 l-?J lz I/ 0 :iz ~ ~ Rt 
400 :jlt~pJ 15f:ff~/J\l'II.J fBJfi!tL {Jtlfro, l=iJtE~JJX ~fttZJ=t El1Rit~*fti"Fl'II.J$t£ r, 1f1ij*$* 
~ {5F; ff I z:: _t 131.] lifu J, f B] fi!tL »1.. rm , Ji)T ;i£" I/ 0 -'¥ 5G 131.J 00 ,t_Q wt pJ ~ A fj & :f:-ili. f~ / J, 0 

[0017] [,?j rim.:ct:00 3 Ji}T~ I/0 J¥5G@ffl T*fi>G ~~ZJ=, El1~Wunl:tfnl:~tvi$2 ~ 0 

[0018J ~Jffi 00 4 m~, *fflG Et!Rt ZJ=t 2 Jl~ 6 ,t-5 I JJ!IJ, JiJT:i£" 6 -1-5 I MP*§ im.:ci:~fflG Et!Rt Z 
J=t 2 i::p 1'11.J 6 -1- I/ o 1¥ 5G i::p 1'11.J W ffi: 5 I l±\ o JiJT ~ 6 -1- I/ o -'¥ 5G?J\. ~rm :i£" ~JJX Et!fi!t Z J=, 2 1'11.J faJ 
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it, Jt ~ ~ -i"" I/ o • xiE ?J'- ;;fff r*m ~IEi Z J=, 2 B'-1 ~ m t£b, ~ I/ o • 5t ~ BJ~= *±-th~ 50 2 

;fo~=~iJl~ 602 ~ § t§i!L :HR, t§4~ITT I/O •x~t§4~$5t:i:):)7'J IAJ~~~IE%o WHm, :tt 
J L' ~IEi g ~ ( m: ~m mm ) _t j'f B'-1 M ~ t§ 4~ ITT I/ 0 • 7L ~ , t§ 4~ $ ?J'-ii'~ 7'J I/ 0 iz ~ ~IE% 0 rm 
fi{,t,~IEi!R:hijCF:1fB'-J- ~t§4~B'-J I/0 -:n:~, M~t§4~$5t5ttf1Jm7'J I/0 iz'.$!!:~~;fo N ~ 
1W ~)Jj: ~ {3iH? ~~ 0 

[ 001 9 J xt l:t 00 2 ;f P 00 4 pJ ~ bt fN, xt T IA] ff~ 6 ~ 5 I MP ITT *fflG ~IE% z h , * 1z SJt~ ,ufil Wtl B'-1 
I/0 •xt§xtrfN~tt*B'-1 I/0 •x, ~1x.tE*fflG~IEtZJ=, 2 B'-Jf.'rJit, rmRfr*p)G~~ZJ=, 
2 61 ~ ffl t£t, Jt ufi ;f~ ti'W1f 7 tst:k 61 ~ /J, o 
[0020J Jl1*±-miJL ~1AJrfN~tt*a1 uo •x~:rig, *~nfil1Jtla1 uo •xPT ~ti fPJJJj::'i=:a 
*fflG~~ZJ=, 2 ~,A,A~/J, 7 I/0 •:n:?fi~B100;fR, I/0 •x?fi~OO;fRB1~/J,1~1il=iJfflr 
:tt JL' ~ IE% ;;fff ftu ;;fff ~ 61 lR ~~I§ r iE 1f % , fr r~ 1~ ;;fff ftu ;;fff ~xi~ 61 IAJ a1 , PT ~ 111i ~ ® ;;fff ~ 
lR ti-x 61:tLl ffl $.~ jcft, illJWt~d> 7 :tt ,t) ~IE% 1'1100 ;fR o IAJ a1 I/ o • :n:J=ifi ~ 00 ;fR 61 ~/J, 1~:ritE 
*fflG~IEtZJ=, 2 ~mt£tJ=ififflwl'l1~m001Rilll:t~firjcjc~/J,o 
[0021] :HR, 00 4 ~~=*±-th~ 502 ;fo~=~iJl~ 602 m~~ § 3'!1liLITT;;fff~~['sJ, Jtl'sJ# 
~'§~{3:1PJ ~IE%, t§@l=iJ~1f ~$ B'-J~~~*:t0m~=*±ih~ 502 ;fo~= ~iJl~ 6020 N1. 
rm , xt r ;;fff ~ ~ 1m 01 iJaJ We ill~~ :tLl 0 

[ 0022] ).,A.~~ j'f 00 * iJL xt TIA] ff B'-1 :tt Jl,\ ~ IE% 00 ;fR, EB T * bt S)j ~ ,ufil Wtl ag I/ 0 • 5G 6100 
;f~Jft /J, r f Pl~ tt * 61 I/ o • 5G 6100 ;fR , ~ .tlt%:ffl * bt S)j ~ nfil 1Jtl 61 I/ o • 5G ITT* nx: ~ IE% Z J=, 
ITT 00 ;fQ ill~ Jft /J, r %: ffl f,Vl ~ tt* ITT I/ o • 5G ag * fflG ~IEi Z J=, B'-100 ;fR o 

[0023J £~*1zS)j B ~tc1:t~nfilWHJti!ttio _t, {B *1z S)j :H~F P~JE r .tlto {I:1PJ*@itiitt* 
A!n, fr~lm~*1zS)j B'-Jffitlfl;fPmffi! pg, :i:):JpJ 14=:~;frp~z:)J_Ef1~r&, ~.tlt*1zS)j B1{*t:Pmffi!@ 
3 ~ tx:tLl ~ :1tm r~ ;E 1'11 mm 7'J rtL 
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Abstract of CN103681654 

The invention provides a semiconductor device of ESD 

resistance while the width of the wiring pattern is not increased 

and the pin level of a chip of the semiconductor device is 

improved. A semiconductor device according to an 

embodiment includes a plurality of pads., a plurality of ESD 

protection circuits., each one of the ESD protection circuits 

being connected to a corresponding one of the plurality of pads., 

and an 1/0 circuit which is connected to a connection portion 

connecting output terminals of the plurality of ESD protection 

circuits to each other and which receives at least one input 

signal inputted into the plurality of pads .. 
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1. -#¥:~ft*:'i=, A~ : 
$'i"'ffi-Wffi:; 

1/2 }J'.[ 

$~ ESD 15iH? ~IE%,~ 1~-'i" ESD 1*tP ~~xt@-~ _tj£ffi-Wffi:B<J:1J5:t~tf-=f' _tj£ 
$~ffi-Wffi: ;~,& 

I / O ~IE%, ~~-=f' --1.:i£$'i" ESD 1*t? ~IE%B<J$1fu t±:l o 
2. tlzffitx.:flJ~:Jt 1 ictltB<J¥~1t*:'i=, 
iEA¼l:cj--1.:i£$'i"ffi-Wffi:~~l'ttj~$ ~tJL 
--1.:r£$~ffi-Wffi:Jllnit~5 I ~5fjjiJ 1:cj _t:r£!7Hm ~~~~ 0 

3. tlzffitx.:flJ~:Jt 1 ictltB<J¥~1t*:'i=, iEA~ : 
~:'i=fr--1.:i£$~ffi-Wffi:~ITTH~$;~& 
~--1.:i£H~$ITTHffi*fi~~ITTH~~~$o 
4. tlzffitx.:flJ~:Jt 1 ictltB<J¥~1t~:'i=, 
--1.:i£$~ffi-Wffi:fil_t:i£¥~~Z#ITT~&-~reH~m~~o 
5. tlzffitx.:flJ~:Jt 1 ictltBI.J ¥~1t~:'i=, 
--1.:i£$~ffi-Wffi:re:'i=fr--1.:i£¥~~~:'i=ITT~$o 
6. tlzffitx.:flJ~:Jt 1 ictltITT¥~1t~:'i=, 
_tj£$~ffi-Wffi:ITT-$5tfil--1.:i£¥~~Z#ITT~&-~reH~m~~,_tj£$~ffi 

-Wffi:ITT~~ITT-$5tre:'i=fr--1.:i£¥~~~:'i=ITT~$o 
7. tlzffitx.:flJ~:Jt 5 ic~Bf.J¥~1t~H, 
re :'i= fr _t :i£ ¥ ~ 1* ~ :'i= B<J ~ ffl3 ITT _t :i£ $ ~ ffi -1~ ffi:m 11: fr re :'i= ~ _t :i£ ESD 1* t? ~ IE% 

Bf.Jmz--1.o 
s. tlzffitx.:flJ~:Jt 6 ic~Bf.J¥~1t~:'i=, 
re:'i=fr--1.:i£¥~~~:'i=ITT~$ITT--1.:i£$~ffi-Wffi:m11:frre:i=~_tj£E~1*~~~ 

ITTmZ--1.a 
9. tlzffitx.:flJ~:Jt 2 ic~B<J¥~1*~:i=, 
--1.:i£j!~$ ~t1H~1tr'i:f:1< ~t&o 
10. tlzffitx.:flJ~:Jt 9 ic~ITT¥~1*~:i=, 
_tj£j~$ ~f~%fi¼frl:cj --1.:i£$~ ESD 1*t? ~IEi~fAJ B<Jm Lo 
11. tlzffitx.:flJ~:Jt 10 ic~Bf.J¥~1t~:'i=, 
--1.:i£¥~1t~:'i= ~ EFB#tli~# R -ttt~ WLCSP ttJnx:o 
12. tlzffitx.:flJ~:Jt 10 ic~Bf.J¥~1*~:i=, 
_tj£j~ $ ~ f~{rL tr'iffi A 1t ~ ITT ~ t~ o 

13. tlzffitx.:flJ~:Jt 5 ic~ITT¥~1*~:i=, 
--1.:i£¥~~~:'i=ITT¥~~~#A~~%~, 
--1.:i£$~ffi-Wffi:fill:cj~%ITT--1.:i£¥~~Z#ITT~&-~~~ITT:1J~re:'i=o 
14. ftzffitx.:flJ~:Jt 6 ic~Bf.J¥~1t~:'i=, 
--1.:i£¥~~~:'i=ITT¥~~Z#A~~%~, 
--1.:i£$~ffi-Wffi:fill:cj~%ITT--1.:i£¥~~Z#ITT~&-~~~ITT:1J~reHo 
15. -lrft¥~1**:i=, A¼ : 
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~y~-i'"Wffi: ; 
$ '1'" ESD 15iH? ~ii ; 
Jf~®, ffiA_tJ£$'l' ESD 15iH? ~RiEl"J~A®zJsJ ; L;J.,& 
I / O ~~, 34*~ _tj£$'l' ESD 15iH? ~i%B"J~ t±:l film, 

2/2 }J'.[ 

_tj£ ~ 'l'W ffi:, -'=:cj 1[ * 34* B"J ~ ~ ESD 15iH? ~ii, ;f P j]Lct~~ _tj£ 3T ~ $ l;;fi ~ rro ~34* 
B"J~y~'i""~= ESD 1*t?~ii34*o 

16. f!Hli5t1<.:fUJ}* 15 it:W:1'1"1-='¥~1t*:ic, 
JEJJ_¼-9 _tJ£$'l'~~w=m:34t~l'lt!lr® ~f,&, 
_tJ£$'l'~~w=m:im.ttm~5 I ~JtJJIJ-9 _tJ£!Jr® ~ta34* 0 

17. f!Hli5t1<.:fUJ}* 16 it:W:1'1"1-='¥~1t*:ic, 
_tJ£!Jr® ~fa'EL:rt:1:i ~f,& 0 

18. flz it,5 :tR:fLl J} * 1 7 it: W: 1'1"1-='¥ ~ 1* *K, 
_tj£!Jr$ ~fa%JVGft-9 _tj£$'l' ESD 1*t? ~ii~ Pl 1'1"1~ _t 0 

19. flz it,5 :tR:fLl J} * 18 it: W: 1'1"1-='¥ ~ 1* *K, 
_tj£-='f:~1*~:i[L;J.~J=,tJ1~J=, fi.'JM* WLCSP figJVGo 
20. flz it,5 :tR:fLl J} * 16 it: W: 1'1"1-='¥ ~ 1* *K, 
_tJ£!Jr$~l,&'E1t15~A1~%1'1"1 ~tao 
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[0001] * $i1r¥~ 2012 ~ 9 Jj 10 B $i1ri¥1 B *~lLl $i1fffi 2012 - 198792 i¥J1ft5t:fJZ., 
#tE* $ i1r i=p 5 I ffl i~ B *~lLl $ i1r BS~$ pq it, o 

tt#:i9it~ 
[0002J *a~ ss~nfil7J.1:,Jffe & ¥~1**:i= o 

;,ll::...52..+±--.l,!­
F3 .::r-.:f.X/l"-

[0003] tEEt!~W:¼i=p, Et!THtrEt!JJ~E:§.(Electro-Static Discharge :~rl~j,J ESD) 5IJEQ 
BSD Et! 1iB[ i:~ rm* ltXffl * {~H? Et!Ji!! BS ESD xt * 0 

[0004] 1,; T 'i,f1fl' ESD xt*, ~;f!JtJfflW:½EJ,l<::,ti~i¥J~111J C level), £r HBM CA 1*ffl5:t, 
human body mode), MM CtJL:ttti:rt, machine mode) *it!:1T ESD ffiiH1tf1fl' o £Jtltzo, xtrtf1fl' 
xt~ssW:¼EJ,l<Jl~,tE HBMrnfil1Jo 2Kv ~ 3Kv ssE=E!.£LtEMMrJJfil1Jo 200v ssEt!lli,*it!:1-rEso 
ffii,H1 tsiz 1ft o 
[0005] Jlt7~, ~1±, xtrtitW: T ¥~1**:i= a~~ ~W: ½ E!X:tl~ i¥JtJz11tJ, Wtl tzoiE1c<:Jffl IEC -

61000 - 4. 2 BS ESD i,m~, tE*ffi:HJJ~ Et! rJJfil1JO 8KV i¥J Et!&, ft~ 1*n~ Et! rJJfiltm l 5KV BS Et!EL 
* ill 1T ESD ffiiH1 'i,f 1f1 , ~rm~ ili:, ~ a1 ep 1t ¾ ¥ ~ 1* * :'i= BS ~ Jt BS 1'f MP t,& ill fffi ~ 1:& Jffl _t :i£ 
i,m~ss Plf=f BS ESD iluH1tffff" 0 

[0006] im.11t' tE~Jtssl'fMPt,&, 7'J Tii)EJ,mJ£;1;,m~ss ESD ffiiH1~1~, ft I / 0 W:iti=p' fffi~ 
Et!~ffi1:fr (power clamp) ~IEiss:r}Jf:!t;j:£r,§J, EJxJl1Jo::m~ OO~ss ~It*~ft11£::m~ ~~li~f=f a~ 
xt*o 
[ 000 7] 1B ¾, ::m ~ 00 ~ jt It i¥J j:i 1Jo ~ - 7J 1t, ~ 1Xffi ~ h EIS ::m flu W: it w *ABS iM ~{j , rm Ji 
fF 7'J ~ ~, ff fr~ j!{ ~ h ffi l,Q i¥J j:i 1Jo' ~ht~ h EIS P)G*~ 1Jo BS 11::iJ }WI 0 

~PJ:jf,9~ 

[ 0008] *a~~ !ff~ tR BS i~,/11! ft T, tl1i¾ -lrr f:lt{jjj; ~j:i JJo ::m ~ 00 ~ jt Itrm ti r,§J ¥ ~ 1**:i= 
EJ{J~J=,1¥Jl'fMP~i¥J ESD ffiiH1BS4':~1**:i=o 
[ooogJ ~JJfil7J3:tBS4':~1**:i=, Jl~ :$~ffi-Wffi: ;$-i'· ESD {~H? ~IEi, ~1t-~ ESD 
~~~Ji!!m@-~_t;i£ffi-Wffi:1¥J1J5:t~*r_t:i£$~ffi-Wffi:;~&I/OE=E!.Ji!!,~*r 
_tj£$~ ESD 15iH?Et!lilii¥Jffil:±:I o 
[0010] Jlt7~, :!H-~im!:1J:ctss¥~1**K, Jl½ :~&-~Wffi: ;$-t'ESD{~iH?Et!IEi ;fr~ 
$, tiifA_t;i£$~ ESD 1*t? Et!Ji!!i¥JffiA $l's] ; ~ht I / O Et!IEi, ~*~ _t;i£$'i"" ESD t*t? Et! 
IEi BS ffi l:±:1 i/m ; 
[ 0011] _t j£-~w ffi:, ~Ht~~* BS ffi - ESD 1* t? Et! IEi ' ;¥0 im. :tt ~i _t :i£ 1f ~ $ l'fl ~ rm Et! 
~*BS~&-~ffi= ESD 1*t? Et!IE*~*o 
[ 001 2] t!RW _tj£~ t1:J BS¥~ 1** K, f:lt{jjj; 7G~ JJo ::m ~ 00 ~ jt It rm ;j:£ r,§J ¥ ~ 1**:i= 1¥1 ~ h 
i¥Jl'fMP~i¥J ESD ffiii·t1o 
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!311~i5?,H)i 

[ oo 1 3 J 00 1 ¾*lF ~ JJH!7f :it l'l"J ¥ ~ 1* * Ji 1'1"1 Z J=, ~ ftD ifi2" 1¥1 00 o 

[0014 J 00 2 ¾J=ll7't iR ~ ~ )Jfilj'f A 1'1"1 ¥ ~ 1**K ti titttE ¥ ~ 1*M* ~ B"J ~~ as 00 0 

[ oo 1 5] 00 3 ¾J=§ * iR ~ ~ JJfil 7f :it l'l"J Z J=, 1 1¥11r115 ESD 13i?: t? ~ IE% 12 l'l"J I/ o $ l'l"J ~ ttJ l'l"J ~ 
IE%00 o 
[0016] 00 4 ¾ffl*iJl~ ~JJH!7f :itl'l"1¥~1**KEl"1~%1Jtl 1 1¥1~ttJl¥1 ~IE%00 o 
[0017] 00 5 ¾ffl*iR~fr~l1fil7f:itl¥1¥~1**KEl"1~%Wtl 1 ~--xt~-t-wft 2cl i&:~$ 
-t- ESD 13i?:t? ~IE% 12 1¥J~ttJ B"J ~IE% 00 o 
[0018] 00 6 ¾ffl*iR~~l1fil:1f:itl'l"1¥~1**KEl"1~%Wtl 2 B"J~ttJl'l"J, ZJ=, lA _tl'l"JWft 2c 
1¥1 ~ fiD 1'1"1 00 0 

[0019J 00 7 ¾ffl*iR~~JJH!:1f :itl'l"1¥~1**KB"J~%Wtl 3 B"J~ttJl'l"J, ZJ=, 1B _tl'l"JWft 2c 
1¥1 ~ fiD 1'1"1 00 0 

[0020] 00 8 ¾ffl*iR~~JJH!7f:itB"1¥~1**iLl¥1~%fJtl 41¥J~ttJl'l"J,ZJ=, lC B"J'E115 ESD 
13i?:=rP ~IEi 12 as r ; o was tt ;tti as ~~ oo 0 

~1*~ ~w. 15-tc 
[0021] L?J T, ~ Jffl !Yft 00 iR ~ ~JJH!7f :it o 
[0022] (~ft}) 

[0023J 00 1 ¾*7F*~JJH!:1f:itl'l"1¥~1¢*iLl¥JZJ=,~ftD~2"1'1"100 o 00 2 ¾ffl*iJ?.~,;,is:~ 
l1fil:1f:itl¥1¥~~*K~m•fr¥~~M*_t1¥J~~l¥100a 
[0024J ,;,is:~JJH!:1f.:i:tl'l"1¥~1;¢ZJ=, C L?J TmfttjgZJ=,) 1 ~, tzo 00 1 ffllF, fr~e%1'1"JZJ=, 1¥1W3 
,t-)EJ:ii1$, Wtl~o5£~~~51~ (bonding wire)l'l"J$-i"'Wft 21f}ZJ=, 1 B"JW3:iilm1.KAH£:%~o 
[0025] :jj:9r, ~!It, frJJ_~~e:%%~1'1"JZJ=, 1 l'l"JW3:iilasm:ii1W, $-i'·Wft 2 tffi'.WGKAH~ 
~, 1a $-t-W ft 2 tg l=iJ L?J Weil fr im m i¥J mm w, m l=iJ L?J /f 1x Weil fr mm w 0 

[0026] ZJ=, 1 as$-t-Wft 2 l'l"J~W?J\.Wft 2a,2b ¾~iJ!J=§l'l"JWft, ~$7:1\.EIS$-t-Jltft 2c 
¾@~fflli~J£~1¥JffiAffiiliffi%J=§l¥1Wfto~~~~ff,ffiAffiiliffi%J=§l¥1$-t-Wft2c 
5£~-rI / O$3,~I / O$3'e115{tfflT=flk-gl'l"J$-i'-ESD{3i?:t?~IE%o frZJ=, 1 as~~ 
$WGK~~-~~4,~~-~~4¾~~~#~~1¥J~mWaZJ=,11¥J~mWml=iJL?J¾~ 
~-$~a ~W,~mW'E115ffiA*~I/O$31¥lffiiliffi%1¥1~-~~L?JH~~-~~ 
~ 1'1"1 ~y~,t-o 
[0027] :jj:9r, fr L?) Tl'l"JiR~ ~' *r1r115$-t- ESD 13i?:t? ~~B"J I / 0 $ 3, xt~*ffiAffi ili 
ffi%J=§Wft1¥JI/O$3filfiiR~,mrffiAffi%J=§Wftfill=iJL?)~~~i&:iL'E1*$-t-E~ 
13i?:=rP ~IEi as r ; o w 3 0 

[0028J ~oOO 2?JT7F,ZJ=, 1 ttMAti•iUJ=§~,8:3GU~*7Fl'l"1¥~1*M* 100 ~o ZJ=, 1 
B"J $-i'-W ft 2 iHLct 111::: A 3£ ~ ~ ~. 5G 1'1"1 ~~ 5 I ~ 10 L 5£ ~ iu l:cj-g JD ~w l3J( ~ $1'-:9r $ 5£ 
t~ ft/m-=f 5£ ~ B"J $-i"' ~ f}zft/m-=f ( L?) T tt ft :9r $ ~ tlk) 10 2 0 ¥ ~ 1*M* 100 B"J $-i'-:9r $ j£ t~ ft/m 

-=f C:~007F) J£=t~f0ti•¥~f*M* 100 1¥JffJJ;pU~~£t&~as$-t-W=t~IR C land)o 
[0029] ~000 2 ffllF, L?Jft~tJlWft 2c l:cj~-f-jr$~f}k 102 5£~1'1"1:1f.:i:t,~~-A1~%J=§l'l"J 

5 

Micron Ex. 1002, p. 109 
Micron v. YMTC 
IPR2025-00118



CN 103681654 A 3/7 }J'.[ 

$~Wffi: 2c a*JLl$~!7HflH=l!tR 102o $'i'Wffi: 2c ilR:tt~~!!HflH=l!tR 102 t§!U=l!a*o 
M~#lffiA$~ffiA*%,~ffiA*%fr~-~~4~~*fi~~ITT~ma~*fiT~ 
~~ITT~mITT~#*%~A$~ffilli*%MZ#lffillio 
[0030] 1-!i 3 ¾ffl*iJl~Z# 1 E11'P11'5' ESD {5i?Jft~lE% 12 aq I / o ffi3B1~t0ITT~IEil-!la $ 

'i"'Wffi: 2 ~BtWffi: 2a & 2b ¾~~fflstWffi:o Wffi: 2a ¾fBL5'rnJJO~~~lli VDD ITT~t&,Wffi: 
2b ¾a*±fil~{ft vss E11~fRo ~~ffi{ft~lE! 11 tz:'i=frWffi: 2a 1=5 2b zJsJo yj!Jr, 00 3 ~, 
111=:A~~fflBtWffi: 2,~4JWffi: 2a toWffl: 2b ~~lli 7~~,{BZ# 1 LtEJ=iJt:J'5t11Ll-&:'i:$~ 
Wffi: 2a to 2b o 
[0031 J 3f Ji, fr!-!! 3 ~, Wffi: 2cl to 2c2 ¾$~Wffi: 2 ~ B1ffiAft% ffl sq ~fRo Wffi: 2cl 
to 2c2 a*JLl1=5Wffi: 2c1 to 2c2 a*sq~~!JrW~r:& 102, ¾ffl*ffiA~~ffiA1t%st~ 
££1.Wffi:o Wffi: 2c1 fo 2c2 iffi,jjjlij~~~5I~ 101, 1=5¥:~1*:rt~ 100 pg st~~!JrW~tR 102 

a*o 
[0032J 1-!1 3 ~, 1Y.~ lli T rf:iJ ~~!Jr$ ~tR 102 ffi A ITT~~m Aft% ffl aqWffi: 2c1 to 2c2, 
{B¾fr~# 1 _tfz~$££LffiA1t% ffl stWffi: 2c, ~££1.BtWffi: 2c ilR:ttrl3~~~5I ~ 101, 1=5 

xt@st~~!JrW~tR 102 a*o 
[0033] yj5r,:1z!:[,xtrrf:u!7r$~~ 102 ffiAst~~ffiA{t%,tz~M~Wffi: 2cl ;;fO 2c2, 
{B :tm 00 3 ~ xJ.. ,1~t1J~Jifr~, xt-=r~~m A ft%, tE pJ l:J -&:'i= - ~-m.:m: 2c 1, 2c2, 2c3, *rm, Ell 
*00~, xt-=f-~~m Aft%, -tEPT t:J fz:'i=jcr~rlm'i"'B1Wffi:o ep, xtrffiA~ffiA1t%B1 
!Jr$ ~tR, PT t:J fz:'i=jcr~r 3 ~ITTWffi: 2co 
[0034] * Ji, jz!:[, xtr~WffiA 1t %~ ITT~~ffiA 1t % '19:~'PL 1'5'$~ ESD 15iHP ~IE! 12 
61 I/ 0$3,{BfilPTt:J¾,tz:'i=Z# I B1$~ffiAft%~1'11~d>~'i"'ffiAft%fflB1,'P11'5'$ 
~ ESD {5itrft ~lE! 12 ITT I / O $ 3o 
[0035] :tmt:J_tjj~ff, Z# I xt$~ffiA{t%'5t111Jfz~~£].J1i!.ffl: 2c1 ;;fO 2c2o 
[0036] Wffi: 2cl ;;fO 2c2 '5t11Lla*iLl'P11'5'W3~=tR'g Dp,Dn ;;fO~p]. RITT ESD 15iHP~lE% 12a 
:tmoo 3 m~,w:m: 2cl ;;fO 2c2 '5t111Ja*JLla*~~Pli R st~flmiB1M~=t&'g Dp ;;fO Dn ITTa 
t~B Pl ;;fO P2o 
[0031J Jl1*rm /§, w:m: 2c1 a*iu Eso 15iHft ~JE! 120 Eso 15iHft ~JE! 12 st=tR'g op strJ:3 
~1=5 ~~~lli VDD at~, =~'g Dp ITTr13tR1=5=:tR'g Dn B1rJ3tRat~o =~'g Dn B1rl3~1=51t 
A£tl~{1TE11±fil~1ft vss a*o Wffi: 2cl a*fLl=fR'g Dp ;;fO Dn B1a*,8 PL 
[0038] Wffi: 2c2 te,lcjfAJffE11 ESD 15iHft~~ 12 a*, :ffa*fLl ESD 15iHft ~lE! 12 El1M~= 
fR'g Dp ;;fO Dn B1a*.8 P2o 
[0039] ep, $~ (:1z![¾rJ3~) ESD 15iHft ~IE! 12 1=5M~Wffi: 2cL2c2 at~, 11:r~~~ ESD 

15iHft~lE! 12 lcj~~Wffi: 2c xt@o 
[0040] * Ji, a*,8 Pl ;;fO P2 '5t111Ja*~Pli R st~!fffij, M~~Pli R EJtyj~!tmif&:.utfflat~,8 
Pc a*, ~a*,8 Pc B1~1ftf&:ffiA I / O ~lE! 130 
[0041] ep, I / 0 ~lE! 13 a*fLla*,8 Pc, i~at~B Pc ¾M~ ESD 15iHft~IE! 12 aqffilli 
!fffijf&:.uta*B1at~$, rf:iJM'i"'Wffi: 2cL2c2 ffiAB1ffiA1t%f&:ffiA I / o ~lE! 130 
[0042] I / O ~IE! 13 ¾'P11'5'1ffif*'g;;fO~pJi!'rq~11P~lE%,1JX~ffiAffillitt't~~IE%~0 I / 

o ~lE! 13 B1ffillii&:ffiA~-~lE! 4o 
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[0043J -Po~_tjjpf=I':, -PoOO 2 Jifr1r,, ~J=, 1 l'l{J¥~f*M~ 100 _ttz:lf,U~jjjf~5I~ 1013£~ 
T $-1-Wffi:1}Ll-PoWffi: 2cL 2c2 l'l{J $-1-:5'H'f!Hg,;t,& 1020 
[oo44J ~J=, 1 tJz~-1-ffiA f~f %tz:lfM'i~w:m: 2c1 JfP 2c2o $-1- c~-=~!L~M'i"' )Wffi: 2c c~ 
JI!.¾ 2c L 2c2) $~eJi l'l{_J ~ J=, 1 as ~y~:iiJ C~lt!.¾=:iiI> JNc:'i= 7b ][~:tit o 

[0045] *Wffi: 2cl Jf!J 2c2 l=j ESD {~H? Et!~ 12 3£1~ o M'1" ESD 15iH? Et!n'i 12 l'l{_Jffi tl:\il/m{&:Jlt 
3£~,A:i£~,8asEt!.1frl&:ffiA I / o Et!n'i 130 I / o Et!n'i 13 asmtl:li&:ffiA;ztlEt!IEi 4o 

[oo46J :'h:5'1,, tEx-t~-t-ffiA1t%tz:lf:1cTwT--1-B{JrlJ!-ffi: 2c 1'11.J'tlm.T, *Wffi: 2c 3£~ilJ 
M -1-= ~ 1'f Dp Jf P Dn 1'11.J 3£ ~ B , :1c T WT - -1-1'11.J ESD 15iH? Et!n'i 12 1'11.J ffi tl:I ft/m 1BZ .tlt:i£ ~, A 3£ 
~ B Pc BI.J Et!ffz:i&:m A I / o Et!n'i 13 o 

[0047] (i9Jft) 
[ 004s J ~ ~ , iJl l:!lj 00 1 ~ 00 3 Jifr 1r, 1'11.J ~ J=, 1 as i)J ft o 

[0049] [PJ*9r$Et!~ 102 ffiABI.J~'i"'ffiA1t%, t:£11:7'JM~1t%~1'11.Jm~5I~ 101, ffiA 
M-1-Wffi: 2c 1, 2c2 o 

[ 0050 J m A 1t % l'IJ.J Et! ti Jt ::sz: rm ti :et M 1"W :m: 2 c L 2 c 2 , * ::sz: J§ as M -1- Et! 1m. r L r 2 * JJU t:£ 
;;ffi~ L1, L2, ffi A ESD fij? Et!n'i 12 o 1±1 TM "I~ ESD 15iH? Et!IEi 12 aSffi tl:I ft/mtE:i£~ ,8 Pc 3£~, 
m ~}AM ,t- ESD 15iH? Et!IE* 12 ffi tl:I l'l{_J Et! im.tE:i£:t~ ,8 Pc ~im., :ffffi A I / O Et!n'* 13 c t:£U T 
I / o Et!n'i 13 BI.JffiA1t%i&:ffiA;z$lEt!IEi 4, 1&::it!:1-rt¼lJEas~flEo 
[0051] P1Ll-Po, tEM~Jr$ Et!~ 102 nfiltm J ~ Et!&BI.Jffit Et!BI.J'tlm. T, A Et!lliiEt£M ~m~ 
51~ 101 JJ'miJllTWffi: 2cL2c2a 
[0052] {B¾, l±IX'J°Jr$Et!t& 102 JJmiJOB{JE{!fu~~El{_JEt!,)J[ I fPJM-1-Wffi: 2cL2c2 7:1'::SZ:, titt 
M-1-Wffi: 2cL2c2 B{JEt!ti IL 12 7:l'JJiJt:£;;ffi~ LL L2, tifPJxt@l'l{_J ESD f5itr?Et!IEi 120 
[0053] l±ITM~;;ffi~ LLL2 t§li#$::1:ih:i£~flj ESD 15iH?Et!~ 12,Jifr~iJff.fPJ;;fp"~ LLL2 BI.J 
Et!im. IL 12 ~/J,' !EJ.tltf:lt'UJ$~f~;;ffi~ LL L2 BI.J Et!~li ffil'l{_J~; (margin) 0 :ittrm, 1}LlYIJ, tf;;ffj~ 
L1 Jf!J L2 ¾t§[qj;;ffi~00~j'[;&Ji7b;;f;§[qj-tf:J3L9!1Jl±IT¥;%u*;;ffi~ Ll, L2 aSEt!ti IL 12 fiX.7'1 
~1* Et!,)}[ I as~¥, Jifr ~* Et!.¥;% I 1, 12 t:£ ESD 15iH? Et!.iEl 12 1'11.J=t:&ff Dp Elx Dn rm Et!W ~~ [PJ 
VDD flJ!gE!x vss flJ!ti~mL A~*' I / 0 Et!n'l 13 ~R.;z$lEt!IE! 4 ~:fixt~i&:~B[:f:~o 
~~J tE~~m_t~as*~nfilnAWf=l':as~~as~lf¥~~~:'i=~,*~~~Et!~ffi1fr 
Et!~as~~~R.~~;;ffi~OO~j'[;&wMm 0 ~~,ttm~;;ffJ~OO~j'[;&asMm.T,~fflW 
ffi:,ESD {5iH?Et!~ 12 ~& I / O ~fl!! 13 tfpql'll.JEt!n'i$~f*B{_Jffifx~:1co 
[0055] {B¾, ftL~as*~nfilnAjjPf-'FBI.J~ttJBI.J'tlm T, £~xt~-t-ffiA1t%t'>t:'i=M 1~ 
Wffi:lPM'i"' ESD 15iH? Et!.iEl 12, {B ~~~:l:iJJo;;ffi~ 00 ~j'[;ft, Ji f:lt'UJ$ffM-1-Wffi:asjc/J\l=j ~ 
11: l'IJ.J Wffi:t§ tt ~/J\, Jifr ~ f:lt~:Jm iu~ # oo tx as :ti to 0 

[0056] .tltJr' ep ffxt~-t-mA 1t %tz:il$1"Wffi:Jf1J ESD 15iH? Et!IE* 12, I / 0 ~IE* 13 ill¾ 
~-t-ePPT a 
[0057] !Elrm' XtT~-t-ffiA1t%, epffWffi: 2c ~& ESD 15iH? ~Ji!! 12 * § as~_S_7bpij,t-, 
-1",IZY-1-,*T'~ffi:, ESD 15iH?Et!~ 12 ~& I / o Et!IEi 13 BI.JEt!IEi~1*1'11.Jffi1x, !±IT I/ o 
Et!IE* 13 £~,t-eppJ, ?fr~ Et!Ji!i~f* BI.Jffitx~~ PX.7'1 2 1-i"f, 3 1-i"f, 4 {if O WLl YO, tEWffi:, ESD 15f/: 
t?~IE* 12 ~& I / 0 Et!IE* 13 asffitx!:tf}tiYIJ7'J 4 :1 :5 BI.J'tlm.T, epff-~ffi:& ESD 15f/:t?Et!IE* 
*§Bf.J~_S_mJJo7bW3-t-,-,t-,12],t-,tE*~W:nA~Wffi:, ESD{5f/:t?Et!IE! 12 ~&I/ 0 Et! 
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Ji!! 13l'l'.JEt!Ji!!~1tl'l'.Jffi1RIQ~~njtT-J21tr,31i"iA 1ir, rm¾JvG7'7 1. 51tr,21tr,2. 51tro 
[oo58J IE! rm, ttz~ * '!J;; »ffi1i :ct, etti '!J;;:EJl ~ 1rr ~m 110 ;;fff ~ oo ~ ~ m: rm et tit£ r,§J ~ # 1'11.J ~ 
MP~B'.J ESD ffi!t·til'l'.J¥~1*~:ic, ~ ~' tE¥~1*~:ic~, ~~~3&p::EJ'.J~J=,ffi1Rl'l'.Jm1Jo 12),& 

ZJ=, l'l'.JJvG*ti1Jo o 
[0059J ~:ffiR~JL'i'-~%Wtl o 
[oo6oJ 00 4 ¾JtL~~iR~*'!J;;JJfil1J:itITT¥~1*~:'i=ITT~%fJtl 1 ITT~ttJl'l'.JEt!lEiOOa 00 4 ~, 
fY.~tl:\ T1Et$tu;\~,t-$tuA1t%1'1'.JM'i'-Wfl 2cL2c2o imOO 4 m~,tEWfl 2cL2c2 l'sJW:if 
H* SWo H* SW EtSr,J;if4m--'=cjJ11!.fl 2cl ;fl] 2c2 ~~o H* SW l'l'.JHli'.lilltlH*NiMft% cs N 
ffiUo *n* SW illtlH*NffiHt% cs rmffi'2l, JI!LlM'i'-Wfl 2cl,2c2 rsJ~illo 
[0061] $tutl:\xtH* SW l'l'.JHli'.IJtttrNffiUB'.JH*NffiHt% cs ITTH*NffiUEt!lEl 21, -tioOO 1 & 
00 2 ~xx,12:t1J~JiJT~jjft¥1~, W::'i=tE~J=, 1 J:o n*NffiUEt!lEl 21 tzgJVGxtNffiUH* sw ITTHli'.I 
ITTH*N~ffi%CSITT$tutl:\;tttfiN~ITTH*N~$0 
[0062] tEZJ=, l 1ffe'.t:g:W:-=f¥~1*#~ 100 ~z~irl'lf.Jtit~T,tEIA]st[PJM'i'-·~fl 2cL2c2 
W!1J0TmrEt!B'.Jtit~TJtt1T ESD t-'Jlffr'st, 11'.ffln* SWa 
[0063] ep,~fY.tEZJ=, l B'.Jtit~TxtrJ;I'i'-Wfl 2cl,2c2 Jj'jjij»ffi1J0 ESD t-'JlffrJ=§l'l'.JijUi'.ITTEt! 
1±, ~ et~illttii~f¥ 1'11.J H* sw W:JitEM~"Wfl 2cl ,2c2 f's], JA rm 12), ~ IA]-=f [PJ M 'i'-Wfl 
2cl ,2c2 mxtillZITT:>'r$ Et!1R 102 »ffi1J0 T i,m5El'lf.J Et!&ErStit~, Jtt1T ESD 1,-'Jlfft 0 
[0064] JJ_f*rm §, ~fY.et~ill:ttxtM'i'-Wfl 2cL 2c2 Jj'jjlJJJfil1Joi,mJi1'1'.J Et!&, }A rmtEZJ=, 1 
ITTtit~TEZ'Bt'i'-WflJtt1T ESD 1,-'Jlfft, ~et~illttiin* SW li'.I '2l, }A rm JvG7-J --'=cjiilJ IA] ffM 'i'-W 
fl 2cL 2c2 --'=cj:>1r$Et!flz 102 ~~- IA] stxtM~"Wfl 2cL 2c2 W!im T i,mJil'l'.J Et!&t§ IA] 1'11.Jtit~o 
[0065] IE!rm, tEt:g:W:-=f¥~f*it~ 100 Z 1WBI.JZJ=, 1 B'.Jtit~T, illttlLlffl n*NffiUEt!Ji!! 21 
JtttfNffiU11'.1~H* sw liJ'2l, N" rmett$tE~IA]-=f~-tioiiM'i'-Wfl 2c1 ,2c2 --'=cj:>1r$ Et!~lz 102 ~ 
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Abstract of CN 101097304 

An active element array mother base board fits for cutting 

several active element array base boards, the active element 

mother base board includes a base board, a plurality of active 

element arrays and a plurality of outer circuit pads. Thereinto, 

the base board is provided with a plurality of preset areas, each 

preset area respectively defines a position for an active element 

array base board. Besides, the active element arrays and outer 

circuit pads are distributed in the preset areas, and within the 

preset area, the outer circuit pad and signal wire of the active 

element array are electrically connected. Especially, at least 

outer circuit pad in one preset area is electrically connected 

with outer circuit pad in the other preset area. 
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[ 001 7] A7 iJ * ~ RR El~ r. :)£ ;f P Jl:{m § El~ '*f 1if ;f P {jt ,8 ~E: 9! RR lnL~ ti' r J( *~~ ~ {:i ~ Mg 1y1J, * ~~ j)ff oo, fi::: w ~ i3l 8Ji tzr:r r 0 

~f100tH.PJ:l 
[0018J 00 1 :tcffil~ s~ :±~JJ JG141~37Ll£t.&1J~• 00 o 

[0019] 00 2 ¾fJJl1:fs~-5frft:±~5G{tf::~t37iJA:£t&~•ooo 
~W] 003¾~~~ffi-~Mlf~~±~.7G#~~-BJ:£~~-00a 
[0021] ~ 1 M*~~~=~MlfWLl ~ +iJJ5G14~$37iJ-BJ:£t&~•~ o 
[0022J 00 5A ¾Jj'(~~ ~mz11Ll~ 00 3 B~:±r;iJ5G{tf::~$37iJ-BJ:¥t&m 1-1' ~B~ttUOO~•oo o 
[0023] 00 5B ¾*~ ~ 53-~h1H1Ll + 00 3 IY'1±~5G{4~$37iJ-BJ:£tR1ii I - I'~ iY'lttUffi~g 00 0 
~~] 006¾*~~ffi-~Mg~~_±~.7G#~~-BJ:£*~~000 

~ f* ~ JJW: jj" ~ 
coo25J oo 3 ¾*~~m-~M!f11u~ :±iJJ5G1'1 ~$fu-BJ:£i'&~•oo O iJ~~oo 3, :±iJJ5G1'1 ~$ 
37U-f#~t& 300 mr1&'*%'Ll :1/g $ J=, ±~JJ JG{tf::ll$fiJ~t&a Jl11f*i5l, Jlt:±~JJ JG{tf::ll$fiJ-f#~t& 300 
1'1t§-¥t& 31O,~t].:±~5G14~$37Ll 320 __t;~~37rtf5Egft!&W±l 35oa Jt~,¥t& 310 r:iJ~A 
{f-fm5.Eg A, B, C --'=j D, rm~t].3=:i)J5G{tj::~$flj 320 ep¾*:!iJUWG:i=r-fm5.Eg A, B, C --'=j D ~ 0 ill 
Wt¾i5l, *~Mlf1YLl s~+~5G14~$3'iJ-BJ:£tJx 300 #J§t~ftLlW~µJ IJMttJJ~iJ~ IJ]J-, +~5G14~$ 
5iJ£tlL 3~, *~8.Ji:3f .L~fiu~~£tR 310 LB~-fWAEg~ §, 53:r:iJ~f!\1i1iJc;J;Llfi:::ili s~:±iJJ5G14 
~~¥*~R~½J=,~rm~~3W•o 
[0026J i.JtrHi~Jffi~ 3,;£t].~~5G14~$37Ll 320 :!:)JA~$~1l§~H 322,~Jl!A~.utttz::~ 
§1~~p;i]!,j;k®{l§~~ 322 Bt§t3:J:i~ 321 ~~1li5~ 3230 Jit3J[,, l'WIE~ A,B,C ~ D ~:!:)]We 
R1!·$~37r ti:5 Egft4fW±l 350, ~a~tm5.Eg A,B,c 1=J o ~, 37r ti:5 Egft4fW±l 350 1=JJ:1.:Jiffxt;~e~ 
±iJJ 5G14~$JIJ 320 lit§ Eg·fiiitt o EB 00 3 r:iJf~::1iHi~P, ±iJJ 5G14~$JIJ 320 ¾:iBi:cLr3 ta1i~ 321 
!1,1t~& =im re~ 3 2 3 rm Eg ft ii tt ¥ 37 H'frnt!. g:g,w --tm: 3 5 o a tF. .ut , 37 H'fi:5 Eg g:g,w --tm: 3 5 o nr ~ m * --'=i nr m 
·ri~ft!&tR (flexible printed circuit, FPC) ( ;t~ili) ~-ri~tto 
[0021J t~:!iJiJ IYJ¾, :±~5G{tf::~$JiJ-BJ:£tR 300 L~YWf-fm5.Eg ~ IY'137Hffl ~ft4H~±! 350 1El.tlt 
Eg·riiitta tzr:r.tlt-*, ~1I:-tWJEg~e~:±~5G14~$3'1J 320 ~~~WEgJJ£EgB~fJJl~S1,.utW 
Eg~1El--B'a~-~£t& 310 L, m rfo ~§'c.£t& 310 L B~{I:{nJ Eg-f'-7t{tj::~'Jl:J1jW EgJJ,£ Eg B~,p_S[ 
:f:,f 0 

coo28J i:'Hffl*-t5l, :±iJJ5G1'1 ~$Ju-BJ:£i'& 300 a~tm5.Eg A, 8, c --'=in ~:1E1'1t§~~~'l'ff5W 
Ft! JJ)[ Ft! 1¼ 111 :Ef 3 6 o --'=i $ ~ ¥13: ~JJ ~ J=, r1i! cm: 31 o O ,; ~ , ¥13: ~JJ ~ J=, r1i! cm: 31 o ~ Ft! ·ri j!; tt -=r 1a ~ 
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H 322 l:cj 3rttPt!ft4tt~:m: 350 zJ8J a t~ ~ z, I:ih 5G14~$JIJ 320 s{Jf~r-9-H 322 R:1t Eg·r'liii]( 
~131><:iJJ~#Wffi: 370, ¥ft£EB13i><:iJJ~#W:ffl: 370 rto ~37H'fl1Egb!!W:ffl: 350 Eg·ri.a=rlo Jt:q:i, J§ 

ti~XIJlr11~1tr£tR 310 _ts{J13J5<:i)J~# C *~ili) ep¾IJlr1itEi!®13J5<:i)J~#W:ffl: 370 _to 
[0029] :!h37r, fr~-f]L[5EIR pg, pg $Mr EgjJ~ Eg{~H/=1:Ef 360 ¾ Eg'fiiittr1R %~ 322 l:cj13J5<:i)J~ 
#11¥-ffl: 370 zi'§J o rmJL pgtfl1l1!J'"FflJJ)[Ffl{GHf1:Ef 360 PT~ EB~~{GH/=1JG143621:cjiitt--B'~ 364 
Jifrt~~, Jt:q:i1;9Hf15G14 362 PT Ll¾$~1th1,1*'ff, =tJ>Zi'fgx;¾l!®5G14s{Jt].B o iftt~~ 364 
mu¾~~:iis:.L__ll;.fjJf15G14 362 * *!EQ*, rm liii*~~ 364 ~iJt~w l:cj~&~3Jrtfl1 ~fttw:m: 350 
Eg·riiitt o poJlt~*, '=1:'i:±ih5G14~$3'1J 320 q:i R:'t.ffi'r EgJJ£ Egffll~S1, Mr EgiilfµJ Ll~ FR1J§-9-~ 
3 2 2 1-1 pg ci'fWITT', Eg JJ~ Eg {~iH/=1 :Ef 360 -f§; i}J , :3=t :ff JiiH~H/=15G 14 36 2, it!: rm Jffi.ctii tt ~ ~ 364 rm 5t ft 
~ !l r tfl1 Eg fttW :m: 3 5 o O .ut a1 , EB -=r * R ~ s{J :± iJJ 5G 14 ~$ Ju -BJ:£;t,& 3 o o _t /f IA] t]L[ 5E 1R pg s{J !l r tfl1 
Egft~.j:~:ffl: 3501El.tlt Eg·r'liii](' iE] .[]tffir Egiilf~ ¥} fA>7r$ Egft4tk~:ffl: 350 M~~Jt:1m -flf[5EIR pg' Ll 
JJl¥-§'c. l1!t Egwttr ~ q:i rm till :1:-f 3=::;JJ JG141~Ju 320 0 

[0030J tE*~~1fLl"t1, :±ih5G14~tJu-Rt£;t,& 300 PTLl~iJJ::§~131~ 380 *Eg'fi~ti/f[A]t]L[ 
5EIRiJ-.Js{J:!lrWE:gfttW:ffl: 35o,illrm1t1-v:r/f~tJrt5EIR A, B, c l:cj o iJ-.Js{J-=±::iJJ5G1!:f:~$Ju 320 mi 
tt131~ 380 rmfizJltE:g'f'=tt§ii.o Jt:q:i, 131~ 380 JlIB_ar£tR 210 _t, n.111.rtrh;i'fx: A,B,C l:cj D 

z!lr O m1t ms{]¾, 131 ~ 380 PT Lll:cj3'rtfl1 tl:!fttw:m: 350, t3~~ 321 gx;~ffl~ 323 ** 
~o :=1§~, 131~ 380 tti.PTLl¾tE:±ih5G{tf:~$Ju-BJ:£tR 200 iY'1Jt:1miMf¥+Jifr:®:~rT*iY'1~~ 
H o tffi. ~ z, * 1i FlJi PT Ll tE /f 1f1J137r t~ JJ□ ftrJf¥ s{J fl m r JfJ ~ 131 H 380 o 
[0031] Jit3J[,' *R S}j ~~ill PjL~,l_fr ~3J[,tf11 Egb!,!W:ffl: 350 ~ '7 I~ 380 z faJ Sic:ic~ :ff ~7G14 
390, PO 00 4 Jifr~, Jt: q:i 3f~5G1!:f: 390 PT Ll¾ff ~j ~{*"Er, =tl>Zl'r~i! ®5G1!:f:s{J~]. ~ o 
[0032J iJ¥f1JC~J=ffi[!l 3, '3:±i)J5G1'1 ~$Ju-BJ:£;!:,& 300 LR±ffi'rE:gJ'J~Egf,Vl~sJ,ffl'rE:gfifrwR{J 
r,§J Ft!J±~ G :;JJ pg tfl1l1!' Ft!J'J)[ Ft! 1!tH'f1:Ef 360 s{J{¼ttf1tJL ftL tt1.uti;, Ft! w~:imttiitt~~ 364 1tM 
:3=t1t~~37r tPt!fttW:m: 350, :3=t:imtt13 I~ 380 rm 1}~~£;t,& 310 _ts{}Jt:1mt,m5EIR pg O t~ § 

L, ff- ~tE:ff JB {~tf15G1!:f: 362 2-J§, ~WHtff-~iY'11tl15tl'fe:.S., Jiff- ~~¥f:imtt13 I~ 380 rmft 
~ ¥~~¥tJx 310, IEITTIT~1~'mr EgJJ~ Eg11E[W s{Jl'fe:JJ o 
[oo33J ~~:,trm §, tEtx':A:.R. ,t s{J:±iJJ5G14~4=5u GJ:lHR 300 q:i, _t;t£~f:W:~ £JJ□ fi~, i!R: 
iEI 7J~A.R. ,t s{J:±i)J 5G{tf:~$Ju-BJ:£tR 300 ~ jl~~*lim !E~:A:B{Jmi- Egft~ft!1£, Mr EgS{J 
~~~a~~~tt~q:i~ffl~,liffirE:g~~*M~~A~m~"t1,rmffi~mi-EgaE:g~$~ 
ffe:::iJ :A:~l?i-R~ o tt]Jit, *R S}jpJ 1:t-1~~,g-ftLlfi:::Jfil~ 3J[,tf11m'r EgJJ><: Eg{l,H?:Ef 164 ( PO 00 1 Jifr~) 
s{J:±iJJ5G14~tJu-BJ:£;t,& 300, 1n~A1t ~tf s{Jff- EgJJ~ Egl$tf1:rJJ~t O rm litE~:%-_t, EB r*~ 
~ N s{J -=±::iJJ 5G 1!:f: ~$Ju-BJ:£+,& 300 _t +H9:~ f!I 1 s{J :!Ir Wff- EgJJ~ Eg 15iUf1 :Ef 164, rfr Ll x~JrtilltrtN 
'.Jr s{JtJJ~rJ ftLlf~** ~ 3rtfl1mi- EgJJ~ Eg {9Hf1lf, Ill .ut/f fHE3. JL,' ~m --B' m s{J ~~ 1tu a 
[oo34J :!h 1700, EB T Jt ~mx11Ll s{J :±r;/J 5G14~$Ju-BJ:¥;t,& 300 :3f~F Ll3'r$ffii-tl:!tJ ti:! {9Hf1:Ef 
* :t!B 1f¾ ff-~ M~ft!& 1£ , IEI J1t PT Ll :iJli-§'c.!J r $ ff-~ hx ~ {jJf1 :Ef l:cj £tR 31 o _t IY'l ~ ft!& i'§ li T ~ IY'l 
11::iJ ffi2I 0 

[0035J tE*~~1fLl"t1, 3J[,tf11Egb!-!1:1t:ffl: 350 '111115~~~~1:i;i:m: 352 1:cj~~~=i1t:ffl: 354, Jt 
q:im~w:m: 352 PT Llffl Ll11\ttixl:cjt-=Jt1~ 321 Eg·riiitts{JPT~·r1 Egft4f;t,& c *~ili), m=w 
:ffl: 3 54 pJ Ll J=§ Ll 7J\ ~ DX l:cj ~ ffl ~ 3 2 3 Eg ·ri ii tt fl{] pJ tia ·ri Eg ft! tR ( * ~ ili ) 0 t~ § z' 17 ti 
~ 321 ~Ft!·riiitt:t:~~r~ffl: 352, ~~~ 323 IJ!iJ~Ft!·riiitt±~=r~ffl: 354a rm Ji, t3to1i 
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H 321 pJ Lll:cjm~w:m: 352 [A]~' ~fflH 323 IJ!JJpJ Lll:cjm=w:m: 354 [A]~ 0 

[ 00 36 J 7Jc_t Ji]r )£ , ,~ ;] .tit tt Z:: ~@ 1~ ~Q m , 13 ti~ 3 21 ~ ~ 11i5 ~ 3 2 3 71' ~ -1' [A] ~f ~ , ill ffJt 
R:-W., :m~w:m: 352 l:cj:m=W:!:! 354 t!I.?t ~,T-[A]~j~ 0 Ll Ti~~13JLl-W.~tEJlt1rfttfi'm T' Pr:11PJ" 
~m~w:m: 352 _Ejm=w:m: 354 t)Jl:cj5I~ 380 Et!·riatto 
[0037] ~ 5A :1/;pjs:~ □Ji~~trnf13JU9"1~ 3 B'J±~JJJG14~$37Ll-BJ:~t.&1B- I-I' ~B'JtfLlTiiJ/J~~~o 
it~Jf?, oo 5A, :a.ut~mH1Uq:i, 131 ~ 380 R:rnm ~ ti!~ 382 l:cjm=~ ti!~ 384 JiJ-ri'~~. Jt:q:i 
m~.~~g 3841ll:rm~~~g 382 _tJi, Jim~~ffl: 352 R::ll!:ct~~ 352a ~·riaHt~m 
~~Et!~ 382, %=Wm: 354 IJ!JJR::ll!:ct ~~ 354a Et!·riatt~%= ~ Et!~ 384a 
[oo3sJ 00 5B A:zls:~8.Ji:jj~~W!:137Ll9"100 3 B'J:±iJJ5G14~4=5LlGJ:lHR1B- I-I' ~B'JtfLlTia~~ 
oo O i'g ~ Jf?, oo 5B, tl:Jlt ~ W!: 1fLl q:i , 131 ~ 380 A J¥i. ~ ~j~ , li+t= JE [A] a1--½ * ~ -T- [A]~ s,g m ~w 
:I:! 352 l:cjm=W:!:! 354 Et!·r'la~o Wffil*-W., 131H 380 PTLl1lirm~w:m: 352 l:cjm=W:!:! 
3 54 _l_:. 7J B'J Mf Jzf , JiJt: PT ~, ]tr~ffi :ffit r 1±1 m = W :I:! 3 54 Jilr fil 1$ tl:I B'J ~ ~ 3 54a _l_:., # :ll!:ct 1lI r 
m~w:m: 352 1=;m=w:m: 354 rsJ s,g:fl- Et!~ 321 q:i s'11ifniif TT w 329 w 1=;m~w:m: 352 JiJ-rM 
1$ tl:I B'J ~~ 352a Et!·riatt o ¥13JLl*-W., '5 I~ 380 PT LlR:~~~ ~Et!~, liJt:PT LlR:J::cj ±iJJ 
5G14~$37Ll 320 q:i B'J~* Et!tliz 321 C PCT~ 3 Jifr~) tF. fAl~mft~ ftU;¥~T ~3tJE;~ o 11{ ci z, 13 I 
~ 380 s'11-tJJ11:PTLlAi'IElt~~1.-t.1m UTo) ElX:ilElw~1.t1zo uzo) 0 

[0039J iJ[A]s,t~Jf?,00 3 lzOO 5B, *ff-~h.5(~f.!ll'%~1:.r:±Z9J5G14~$37Ll 320 IY'1131i~ 321 
r., mi-Et!mPT~FRm~w:m: 3521tim~131H 380, #:il!:ct131H 380 W5-J"-~~m=w:m: 354, it!: 
rtof~~1li5~ 323 ~13:J:i~ 321 J:l.~:t§fAl Et!1ll:u fAlfftih, *DEt!JJ,£Et!J:Yl~~1:.+:±iJJ:1t14~ 
Ju 320 B'1~1li5~ 323 _t, ffiJ Et!frlfr:iJt£ rn:m=W:!:! 354 1{~~131 ~ 380, #:il!:ct13 I~ 380 W 7t 
~~m~w:m: 352,:itrW1!t,:J:i~ 321 1:cj~11i5~ 323 J:l.~,l'l=lfAlEt!1lio J,mJlt~*, PTLl~~x~~ 
1t~J,t FflJJ)[ Ft!xt:±~JJ JG1!:f:ll$3JLl-f#:~tR 300 JiJrm~B'J ,rrm' :itrITTJ Jis:fu1:¼Hf1 ±~JJ JG1!:f:ll$3JLl-f#:~tR 
300 B'J § B'J o 
[0040] m1i11:52:IY'1R:, 3£tR 310 J:iYJ:&t].3=:i)J5G1!:f:~$37Ll 320 IY'114f:JLl:ctr~~' ITT] *{f )E 

1iJ$ B'J 2i> i'sJ JlIB:a 00 3 B'J SI~ 380 S1, :zls: ~ RJ.l 1JJ µJ Ll Jt:1mJJ1t*{1t-T- fAl tW5E rx: pq B'J >'r $ Et!ft:&W 
1M: 3501NJl:tEt!·riatt, LlTi~~13JLJi3l8Jizo 
[0041] 00 6 JE:zls:~ ~m • ~W!:13JLl B'1:±iJJ5G14~$3fLl-BJ:£tfe.~~ 00 o AT 8 lm.:zls:~W!:13JLl B'Jt~ 
uE, tE ~ 6 q:i ~-- llllt T $ 5-J"- 5G 14 B'J ~ ftlj, # i:tr l!: ,8 JJ,£ fr -1' fAl tm 5E lR pq H ft4HN Jlt z i'8J B'J a~ 7J 
A:u il~~OO 6, :±iJJ5t141437Ll-f#:¥tfe. 600 :a:&JW5E~P'1iEB:t§~,B,~ 610, Ji:&t].:±iJJ5G 
14~.tJLl 320 B'11t%~tJiT~:t§OO 3 6'113:J:i~ 3211=;~~~ 323 z!Jr, tE.~ti5$~~J=§@c~ 

620, ITTJ :&tM5EIR V,J B'J }~, ~ 610 ep R: l:cj:iJs: @~)=§ re~ 620 Et!·riatt, J=§ Lli~5'Htl1!1Jr~1f¾ B'J 1t 
~1f$ii~¥:iJs:®~J=l=HIB~ 620 o 1±1 ~ 6 nJl~~1~~r:1, ,B,~ 610 MlfiittF.+iJJ 5t14~$37Ll 320 s,gJ.'rJ 
IE' * Jil:cj !Jr$ tl!ft!W:I:! 350 tl!·riiftt O J!t~JJiJ B'J R:, Jt~mx11Ll B'13'r$ tl!ft!W:I:! 350 R: tl!·ri 
a~r r33tm5EIR IY'.J ,B,~ 620 2.i'sJ' IE!Jlt:=1§ff- ~)J)( ~f.!ll'%~1:.r±Z9J5G14~$37Ll-8J:£tR 600 IY'.J 
~tW5E lR pq B'J ±Z9J 5G14~$3'1J 320 S1, D Et!~ J.A~ffiJlIB~ 620 ~-B,~ 610 TTIT 1{ ~ ~!Jr$ Et!ft:& 
j:1;1:/:! 350' * Jt!:~ & Jll:ct!J[,$ Et!M!ilr:I:! 350 rfo~~~JtftB}W5EIR O :iJs:ff~*, 1!: PJ Llff~i~~ 
1~#7:t'~filJ EgJJ,£ Et!xt:±iJJ5G14~+37Ll-BJ:£tfe. 600 JiJ-rmfJx: B'Jlrftm' :itrITTJ Jis:JU1*tf1 :±i)J 5G14~+37Ll 
-BJ: £tfe. 6 o o R'J f=I R'J o 
[0042] ~~~ttikB'J~, l±l~ 00 6 flZ.i~1ll:rfW5E~ A J::cjfW5E~ C q:i B'J,B,~ 610 :il!:d>7r$ Ft! 
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ft4tt~ :I:! 3 5 o rfff 1Bl J1t Et! 'f'lj:i ~ , 1B Jl!A ~ J1t tz: z::; ~ A. i~ ~Q m , '=1'i 1~t~ ~JF r. iE PT ~.Mtr 1t= 1m iW 5E lR B 

~ D B-J,B,~ 610 ~3tJ:i1ttE~,m, tEJit#~f1=4t~iJ~!.HEo 
[0043J ~_tJiJrJ£, *IR~ B-J:±i.JJ5G1tf:~+JiJ-BJ:£t&~d>A1fTJiJ1Jt,8 : 
coo44J ~, */R ~ ~4t :±z:JJ 5G1'1~$JU-BJ:1H&J: 1-tr.-=r ~ IA] tll-[5EIR pg R-J :±z:JJ 5G1'1~$JU Et!tta 
tt, ~ :A:~it~1Jr:il1!Jf Ft! B-J~~ftiH~ ~ EdCT IE o ~ff~*, ':13 l1ilf FflJJ)[ Ft!:f!ll~1R1-:S1, l1ilf Ft!~t&:JE 
?t:rt!I;5tWc, mrfff 11D tt! B-J{iB[:l:,f l'ftjJ A~i~;IH,(' mrfff ~JU15iHf1~ :±z;/J5G1tf:~$Jlj EI-J~,c~ 0 rfff JL 
!Jr$ ~ft!& w ±! fr £j pJ tJHi ~ft!& tR *id(J ffilj fi + ill pJ ~ r:ll:'Jt: it ~)J)( ~ 11B[:f:,f 0 

[0045] =,*/R RR EI-J ±iJJ 5G14~$3'1J-Bf¥t.JxµJ LltE~ffirJ1'i=:!7r$iffe E{!JJ£ Et!15iH?lf B-Jtim T' 
1JJ~t ... ~,ff flf,ff B-Jm'r Et!JJJUt! !Wt? B-J r)J~f o ~ Jl:t, *IR ~Jll:g:ffl r Ll COG tz:#* ;J;rJ1'i=: :±i)J 5G14~if 
JU:~t&B-JfhiJfi rep o 
[oo46J ~.,*R ~ B-J ~ih 5G14~$JIJ-Bf¥t&J:s-J5 I t~PT LltE~1f B-JffiiJfi rep mn\G, li~ih5G 
1tt15$JU-f#:¥t&_l__:.-tff ~in mHt !7r$l1it Et!it Et! 1¼Jf1 lf ~P PT ~lf l1it Et!it Et! 11HP rJJ ~t O ~ .ut, * /R □Ji 
~:±iJJ5G#~~A¥~A#~M~~~nlG*o 
[0041J £~4~1R ~ B Ll~1:~t~JJfil1fH~~izr:i _t, ~Jl:ft~~ffl Ll ~R5E4~1R ~, 1I:1PJtA~ JltH 
z::; ~ , tF. ~ n£ ~ * 1R ~ B-J ffi t$ lr:! ffi IE pg , =-'i nJ 11=: ® i"F J! i)J £5 ilil t1fi , Ill .tlt* 1R ~ B-J 1~ 1? ffi IE =-'i 
fJ[;tX~Ll ~ *ffr 3'r- 5E ~ TI 11£ o 
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Abstract of CN 103000625 

An integrated circuit structure includes first and second 

integrated circuit devices disposed on an interposer. Each 

integrated circuit device has electrostatic discharge (ESD) 

protection circuitry therein connected to an internal ESD bus. 

The first and second integrated circuit devices communicate 

with one another through the interposer. The interposer 

includes an ESD bus electrically connected to the ESD busses of 

the first and second integrated circuit devices for providing 

cross-device ESD protection for the integrated circuit devices. 
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1. -tiftfflJJ¼ ~IEimt1g, 'E1ti!f : 
ffi-fflJJ¼~~ff#~ffi=fflJJ¼~~ff#,w~tE~*m~.~~fflJJ¼~~ff#~~A 

~ ~pgi'ffl ESD ,8-?~lt§a*l¥Jm'r~JJJ:~ (ESD) f*tf1 ~IEi, m~~*m'E1ti5~,P}T~ffi-fflJJ¼~ 
IEiff14lPJ=i)T~ffi=fflJJ¼~fi!iff14BI.JJ=i)T~ ESD ,8,~ ~a*BI.J ESD ,8,~, ffirfPJ?JT~~nx; ~IE* 
ff14~1AY:Xff14 ESD f*tf1 o 

2. t~ffl:fY.5ftJ~* 1 Jifi~BI.JfflJJ¼ ~IEi, Jt ~, J=ifi~ffi-fflnx; ~IEiff14lPm~ffi=fflnx; ~ 
~u#mctm~~*m~~rm~~*m1¥J~001¥Jffl@*~a*ffffla*,*Hm~~* 
m1¥JE~~~~~rm~~*m1¥J~001¥Jffl@*~a*ff~a*o 

3. t~ffl:fxttJ~* 1 Jifi~l'IJ.Jfflnx;~~. ;it~, Jifi~~*m'E1:ri!f~~liam, * HJifi~~1,­
m1¥JPfi~ Eso ,8,t::!UiJJ¼tEm~~~liamP>J a{]~~~~m pg 0 

4. *ffl*xttJ~* 3 Pfi~l¥1fflJJ¼ ~IEimtJ;J, *~, J=ifi~ ~* m l'IJ.Jm~ Eso ,8,~ L:J ~iJtmt1;J 
~~~tEm~ffi-fflJJ¼~~ff#~m~ffi=fflJJ¼~~ff#T00° 

5. t~ffl:txttJ~* 4 m~l'II.JfflJJ¼ ~IEimt1;J, * HJt~, Jifi~ffi-fflJJ¼ ~IEiff14lPm~ffi 
=fflJJ¼~IEiff141'11.J ESD ,8,~H*~m~~1,-ml'IJ.J ESD ,8,~ ~a*, rmtEJtfs]y_~~a*1£1PJ 
~~ff14o 

6. t~ffl:txttJ~* 4 m~l'IJ.JmJJ¼ ~IEitet1;J, Jt~, m~ffi-fflJJ¼ ~IEilom~ffi=fflJJ¼ ~ 
~~d>'E1ti5 :ffi- ESD 1*tf1 ~IEiloffi= ESD 1*tf1 ~IEi, m~ffi- ESD f*tf1 ~~lP?fr~ffi= 
ESD f*tP ~IEi5t11tJ ~a*tEJifi~ffi-fflnx; ~fi!iff141'11.J ESD ,8,txlPJ=i)T~ffi=fflJJ¼ ~Riff141't{] 

□ 1/-l': I=:::: Fir:;.-:+ rh AF=! f-if-r □ 1/-l': ' 'ol ESD ,~,~x.~JmxeTJI ;z;'J:J'J ESD ,~,~x.zlsJo 

7. t~ffl:fY.ttJ~* 3 Jifi~BI.JfflJJ¼~fi!*mt1;J,Jt~,Ji)T~~1,-ml'IJ.JJ=ifi~ ESD ,8,~i:Q.:j:5: 
ffi-:£F%mtJ;J, w~tEJifi~ffi-fflnx;~IEiff14TOO ; L:JR. 
m=:£FMmt1g,w~tEm~m=fflJJ¼~~u#TOO,#H~m~~*m~1¥Jm~m-

lf % te t1g t§ 3£ * 0 

8. t~ffl:txttJ~* 7 m~l'II.JfflJJ¼~IEimt1;J, *~, Jifi~ffi-fflJJ¼ ~fi!iff141'11.J ESD ,8,~lPm 
~ffi=fflJJ¼~~u#1¥JE~~~*mn*~m~ffi-:£F%mt1g~m~ffi=:£F%mt1g~3£ 
*, rmtEJtfs]y)t~3£*1£fPJlffJlff14° 

9. t~ ffl :fJZ.5fiJ ~ * 7 Jifi~ 1'11.J ffl JJ¼ ~ IEi, Jt ~ , Jifi~ffi-fflJJ¼ ~ fi!i ;f P Jifi~ffi = fflnx; ~IE*~ 
d;-i:Q,:j:5ffi- ESD f*tf1 ~fi!iloffi= ESD f*tft ~IE!, m~ffi- ESD 1*tf1 ~Rilom~ffi= ESD f* 
~~~*M~a*tEm~ffi-fflM~~u#~m~ffi-:£FMmt1gzOOL:JR.m~ffi=fflM 
~fi!iff14 ;f P m~ffi =lf % M f1;J Z fsJ o 

10. t~ffl:fY.tf~* 1 Jifi~BI.JfflJJ¼ ~fi!!Mfg, ~d>'E1ti!f :ffi- ESD f*tf1 E:!!IEiloffi= ESD 1* 
t? ~Ri, m~ffi- ESD f*tft E:l!IE!lPm~ffi= ESD f*tf1 E:!!IEi5t11tJ ~a*tEm~ffi-~JJ¼ ~IE! 
B#l¥1*~~~~~m~ffi=fflJJ¼E=l!~ff#l¥1*E=l!~~~~m~~*ml¥1m~E~~~ 
zfsJo 

11. *ffl:txttJ~* 10 JiJT~l't{]fflJJ¼ ~IEimtJ;J, ;it~, Jifi~ffi- ESD 1*tf1 ~fi!i,fop)T~ffi= 
E~~~~~;tMi:Q.ffltEm~ffi-fflJJ¼E:l!~ff#~m~ffi=fflJJ¼~~u#P>J,#H~a* 
tE~~fflJJ¼~~ff#l¥Jm~*~~~~~E~~~ZOOa 

12. t~ffltx.ttJ~* 10 m~1¥JfflJJ¼E:l!IEimtJ;J, *~, m~ffi- ESD f*tft ~RilP?fr~ffi= 
ESD f*tf1 E:!!IEi % Mfr?fi~ ~ * m ~ o 
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13. *W:tJZ.lLl~* 10 JiJrJ<ta~fflm ~IE!~:rtJ, Jti=p, JifrJ<tffi- ESD f5F:t? ~IE!l0JifrJ<tffi= 
ESD f5F:t? ~IE! :i:>J {r1t155tXt§ ~ B"J = f1Hef xt o 

14. -lrrfflnx: ~IE!~:rtJ, {rL:J:15 : 
i=p*m,'E1ffl~-li~m~mJ<t~-li~m~oo~tt~m;~& 
m-fflm~~Z#~ffi=fflm~~Z#,~~~mJ<ti=p*mL,&~fflm~~ff#A 

lfZ# LIDt~JJ~~ (ESD) f5F:t?~~, &'i'"fflJJX:~IE!Z#~mJ<tZ# L ESD f5F:t?~IE!~{r1=r! 
ffi r ~imfUtt:l:iM5F:t?B"J ESD ~~ffifir ~IE!~&~A / ~ ili (I/0) ft% ESD f5F:t? ~IE! ; ~& 

ffi-PfJBp~ ~ ESD f5F:t? ~lf!l0ffi=P*JBP~ ~ ESD f5F:t? ~IE!, Jt11!Jffi rp~ ~l:cjJifrJ<tffi­
fflm~~Z#~mJ<tffi=fflm~~Z#ffl~~~~~tt~~OO ~~F; ~& 

Jt i=p, 71 T fi'iJ JifrJ<tfflm ~IE!Z #~fj¾jtx_ffft}: ESD f5F:t?, JifrJ<t i=p * e{iL=r!l:cj ?JrJ<tffi­
P*JBP~ ~ ESD f5F:t?~IE!l0MJ<tffi=P*JBP~~ ESD f5F:t?~~~~tt~ ESD ,8,~o 

15. it~ W :tJZ.lLl ~ :1t 14 ffl J<t B"J ffl JJX: ~IE!, A l=f , JifrJ<tffi-ffl JJX: ~ it! Z h l0 Jiff J<t ffi = fflm 
~~Z#?tmmMm1tl=f*e~mJ<ti=p*m~m1t~-li~m~-~l:cjffi-tt~~ttff 
~m=tt~~ttff~tt,#HmJ<ti=p*m~mJ<tE~~~~mJ<t~-K~m~-~l:cji=p* 
mttti!!~ttff ~~tt 0 

16. t~W:tJZ.lLl~* 15 JifrJ<tB"J*m~~~ttJ, Jti=p, mJ<tffi-tt:l:i!!~t~ffl0m~ffi=tt 
~~ttffJtml:cjmJ<tffi-*m~~z#~m1tffi=fflm~~z#~m1tE~~•m~~ 
IE!~& I/0 ft% ESD f5F:t? ~IE!t§~tt o 

17. t~W:tJZ.lLl~* 16 Jifr~~fflnx:~~~;ti;J,Jti=p,}3/T;l;ti=p*mst ESD ,8,~'E1ti5 ;i\/Tffl 
1tffi-fflm~~Z#~m1tffi=fflm~~z#rffi~~-~~,m~ffi-fflm~~z#~ 
mJ<tffi=fflm~~Z#%m~~-~mJ<t~-li~e~o 

18. *W:tJZ.%Ll~:1t 17 JifrJ<t~fflnx: ~IE!~ttJ, Jti=p, JifrJ<tffi-P*JBP~ ~ ESD f5F:t? ~IE!l0Jifr 
~m=~JB~~E~~~~~%m~m1ti=p*mi=p,#H?tm~~tt~m1tm-tt~~tt 
ff~mJ<tffi=tt~~ttffl:cjmJ<ti=p*m~E~~~~OOo 

19. *W:tJZ.lLl~* 16 JifrJ<tB"J*m ~IE!~ttJ, Jti=p, JifrJ<tJgfffi~-li~e ~ B"J ESD ,8,~'E1 
:tt =ffi-!f%~ttJ dirrJiJrJ<tffi-fflm ~IE!Z#rffi ; ~&ffi=If%~ttJ dirrJiJr~ffi=ffl 
m~~Z#rffi#Hl:cjm~ffi-!f%~~ffl~tto 

20. t~W:tJZ.lLl~* 19 JifrJ<ta~fflm ~IE!~:rtJ, Jti=p, mJ<tffi-P*JBP~~ ESD f5F:t? ~~lOJifr 
1tm=~JB~~E~~~~~%m~mJ<ti=p*mi=p#H?tm~~tt~m1tm-tt~~tt 
ff~mJ<tffi=tt~~ttffl:cjmJ<ti=p*m~E~~~~OOo 

21. -lrrfflm ~IE!Mfft}, {rL=rt : 
ffi-fflm~~ff#~ffi=fflm~~ff#,~~~lf-i=p*mL,7JT~~5tXZ# 

E~~~.m1tlf•i=p*m{r1ffll:cjmJ<tffi-fflnx:~~B#~m1tm=fflm~~B#~~tt 
~E~~~,m1tlf•i=p*m'E1ffl%nx:~&~fflm~~ff#i=p~m1t&~fflnx:~~B#~ 
ESD f5F:t? ~~, Jifr~&~fflm ~IE!ffft}:~l:cj JifrJ<tlf• i=p * m B"J ESD ,8,~ ~~tt 0 
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t~*~Yit~ 
[ooon ;zjs:tzsJH±v&!'fJ1i'dtfflG~IE1HtttJ!'fJ Esn f:!ijHf1n~, * Ji~JJ_ft:1:1!!.i±v&!'fJ¾ 2. 5D/3D 

*M~IE!&tiHtJ!'fJ ESD {5iH?n~o 

.::ll::...52..-i,±--,l,!­
F=:I ;r-.,X./1'-

[0002] *M~Ji!!& ( "IC") l&*n\GiLliCf$~-=ffff=t:q:io IC M~l'tttt*1i1iPTIJJi$~ IC 
¥H:l:iE~JJOtEJifril'Hl"J ~ tl ( "3D") M~14 q:i, h'Um-=¥f ~" T fP J;jl1J ~fi!!&tP. ( "PCB") _t E1"11J( f 
ffilRa ~~i-~~$~1'fZ-'=5 PCB t§~*, 1~ft~ 2. 5D M~14!'fJPT ~!'fJM~tt:*PT l;J, 1iffl 
q:tft~,~q:tft~pJL;},~~~~~~(~~,li)%ffl(;oq:tft~¾-#~~l&J=§*~li~~ 
~~l&ffl~~~~ICZJ=,!'fJ*~ffi/~-ffi!'fJq=i~~otEq=ift~_t~reTPTL;J,~r~~ 
ii:*~~~~tt:*!'fJ$~ICZ#oftq:tft~q:tmct~~00~~$~IC~~Ef1~*~~0 
tEf3l4- B"J 2. 5D / 3 D @}=§ q:i B"J ESD {5f:t? {JJ ~ ~~ r ¥9:: ~ {f {PJ Z J=, xt Z J=, ESD JJ~ ~Ji!!& H:l'tt pg W Z 
J=, ESD {5f:t? o 

~PJ:1 PF~ 
[0003] t~ffi;zjs:Jt~ s"J-'i"nffi, ~{A T-frp*Jt\Z ~IE!&~:rtJ, 'ELtli :ffi-*n\G ~IE!&ff14:tPffi 
=*M ~fi!!&ff14, i&:'i=tE q:i ft ~_t, ~~*M ~IE!&ff{tf:q=i tfµJJ_~ l:cj pg W ESD ,8,~t§~*B"J 
~~~~m~)~~~Ji!!&,m~q:i*~'ELffll:cjm~ffi-*M~Ji!!&ff#~m~m=*nlG~Ji!!& 
ff14B"JJifr~ ESD ,8,~ ~~*Ett ESD ,8,~, J=§ r IPJm~*M~Ji!!&ff14~1A5t3Z.ff14 ESD {5f:t? o 
[ooo4J tEi~*M ~R!&q:i, Jifr~ffi-*M ~fi!!&ff14:tPJifr~ffi=*M ~Ji!!&ff14mctJifi~ q:i ft 
~l:cj1:frr m~q=i 1t~ B"Jfl£00 !'fJt§@*:l:iE~*fft§~*' :3t Ji}i)T~q:tft ~B"J ESD ,8,~l:cj{:frr 
m~q=ift~Er-Jfl£ffi!'fJffl@*~~*ff~~*o 
[0005] tEi~*n\G ~IE!£q:i, ?fi~q=i1t ~'ELtlilit~li~~, :ff Jim~q:i1t~EttJifi~ ESD ,8,~ 
%fflGtEm~iit~li~~pg!'fJiit~~~~pgo 
[0006] tEi~*fflG~IE!&q=i, ?fi~q=ift~B"Jm~ ESD ,8,~ l;J, ~~~ttJ1~~:'i=tE?fr~ffi-*nlG 
~Ji!!&ff#~m~ffi=*fflG~Ji!!&ff#rffi 0 
[0001] tEi~*nx; ~IE!& q:i, m~ffi-*M ~IE!&ff14:tPJifr~ffi=*IVG ~IE!&ff14Bt ESD .8,~H 
*-'=5Jifr~q:tft~Er-J ESD ,8,tt~~*' rmtEJtfsJ¥9::~~*{3:{PJ~-ff{tf:o 
[0008] tEi~*n\G ~Ji!!&q:i, m~ffi-*n\G ~fi!!&:tPJ3/r~ffi=*n\G ~IE!& ~Y''ELtli :ffi- ESD {5f: 

t? ~fi!!&:tPffi= ESD {5f:t? ~Ji!!&, m~ffi- ESD {5f:t? ~fi!!&:tPJifr~ffi= ESD {5f:t? ~IE!£7t11!J ~~* 
tEJifr~ffi-*n\G ~IE!&ff14B"J ESD ,8,~:tP?fr~ffi=*M ~Ji!!&ff141'tt ESD ,8,~-'=5 ?fr~ q=i ft ~B"J 

o k-1': ' 'ol ESD ,~,;o_x,ZISJ 0 

[ooogJ tEi~*M ~IE!&q:i, ?fr~ q=tft ~ ITT?fr~ ESD .8,~'ELtli :ffi-;Ef %~:rtJ, i&:'i=tEm~ffi 
-*M ~fi!!&fff4rffi ; l;J,&ffi=PFm~ttJ, ilz:'i=tEJifr~ffi=*M ~IE!&ff14rffi, * li-'=5 m~ 
q:tft~q:t!'fJm~ffi-;£f%~~ffl~*o 
[001 oJ tEi~*M ~R!&q:i, Jifr~ffi-*M ~R!&ff14B"J ESD ,8,~:tPJifr~ffi=*M ~fi!!&ff{tf:B"J 
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E~~~*m~*~m:t£ffi-*%M~~m:t£ffi=*%M~~~*,®fr;ttOO~ff~*ff 
16Jff~ff14o 
[0011] fritfflJvG~lEt~, Jifij£ffi-fflJvG~lEt:;f0}3/Tj£ffi=fflnx;~~~Y''P1ti5ffi- ESD f*t? 
~lEi:;fOffi= ESD f*t? ~lEi, Jifij£ffi- ESD f*t? ~1Ei:;fOJ=i)T:i£ffi= ESD f*t? ~1Et*if1J ~~*fr 
m:t£ffi-fflJvG~~tt#~m:t£ffi-*%M~zoo~&m:t£ffi=fflJvG~~tt#~m:t£ffi= 
*%M~zl'sJo 
[0012] fritfflJvG ~!Et~, ~Y''P1ti5 :ffi- ESD f*tft ~~:;fOffi = ESD f*tft ~!Et, Jifij£ffi­
E~ U~ ~~~m:t£ffi= E~ U~ ~~*m ~~*frm:t£ffi-fflfflG ~~ff#ITT* ~~~B 
~m:t£ffi=fflnx;~~ff#ITT*~~~B~m:t£~*mITTm:i£E~~~ZOOo 
[0013] fritfflJvG~lEt~,Jifij£ffi- ESD f*t?~lEt:;fOJ=i)Tj£ffi= ESD f*t?~lEi*if'}E1ti5frJ=ifi 
:t£ffi-fflJvG~~n#~m:t£m=•JvG~~n#~,#H~~*fr~~*P>G~~tt#ITTm:t£ 
ff£~~~ B:f0 ESD ,~~t~zJsJ o 

[0014] fritfflnx;~!Et~,}3/Tj£ffi- ESD f*t?~~;,¥0]5)T:i£ffi= ESD f*t?~~%fflGfrffl:i£~ 

*m~o 
[0015] fritfflnx;~!Et~,Jifij£ffi- ESD f*tft~~;,¥0]5)T:i£ffi= ESD f*tft~~±~'P1ti55tx.:f§ 
~1'11.J=tlHtxt o 
[0016J t!Rffl*1t S}j 1'11.J 5j-1Jffi, tt1~ T-frpfflfflG ~1EtMt1J, 'ELtt : ~ * m, 'PLtt~~li~ 
m~m:t£~~li~mzooITTtt~m;~&ffi-fflJvG~~ZJ=,~ffi=fflJvG~~zJ=,,~~fr 
Jifij£~*m_t, ~~fflfflG~lEtff14Jl-ffZ# _tffi't~JJ,9."~ (ESD) f*t?~lEt, ~~fflJJ>G~lEtZ 
hITTm:i£ZJ=,_tE~U~~~m'P1fflfflr~~~*~U~ITTE~~~ffi~~~~&ffiA/ 
$tut!::\ (I/o) ft% ESD 1:!~Hft~Rt ;~&ffi-11J1U~,.~~~ ESD f*tft~1Ettoffi=11*%~~~ ESD f*tft 
~~'*mmr~~~m:t£ffi-fflnx;~~ZJ=,~m:t£ffi=fflJvG~~ZJ=,ffl*ITT~~ITT*~ 
zrsJl'IJ.Jll*% ; ~&Jt~, 7J T fi'iJJ=ifi:t£fflJvG ~~ZJ=,:rRd~'.itx.tt14 EsD 1*1?, m:t£~1r m'PL:rt 
~ Jifij£ffi-11*%~~ ~ ESD f*t? ~1Et:tOJ=i)T:i£ffi=ll*F~~ ~ ESD 1*t? ~!Et ~~*ITT ESD ,8,~ o 

[0011] fritfflJvG~lEt~, Jifij£ffi-fflJvG ~~ZJ=,tOJ=ifi:i£ffi=fflfflG ~1EtZJ=,*JJ1Jim_um:i£ 
~1rmfrm:t£~*mITTm:t£~~li~mz-~~m-*~~*n~m=*~~*n~*' 
#Hm:t£~:1rmITTm:i£E~~~frm:i£~~li~mz-~~~*m*~~*ff~~*o 
[0018] fritfflJvG ~!Et~, Jifij£ffi-*±-fu~*ff:tOJ=i)Tj£ffi=:f~:l:-fu~*ff*JJIJ ~ Jifij£ffi-ffl 
JJ>G~fi!tZJ=,:;¥0m:t£ffi=fflfflG~fi!iZJ=,l'IJ.Jm:t£ ESD ~~ffifir~IEt~R I/0 ft% ESD f*t? ~~ 
;f§~*o 

[0019] fr~fflfflG ~fi!i~, Jifij£ ~ * m ITT ESD ,8,~'P1ti5 :firr Jifij£ffi-fflfflG ~~ZJ=,tOJ=i)T 
:i£ffi=fflnx;~~ZJ=,TffiITT~~~~,m:t£ffi-fflfflG~~ZJ=,~m:t£ffi=fflfflG~~ZJ=,% 
}J½fr5j-~m:t£~~li~m ~ 0 

[0020] fritfflnx; ~fi!t~, }3/Tj£ffi-ll*F~~ ~ ESD f*tft ~fi!t:tOJ=i)T:i£ffi=ll*F~~ ~ ESD f*tft 
~~%JvGfrm:t£~*m~,#H*m~~*frm:t£m-*~~*n~m:t£m=*~~*n 
~Jifi:t£~1rml'IJ.J EsD ,e,~zrsJ 0 

[002n fritfflnx;~fi!t~, m:t£rmoo~~li~m ~ l'IJ.J EsD ,e,~'EL:rt =ffi-*%Mt1J dirrJ=ifi 
j£ffi-fflfflG~~ZJ=,Tffi;~&ffi=*%M~;~rm:t£ffi=fflfflG~~ZJ=,Tffi#H~m 
:t£ffi-*%Mt1Ji-§~*o 
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[0022J fri~*m E:!!IEti=p, Jifi~ffi-ufitu~,.r~ ~ Eso 15iHP E:!!IEtlPJifi~ffi=u*%r~ ~ Eso f*!P 
E=l!~MMfrm~l=f*mi=p#H*~E=l!~*frm~m-*~~*•~m~m=*~~*• 
1=cj}3/r~i=p*ml'l'-J ESD /~,~zrsJo 
[0023] itH@*RSJJ B'-Jx.-1Jffi, :j:£{,tt T-frr*mE:!!~Mt~' 1!i=rt :ffi-*mE:!!IEiff{4:fPffi 
=*ME:!!~ff14, 19::'i=fr~~i=p*m_t, 7'1 T 14z:~5t.Jz.~J=, ESD E:!!tt, m~~~i=p*m1!i=rt 
1=5m~m-*mE=l!~B#~m~m=*mE=l!~•#E:!!~*ITTE~~~.m~~~i=p*m1!i 
ffl%mfr&~*ME:!!~ff#i=pITTJ3/r~&~*ME:!!~ff#ITTE~~~E:!!~,m~&~*ME:!! 
1Eifff4m1=5Jifi~~~i=p*ml'l'-J ESD /~,~E:!!~*o 

~11 ~ i5l HJ:] 

[ 002 4 J m Plt l'l'-1 fJ{1. 00 ~ ti::\ l'l'-J ¾* R SJJ l'l'-1 {Jt~ ~ JJrn {YU ~ & itz ffl * 0 :rf l'l'-1 Jt 1tMt )~L Jt i=p : 
[0025] 00 1 ¾ 2. 5D/3D *P¾ E:!!lEiit~f4ITT~JJrn1JU B'-J~;m 00 ; 
[0026] 00 2 ~ ti::\ B'-J¾ 2. 5D/3D *M E:!!~M~14ITT ESD f*tft7J~B'-J~JJfilVU ; 
[0021J oo 3 ~ti::\ l'l'-l¾frOO 2 1'1"1 2. 5D/3D *mE:!!IEttt~ftt:1'1"1 i=p* mpg l'l'-1 Eso ,8,~l'l'-1-~"~ 
JJfil Wu ; 
[002sJ oo 4 ~ t1::1 ITT ¾fr oo 2 1'1"1 2. 5D/3D *m E:!!IEttt~ftt:1'1"1 i=p *mpg l'l'-1 Eso ,8,~ l'l'-1 :'h-~ 
~JJrn1JU: 
[0029] 00 5 ~ilil'l'-1¾ 2. 5D/3D *ME:!!lEiit~141'1'-J ESD 1*t?7J~B'-J~JJrn1JU; 
[0030J oo 6 ~ t1::1 l'l'-l¾frOO 5 l'l'-1 2. 5D/3D *m E:!!IEttt~141'1"1 i=p *mpg l'l'-1 Eso ,8,~l'l'-1-~~ 
nfil 1JU : 
[0031 J oo 1 ~ t1::1 ITT ¾fr oo 5 1'1"1 2. 5D/3D *m E:!!IEttt~ftt:1'1"1 i=p *mpg l'l'-1 Eso ,8,~ l'l'-1 :'h-~ 
~JJrn1JU: ~& 
[0032] 00 8A- 00 8C ~ ti::\ B'-1¾1~fflfr00 1 B'-1 2. 5D/3D *M E:!!~M~14l=f ITT ESD ~t? ~!Et 
ITT~ JJrn vu o 

~1*~:Mffjj~ 
[oo33J xt-=r ~vu tt ~ * 1¥u l'l'-1 ti~ I@ fr*~ rft oo it!:1i ,~it, Pit oo ~ iA 7'J ¾ ~~"45 oo ti~ l'l'-1 
-$* o Ri~f-'.fff~, fri~15l SJJ i=p l'l'-Jt§xt*¥*ffi, it.ftp, "Tffil'l'-1"," _t 001'1'-J ",," 11( f ITT","¥ 
][ ITT ", "fr . . . _t 00 ", " fr . . . T 00 ", " fr:iJ _t l'l'-1 ", " fr:iJ T l'l'-1 ", " JJf $" :f P " If£$ " ~ & Jt 1Jlt't. VlJ 
C vu _ftp , " 11( f :l:i!! ", " fr:iJ T :l:i!! ", " fr:iJ _t :l:i!! " w ) 1=5 ~m J§ Jifi ti~ l'l'-1 E1X fr i1?:~ ti;¥¥ i=p fJ{1. 00 Jifi ~ ti::\ l'l'-J 
1Jfr:iJffl*o~®ffl~*¥*ffil@fr~~~~ti~,#~~*$#~~~~ITT1Jfr:iJ~~E1X~ 
fF o P~ ~ F :'h ~ SJJ lliE! iJl SJJ , :S IJ!IJ ~@ $1tv & T ~ *, ~ ~ W B'-1 * ffi ( i~ _ftp"~* B'-1 ";;f P" Ji~ B'-1 ") 
$1tv&ITT¾~~J[*~~E1X~*E1Xmtti=pOOM~OO*~~~E1Xffl*ITTM~zOOITT*¥,~& 
rxi~l=iJ1$iJJE1X~l=iJf$Z9JB'-J~*Elx*¥o !h!J~, P~~F:'h~iJlSJJ, :S!l!!J*rE=l!~*WB'-J*ffi Cit 
-tiP, "*~B'-1 ","~*ITT"~&" li~l'l'-1") $1tv &l'l'-Jt~¾tsliH*m1tE1Xmtti=p rsJM~fsJ*m 
ft ITT M ftg z fsJ l'l'-1 *¥ o 
[0034] fr* X i=p 0:rf l'l'-Ji:1!>1:itt l'l'-1 2. 5D/3D *M E:!!Ri (IC) Nittf{,tt T ffl rt£1,tt5t.Jl.~ J=, 
(cross-chip) ESD 1*t?Ett~1* ESD ,8,~o fr~i:&it!:Ettvz*i=p, fr 2. 5D/3D IC B'-J~~ I/0 ffi 
[E pg ~£~:l:i!!N:'i= ESD ,8,~1'£1,tt T l=iJ3B'-J ESD 1*1? o fr~JlrnVU i=p, 7'1 T ~ff~AJ31'1'-J "5t.Jl.~ 
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J=," ESD {~HP, ~{*as ESD ,g,~,Mz~~fLl-'=5&,t-ZJ=, B"J ESD ,e,~:t§:1£*ITTl=f fr m i=p 0 
[0035] 00 1 ¾ 2. 5D/3D ~}Jx~fl!itt~{4 10 EJ"J~1JLJEJ"J~7]'\~t£fJ{'.00o l±!Tim~EJ"J ESD f* 
t? ~ t~ eJE@ffi -=p 2. 5D -i9: it x.@ ffi -=p 3 D -i9: it , ?fi ~ it it~ 14 fr J1t 1Btt$ 7'1 " 2. 5D / 3 D " -i9: it o 
YOOO 1 ?filF,2. 5D/3D ICtt~14 10 'E1tr'i-i9:ilfr!=f:f!'m 20 _tl'l{]ZJ=, 30 B"J-ZJ=,:l'l-1:o * 
ZJt:l'l-1: 30 l'l"JZJ=,1BttJFir:,7'J"ZJ=, #1-1","ZJ=, #1-2" ~&"ZJ=, #1-3"o ZJ=,J'l-1: 30 i=p 
l'l"J&-f-ZJ=,tpJllfJt @L~ITTffi-=f~im. ESD ~til'l"J ESD ,g,~ 320 ~=,~-;fO~IITl6J=, 40, 
50 :fo 60 m * JJ!J W::'i= fr i=p 1t m 20 _t * liA lf Jt § ~ as t§ R 1'1"1 Eso ,g, ~ 42, 52 to 62 0 ~ *~ 
JJIJ1±~1'1"1£, iti=p:ftmAlfJt § ~1'1"1~1* Eso ,g,~ 22, Yoroo~w~:t:-ili.ti~l'l"Jit,e,~ 22 -'=5 
z Jt 30, 40, 50, 60 as Eso ,e, ~:t§ :1£* 0 z J=, 30, 40, 50, 60 1Ez11tli:1£3t liim.tt /J, 1'1"1 ~ ~ 8 J?R: 
10 -'=5i=p:ftm 20 li:1£,*~~8J?R: 10 PJ~1ffeJ$j,J''v&8:I:*"~" µ 8J?R:"o j,JTii Ictt~14 
10-'=5:aJt_t-i9:JiTit ICtt~14ITTfnfrJJ1J~Jj!~<tR ( "PCB") C:~7Flli) t§:1£*,ii~~8J?R:~ 
~ ~lsJ< 62 19:Jifri=pfr m 20 l'l"Jm;OO_to im.~, PCB PT ~AifMJJx:frJtm;OO_tITT~:AB"J~ ~ 
"l51<"o ii IC ZJ=,-'=Ji=p:ftm 20 t§:1£*asv&8J?R: 70 PJ~A~ -'=5iil=ffrm 20 -'=5 PCB :t§:1£t~B"J 
8J?R: 62 ?fi~~ s"JR.-t;fo ~·tieto 
[oo36J Rit:1:_1fij,, W::'if:ai=pfr m_tl'l"JZJtPJ ~~-=p~~W:it~~ ~~W:it:3t liPJ ~ c 1:sz. 
fF j,J ~Wu ) ¾iz$~ZJ=, ,~1*ZJ=, ,~1*~:l'l-1:14,:EN:tm PJ~li n 143'U (FPGA), ~P>GITTJC~ 
~14 (IPD) ~v&!ltllE~o 
[0037] *~YI~B"Jvt*Affrii,~~o, i=p * m 20 '§tr§ T ¥~1*1'1m; ( WUYO' li1'1m; ) , it¥~ 
~ttm;Alf5t~MJJx:frJtttOO~ffOOITT~~OO_tITTtt001i:t£m~ff001i:t£m 0fr-®@ffi 
i=p , 1'1 m; ¾ ~ *:f:fil B"J , * Ji !±! Jlt¾ ~ lf i)J B"J O tt 001i :t£m ;fO ff 001i :1£ m i=p B"J &,t-ifppJ ~ 'E1 ti 
$,t-~~fs]fr~ (IMD) m,~@~~['8]fr~m'E1tr'iim.JLtJzm (via level layer) (VLV2~) 
~lz~~~tlzm (metal line level layer) ( 1YUYO, ML M2 ~) o §f{tt, itl=f11'mfilPT~'E1 
tr'i3f li {~J=§Jtfm:t£*m, i~YO ,PO,OD ~ RDL mo tt001i:t£mi=p ITT~1*PT~im.ttJA¥~1*1'1 
m;l'l"Jtt oo~1$fLl¥~1*1'1 m;asff OOl'l"Jliim.JL ( "TSV") -'=5ff001i:t£m i=p 1'1"1~~~1* ~:1£*0 
t!R11i5A1l=f fr m~~B"J~#:A:tllf T fij,, *1li5 00 2- 00 7 Ai 2. 5D/3D IC ¥~JEB"J ESD f*1P7J~B"J 
~ J1m 1YU i£ 1T iJl ~ o 
[oo3sJ oo 2 7Fl±\ 1'1"1£ 2. 5D/3D Ic tt~14 100 l'l"J~r~1J5:\'.:, ittt~14Alffrx~l=f 11'm pg 
1'1"1~1* ESD ,8,~, itx~i=pfr m-'=5&,t-ZJ=,l'l"J ESD ~1*,e,~:t§:1£*, JArm~1A T 3'c~aS5tx. 
ZJ=, ESD f*tf1~fto ~igfofi7FB"1 2. 5D/3D IC tt~1410O1Y.Aifr33-i'-ZJ=, ( f&'.1JFic77ZJ=, 
#1 ;fPZJ=, #2), {B@itlJEfij4, it-i9:it~;f¥:~ffi-=p Alfr33,t-~_tZJ=, l'l"Jtt~14, i~YO, 00 1 i=p ?fi 
7F l'l"J tt~ 14 o 
[0039] )¥JtJt ESD f*tf11J00rm g, &,t-ZJ=, 140 ifpJllfim.~B"JP>J$ ESD f*tf11J~o &,t-Z 
J=,tpJlif:1£*1± ~ ~~$}L 146 ;fPf~ ~~$ft 144 ZfsJ3f Ji-'=5 I/0 $t□ Af4m ( 1±00 2 ITTm;$fBZ 
fjf-ic7'J"I/O") t§:1£*B"J I/0 ~}tr~ 1500 &,t-ZJ=, 140 iEifP'E1tr'i ::1£*tEfA~$JL:111! 144, 
146 Zl'sJB"Jffi-=p I/0 ESD f*tf1ITT ESD ~~ffi{f[~~ 148 ;fO~- ESD f*tf1tiJ?R: 152( ,Mz;tjf-ii:, 
j,J"Eso1") ~&:t£*:afA~$JLm 144 :foZJ=, Eso ,g,~ 142 zrsJITTffirQ*JB Eso f*tPITT~= 
ESD t~Uk: 1540 @it:fJEfij4, t!R1JiSW:it~*' &,t-ZJ=, 140 ifpPJ~1!1tr§$,t- ESD tiJ?R: 148,152 ;fO 
tiJ?R: 1540 &,t-ZJ=, 1'1"11~ ~~$}Lifpl:cj;f§@B"J*:f:-ili.8J?R:~*~ 113 (VSSl ~ VSS2) t§~*, * 
*:f:-ili.8J?R:~*~Aif:t§@B"J*:f:-ili.5t~~o i=p:ftm 105 ( rOOi£1Tti~) B"J ESD ,e,ti 119 -'=5 
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*±-fuii*ff (VSS) 1§:ii*, i~*±-fuii*ffJl~ £i~M ~ft!ff{'t-1§:ii*lfl*±-fuii*ff VSSL 
VSS2 ::f f'pj lfl*±-fu5fj!!jcff (ground assignment) o :1:-fu ~fil VSSL VSS2 ;flJ VSS pJ ~:iffi.:tt PCB B"J 
l:cj;t§ f'pj B"J*±-fu5f j!!jcff;t§ii*, {El xt-=f PjU~-~~ ~rm~, *:l:fil VSSl, VSS2, VSS fr IC ZJ=,filk__r¾ 
lmJfB"Jo "':1§~,xt-=f::f~mu*F~~~lfl IC ¥mrm ~, VSSL VSS2 to VSS pJ~l:cjj~:JJX~lt!ff 
#!¥Jfflf'p]l¥J*~*j!ljcffii*,*Hfr~ffiocrPT~~~E~2~~0 
[0040] 00 8A- 00 8C ~tl:\ 7 ESD ~~ffiflf~ft! 148 ~&~~to~= ESD fl~ 152,154 B"J 
ffi:tJtl~nfil{Jtl O 00 8A Jl1*:l:-fu~ tl:I 7 'E!t15 RC ~ii'! ( EB ~~_§_ff R to ~~ff C %m) '&t§ff I ~ 
&@1*~ T ITT ~~ffinr~ftt 1480 oo 8B ~tl:I st¾ Esn fl~ 152, * H i~m~'E1:t1!i~xt:l=l~ 
st=~~Dl to D2,~xt=~~ii*fr~~~;f1J:l:-fu~ 146,144:ZJsJ, frAl'sJii*~ I/0~ Bo 
i~ ESD fl~ 152 f&'j!ljclcm~{~~A / ~tl:I (I/0) ft% ESD {~H?~ii'!o ~J§, 00 8C q,~tl:17 
ESD fl~ 154 * _§.i~ Eso fl~ 154 'E!:t1!i~xt5tx..iit~ c 1'fxt1'f) st=~~ 03 to D4, ~xt= 
t&~ii*fr1~~~$1L 144 tlJZJ=,B"J ESD ,g,~ 142 ZfsJo i~fl:§k:~1~7P*%~~~ ESD 1~H?~ 
~# H:iffi.:ttq,:fr-mst ESD ,B,~7i:fflGT ESD 1~Hft~i,§.o 
[0041] @JfLlOO 2, ~~~fJF% 105 *~$mi::pftmo i~$mq,ftm 105 'E!t15 C JA~$JLl 
rm$> 1'fffi~~liiim 101 ,n~m 109 ~&JmffiQ¼iEffi~~liiim 111o 1'fffi~~liiim 
101 &iEOO~~liiim 111 ~PTf:f~'E11'r-$m~~m&ft~m1~$m~~t%~1tffl O ~~8 

~ 113 l&'i&Kfr~ffiliiim 107 ~* HtBtrJFic7'J VDDl ;fl] VDD2 ( ?J\.~1Jffl-=f ZJ=, #1 tlJZJ=, #2 
~ ~~), VSSl to VSS2 ( 5t~!Jffl-=f ZJ=, #1 tlJZJ=, #2 {~ ~~ ( ep, *:1:-fu)), I/0 ( ffl-=fZJ=, 
I/0) ~& VSS( ~ffl-=fZJ=, #LZJ=, #2 ~&i::pftm ESD *:1:-fu) o 7'17 l:cjZJ=, 140 B"J;t§l2_1j!ljc 
B"J ~ 8 ~ 11 7 1§ ii* , q, ft m 10 5 Jl ~ ~ 8 :§k: 115 o ~ fll t'tJ 8 :§k: 115 , 117 ti'~ :im. :tt ~ :tt i::p ft 
m 105 %mB"J~~:iffi.JL 121 ( ~&1£~s{_J~-f-Q¼$'1'-~lrPJITT~~liii1't-) l:cjxt@B"J~~8 
~ 1131§:ii*o :a~-f-~nfilfytli::p, ESD ,B,~ 119 %mfrJPiffi~~liiim 111 pg# H:iffi.:ttJt 
~ § B"J~~jffi_JL 121 £j VSS ~~q~;f§ii*o 3~, ESD ,8,~ 119 {R!=ij~~1*Jfil~$?J\.Jfil 
:aq,ftm pg B"1Jl:1mliiim ( {x 11:7'J~lYLl, 1'fffi~~m,RPL m,oD mQ¼ PO m) q,%Mo ZJ=, 
140 ITT I/O:iffi.:ttfil-=fJgiffi~~liii1't-111 i::ps,g~,t-Q¼$'1"'~~ 123:ii*fr~~,JArmfciti: 
ZJ=, l'sJt§:iffi. {to i::p ft m 105 B"J ESD ,g,~ 119 ffl-=fi¢J ~ifil-=f{£~M"l"" ::f f'pJ B"JZJ=, 5 I JpzfsJ B"J 
5tx..ZJ=,B"J ESD $1't-o 1Ytl1zo, 00 2 i::p}ifi~B"Jm~ft!1£ 165 ~tl:I B"J¾ffl-=fZJ=, #1 B"J VDDl tt 
!ffffiLB"J ESD ${'t- 160 B"JJJY:~~1£o i~JJ>C~ii'!{i: 165 ~frlJrnS:t::itttr :J.A VDDl tti/m / 8:§k:t£ 
,di::p:fr-m 105 B"Jxt@ITT~~:iffi.JL 121 :fLl~ZJ=, #1 ITT~~~$1L 146 ;t£:ttZJ=, #1 B"J ESD ~ 
~ffifil~ft! 148 ;t£nZJ=, #1 ITT1~~~$1L 144 ;t£:ttZJ=, #1 B"J ESD2 m~ 154 ::itl:A# Ht£ 
,dq,ftm 105 B"J ESD ,g,~ 119 :fLl~ZJ=, #2 B"11~~~$1L 144 ;# Hri'iJr:iffi..ctq,ftm 105 pg 
ITTxt@B"J~~:iffi.JLJLl~ZJ=, #2 l't{] vss2 tt!fffflo fr::fii*q,ftm 105 pgs"J ESD ,g,~ 119 B"J'tl 
oc r, ~lJY:5tx..ZJ=, ESD ~1}[B"JPl~ftt1£t~~~,UfilTM-i'-ZJtzfsJ ( {JtlfrlJ, J.A$JL:i1[ 146 JU 
I/01so,Esn m~ 152 * Ht£:tt:Woo~~ 123 iu~~=ZJ=, > stwoo1t%, J.ArmttjcT :WOO 
~ft!~B"J ESD ii'Y:~Jl$o 
[0042] 00 3 ~ tl:l l't{] ¾ i::p ft m 200 ITT~nllifJLl B"J~~tt1'tf1J[ 00 0 00 3 Jl 1*:1:-fu~ tl:I T q, ft mpg 
$6"1 ESD ,B,~ ( {JtlfrlJ, 00 1 i::pITT ESD ,B,~ 22 ~00 2 q,$,g ESD ,B,~ 119) B"J;;fffflu~nfil1¥tlo fr* 
~nfilfytlq,,ESD ,g,~ 210 f&';;ffflcfr~~l't{_J~tJt;;fp"flu (mesh layout) q,,{jt~:1:-fu¾~~~tk;;fff 
fluo fro_tffi;j;~fflOO 1 5¥000 2 mi~~ITTll~f=l':, ZJ=, ( i~fro, ZJ=, 22oa,22ob,22oc to 22od( :iffi. 

8 

Micron Ex. 1002, p. 148 
Micron v. YMTC 
IPR2025-00118



CN 103000625 A 6/8 3l 

:tt~~m~~tl::!)) iElW::'i=frl=f1rm 200 ;;¥0 Eso ,8,~ 210 _t:1J O ZJ=t 220 iu~~M 210 c Wtl 
fro, fUM::stJZ.}~ 212 ElX:1/Ji~l'II.JMJJ!P 214) 1'11.J~*:idffi.:iiJA_tffil'lf.JZJ=, 220 ~;iii=p:frm 111 i=p 
1'11.J~ ~iffi.JL 121 rm~fflGBI.J ( %00 2) o fPJ:t¥-±-fu, 1'AM 210 JU~ ~8* 113 C JtJt¾ vss 8* 
113) 1'11.J~*¾rn~:ttli~m 11Li<1m; 109 tJ.».m;$~~1i~m 101 rm%nx;BI.J~~±m.JL 121 
PJTt4lfflGBI.J ( 1'l{X%00 2) o ~M~ftu~{ftTM~~filZ!zL 1t5'c, itMiJt~ftutl1ftT $~15-

~l'II.J1ir:i=*~*_tffil'lf.JZJ=, lJ.El Tffil'lf.J ~ ~8 * 113 o 131.tltitW:it~F1it :R.¥5, fPJS1itW:itiE 
fr Mpg 00 ti::! T J;:;:rf D !R~ 216, iffi.:ii~J.l:~:rf D !R:!Ejf1=rJ lJ.%fflG!cJZJ=, 220 ( 1Ytl YO, VDD, VSS ;;¥0 
I/0) sf.JJt1m~t~o A{X, EB-=fitMiJt,e,~fa'f1-t T 7'1 ESD ~1lIEBI.Jiffi.:ii~fftm~1£1'11.Jm;1f·ri~ 
*, ?JT lJ. itMiJt,8,~ 210 ft.it T ESD J'j~ ~l't{]ff£ ~13il.Jf&1£-i!st:it o ~frftf:!tjJ c:1~:itt T ESD 'fif:lto 
[0043J 00 4 ~tl::!1'11.J¾i=p:frm 200A sl.JPTm;l'II.J~JJffifJtll'lf.J~~-['11JfHJtOOo 00 4 Jlf*±m~tl::! T 
i=p:frmpgl'II.J ESD ,8,~ ( fytlfro, 00 l !=fBI.J ESD ,8,~ 22 ElX:00 2 i=pl'II.J ESD ,8,~ 119) 1'11.J~)~BI.J~ 
nfil{Jtl o frit~nfil{Jtli=p, ESD ,8,~ 210A iEl~:'i=fr$~i!J~l'II.J:ff 230a,230b,230c,230d l=f, -& 
~~*Bf.J:ffi~!cJt§@EJ{j_tffil'lf.JZJ=, 220a, 2206,220c, 220d t§~i5' o ~J.l:~lf'.)j'JJIJ p~JEtl::! T ~ 
J;:1'11.J ( !cJOO 3 i=pl'II.JW:itt§t~~BI.Ja11~) :rf D!R~ 240a,240b,240c,240d,~®:rf □ !R~iffi. 

:ii~~~t~14 250 t§~*o ~~~*14 250 PT tJ.iEllNc:'i=fflGM, 1'Arm~1ftPT lJ.ft.i"F~ ~iffi.JL 
~ :iiJt fil1$ BI.J:rf D !R:IE-t 252a 3 i=p 1r m 200A i=p BI.Jr6£~¾~ 13~1'11.JElX:~F1it ~ ~ 1'11.J a11~PT lJ.1~ 
J=!Ht~nffi1Ytl,~¾1317'J, ESD ,8,~ 210 frl=ffrmi=pdiffll'II.J~~!R:!E-t£d> ( ep,Jifidiffll'II.J~fs] 
£/J") # Ji MT T £$PT lJ.ft.i"FJt1m~*14 ( ¥1tBI.J:tOJJ( ~1'11.J) ~ :iil'II.J:rf D IR~o fr~~ 
l1ffi1Ytl!=f, tt~±-fufr:ff 230 1'11.Jm _t%nx;ZJ=,fU ESD ,8,~1'1{]~*14, ~®m i=p l'lf.J~J.l:~iitiic7'Jffl 
2350 filPTtJ.ii ESD ,8,~fU~~8* 113 i!J~14%JVG~ffl 235 ElX::ftiJt~*g~ 2500 
[0044] 00 5 ~ tfj 1'11.J ¾ 2. 5D/3D IC it~14 lOOA 1'11.J ~ ~'1""~1ftl o 13~ T i=p fr m 105 ¾~~ 1'11.J 
rm~¾x~l'II.J lJ.jb, IC M~14 100A !cJ 00 2 i=p m~l'II.J [J_E(_t 00:Ji~Bf.J IC M~14t§ [Al,# Ji~ 
11;t1'1{]~~,r1F% fPJt¥-~J=§ -=f*~~1i;tsq $14 o 00 5 l=f PT lJ.lr ti::!, IC it~14 lOOA ~15t£:ii1~ 
r&BI.Jl=f1rm 105A, iti=p:frmiElffl-=ft§~l'II.Jt£:ii1~r&l'lf.JZJ=, 140Ao ZJ=, 140A ~~ttU*JB1* 
t? ESD2 :tJt* 154 ElX ESD ,8,~ 142 ( %00 2) 0 ~rm, t£:ii1~r&Bf.Jl=f 1r m 105A l=f ~m~ !cj ESD 
,8,~ 119A t§~*Et'.J ESD2 tJt* 154Aa ZJ=, 140A l'II.J1f£~il~$}L 144 iBl11Fic7'.JZ}, 140A 1'11.J ESD 
□ 1/±': 

J~.i\ ~__)(, 0 

[0045] 00 2A l=f?'T~BI.J~~jj!%1£ 165A ~tl::!l'lf.J¾JJ~~jj!%1£,itJJ~~fl!%1£ffl-=f5tlNcfUZJ=, #1 
EJ{j VDDl tti/m_tl'I{] ESD $140 ~JJ~~fl!%1£lJ.YOT7J~:itt1T :fA VDDl ttft/mt£:iil=f1rm 105A Bf.J 
t§@EtS~~iffi.JL 121 ;JU~ZJ=, #1 Bf.J~~~$1L 146 ;t£:iiZJ=, #11'11.J ESD ~~ffi{il~~ 148; 
t£:iiZJ=, #1 Bf.JJE3m~zJ=t ESD ,8,~Bf.J1f£~1Jl$JL 144 ::it!:Al=f1rm 105A pg$sl.J~~ ESD2 
tJt* 154A ;t£:iil=f1rm 105A 81 ESD ,8,~ 119A ;t£:ii!cJZJ=, #2 3£*1'11.J~= ESD2 :tJt:tR: 154A; 
# Ji[i'i)Tiffi.:iii=p:frm 105 pg$1'll.Jt§@l'lf.J~~iffi.JLfU~ZJ=, #2 81.J vss2 ttft/mo fr~3£*l=ffr 
m 105 pgsl.J ESD ,8,~ 119A 81.J'tlm.T, M~ZJ=tzfsJl'tSJ'f-ffi~jj!iii:iii&LfU:StJZ.ZJ=,sf.J ESD $ 
14# Ji~-=f~ ESD $14mmfflGBI.J~13iT 0 

[oo46J ~'goo 5 ~tl::!sf.J£U*JBl3~~ Eso2 ~~%Mfr~~sl.Ji=p:frm 105A i=p,fa£@itr_1 
mf, ¥tJEsf.JJt1m ESD 1*:J'f1$14fil PTlJ.%JJx;frit~1Jli=p 1r mi=p, itJt1m ESD 1*1?$14~15, Wtl 
YO,J=§-=f:l:~H!e IC ¥~JE·f1:f:!t81.J ESD ~;iJlffi1ir~fl!%:tO / ElX: I/0 {~% ESD f*t?~fl!%o 
[0047] 00 6 ~ ti::! sf.J¾ i=p * m 300 l'lf.J~nffi1¥tl BI.J~1§tl·r1:{JtHJtOO O !cj 00 3 ~1bl, 00 6 Jl1*±m~tl::! 
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T i=p :fr mpg ~IHI{] ESD ,8, ~ ( fJtl !ZQ, 00 1 l't{] ESD ,8, ~ 22 !lX: 00 5 i=p l't{] ESD ,8, ~ 119A) l'l{] ~ ftu 0 

fr it~ M!H¥tl i=p , ESD ,8, ~ 210 fBl ~ :'i= fr ~ ~ l'l{] WJ tit~ Jiu i=p , i;t :Qg:L'\g ¾ ~ ~ WJ tit~ Jiu O z h 
320a,320b,320c lO 320d( Jll:ctm~t'~~~t±:!) tezW::'i=frl=ffrm 300 _t[J,,& ESD ,8,~ 119A 
_t:1f O EsD2 *I* 350 %JVGfrl=ffrm 105AC moo 5) l'l{]ttn£m 109 i=pJt Jifr~~}!mtm!zcim:ct 
i=p:frm 111 pgtffll'l{]~~JllJLlO / !lX:liii 365 £5 ESD ,8,~ 310 t§iift, Jf Rfr5j~~}/m$!zc 
iffi.:ct ~ ~liiilOiffi.JL 360 fPJ _t](f!Jt§@B/,JZJ=, 320 l'l/,J ESD ,8,~ o ~®ii*14B/,J¥H7fffiP:iJ 
tJ,t±:!fYlfrWJH □ 316 pg O frit~JJffiWtll=f, ZJt 320 ~'mf~Ei EsD ,8,~ 310 H*ii*, rm¾iffi. 
:ct~fll:tt14 ( ep,iffi.:ct ESD211* 350) HH-rii*o f~fflOO 3 B/,J*MII1¥tl,J,AWJ 310 irJ~~8* 
113 ( jtJt ¾ vss 8 * 113) l't{] :14*14 EB~ :ctliiim 111, tt ft£ IJ, &ft£$~~ Kiim 107 % JVG 
l'l/,J~ ~iffi.JL 121 t1JJVG C W?)ZJA!,00 2) o 

[0048] @ZitfJEt,, i=p :frm i=p ITTl'Hi ESD ,8,~~,_JZ,;_m%fi>Gfr-~ITT ~ ~m i=p O rm¾ pJ IJ, 1t 
J=§~IAJB{]~ ~m%JVG ESD ,8,~, J,Arm%PXW1ii*o fr*JJffi1¥tli=p, ep{r,e:¾~ffi~~mmet~J=§ 
r % PX$ it- ITT ftHi ESD ,8, ~ o 
[0049] -tzo_tffif~fflOO 3 m:i£1'l{]jj~N, Wltltl'l{] ESD ,8,~~ftut£1AT$~J=§rlLlmii*141'l{] 
if::;¥rJffr:'i=Jt liEl3.utfrW:it _t~F,m, ~1~, 1AJS1ffet~frWJ pg ffirjc;H □ !Rf-Ej 316, ~:ct~® 
Jf D[Rf-Ejl=iJIJ,%JVG£5ZJ=, 320 l'l{]Jt1-miit~14o i=p:frm 105A pJIJ,'E1,t15~~1J,_tl'l{]fflr'Bt~ 
zJt 320 l'l{] EsD2 *I* 3500 WJtlt,8,tt 310 A EsD nY.-~t£1AT 11£ ~r,1L ~¾IEIA, itWJtlt,8,~ 
imtVJ, T 1st:'±. ESD $14B{] ESD li'i1£B{]tf:& o ~1rretJJ i:&!t T ESD tEeEo 
[0050J 00 7 ~t±:!l'l{]¾i=p:frm 300A l'l/,Jl=iJ:Qg~JJrn1¥tll'l/,J~~'f11J&t~OOo £500 4 ~1bl, 00 7 Jl-1* 

±-tl!~ t±:! T i=p :fr m pg$ ITT ESD ,8, ~ ( 1JU !ZQ, 00 1 B/,J ESD ,8, ~ 22 !lX: 00 5 i=p B/,J ESD ,8, ~ 119A) B/,J 
~ fiiJ o frit*JJffi1¥tll=f, ESD ,8,~ 310 fBl~:'i=fr$~ii*B{]:£f 330a,330b, 330c,330d i=p, 'Bt~ 

ii* l't{] :£ft~ £5 t§@l'l/,J _t ffi l'l/,J Z Jt 3 20a, 3206, 320c, 320d t§ ~ iL ~®:£fit- JJ!J 13~5E t±:! T jc l'l/,J 
H □ [R:l;glt 340a,340b,340c,340d, ~®HD [R:f;gltiffi.:ct~~:14*14 350 t§ii*, it~~:14*14 
350 PT IJ,fEtlNc:'i=nx:WJ, JArmt£1Jt TH □ [Rf-Ej 352, ~ ~iffi.JL:14*~:ctitH D [R:l;glt 352 Es1$ o 3 
i=p :fr m i=p ITT"&t~~P~ITTS11~, PT IJ, 1tffl it~M!IfJtl, ~¾IEI A ESD ,8,~ 310 frl=f :fr mq:i ~ J=§ l'l{] 
~~ [R:l;glt~y ( ep, ?fr~)=§ l't{]~['s]~/J,) * lit£1A T ~$ J=§ rJt:1-miit~14 ( ¥HBI.J IJ,,&7j( 
fB/,J) BI.JH D [Rf-Ejo f~fflOO 6 BI.J~JJrn1¥tl, ZJtirJ ESD 1i*l'l/,Jii*14iffi.:ct¥HITTl07KfB/,J1i 
:1414 360 f1JPX, rm ESD ~*f!J ESD ,8,~ITTii*14iffi.tl¥HEt{]lQJJ(fITT1iii14 365 t2JJVGo J,A 
ESD ,8,~ 310A ~~~8* 113 B{]iit~141=iJIJ,fr:£f%ii*[Rf-Ej 350 B/,JJ¥f 335 !lX::vl 337 i=p% 
PX o 

[0051] ~l'f OO 2, oo 3, oo 6 lo oo 1 Jifr~ t±:1 l'l{] EsD ,8,~ 119, 119A Jl.~ WJt1t~m~:£FJrH1J 
@, {B@ it :f_lfij', ~ ffl W: it 'mr ~ fil l=iJ IJ, ff)=§ Jt fill %tit lO ;tzg@ o iffi.1r; , iffi.:u1Jfuj, {,t ESD ,8, ~ q:i 
I'!{] ESD li'i1£B/,Jtf:&*:bi1Bs'l ESD 'fieto IJ,Jlt~!J!rJ1i::At~~, PT IJ,~rt§@BI.JZJ=, ~ ~8* 70 
loq=i:frm~~8* 62 l'l{]1fr:'i= IJ,& i=p :frml'lJ.JK:14~ 101,111 pgtfflITT~~KiiITT~ fia*W:it 
ESD ,8,~~ftuo J,A_tj£,0yfq:i@~f_lfij,, q=i:fr~pgtfflITT ESD li'i1£1=iJIJ,R'E1,1153c~$14 ( 1¥tl 
-tzo, ~~lo I ElX:~~:ff) !lX:l=iJ 1J, 'E1,115~~$14 C 1¥tl-tzo, =t1£1'f) o 
[0052] @it~iQfrJ, epfffr*Jtq:it~ffl 2. 5D M~141'l{]W:it!lX:lfB15-B{] 2. 5D/3D W:itxt~~ 
~ M!I 1¥tl :itl:1-r T :mi :i£, Jt i=p, • ~ Z J=, lO Z J=, :lit -i:14t~tffe W::ic fr q:i :fr~ _t, {B@~fJEt,, fr.!lt 
m:i£1'l{] ESD {~H?~f1J1JHf!J=§ rw~ZJ=,Jit-i:14lO q=i:fr m BI.Jis 3D W:it, itZJt:lit~14W::icfr 
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cpJt~_t* liitcpft~$5tJ=§rtE:litil:14B"JZ#zl'sJJffl.1t O rmli, ft~AI~~~it ESD 1*tf1 
~tjgffJ=§tEZ#/fA~ I/O El"1Ritcp,i3:£1EJ7v,ESD $14Pielttz~tE/fp]ZJ=,a"J~iJl I* 
:1:-tl!.'31JPZl'sJo itcpft~1v5tx.Z#tRdAT ESD f*tf1, J.Arm~1ATPI3# Ji1tffiB"J ESD f*t?o 
[0053J tE2Js:Jtcp01fB"J 2. 5D/3D *M~Ji!%~tjga{]-~~mf1ftlcp, it*M~if%£e~'E1t!R 
~tEcpJt~_t~ffi-*M~~ff#~ffi=*M~~ff# 0 ~~*M~~ff#tE*cpmA~ 
--'=cjpqtfIT ESD ,B,~3£*B"Jffit~JJ>l~ (ESD) f*tf1~Ji!%o 1vTrPJ*M~iE%ff14~1A5tx.ff14 ESD 
{*tf1,itcp1t~'EL115£5ffi-;¥Pffi=*M~~ff14B"J ESD ,8,~~3£*~ ESD ,8,~o 
[0054] tE 2. 5D/3D *M ~Ji!%£etjg ~*1m~mf1ftl cp, it£e~'E1:r!c:j=i ft~,~ cp ft~ A~~ 

-li3£~~&*00~tt~~,#Jiffi-*M~~Z#~ffi=*M~~Z#•R~fr~cpft 
~_to~~*M~~ff#mA~ZJ=,_tffit~~~(E~)~~~~o~~*M~~~J=,~Z 
J=, _t ESD {~Hf1~~i~'E1t!fflrf*tf1~imfLlt~:1:-tl!B"J ESD ~iJlffi1:fl~Ji!%~&$tuA / $tut±:\ (I/O) 

f~1% ESD f*t?~Ji!!&o 1vT/fp]*:l:-tl!.zi'sJB"JU*FP~~.~ 2. 5D/3D *M~Ji!!&~t2g~'e1t157tJJIJ 
--'=5ffi-*M~~Z#~ffi=*M~~Z#ffl£e~~ffi-~%~~E~~~~~~ffi=~ 
FP~~ ESD f*t?~Ji!!&o 1vT rPJ*M~Ji!!&Z#~1A5tx.ff14 ESD f*t?, itcpft~'ELt~l:cjffi­
u*FP~~ ESD 1*tf1~Ji!!&lPffi=u*FP~~ ESD 1*tf1~Ji!%~3£*B"J ESD ,8,~o 
[0055] tE:!H-'i"'~JJfilfJtlc:j=i, *M~Ji!!&tat2g'E1ti5R~fr~imcpft ~_ta{]ffi-*M ~Ji!!&ff14 
;¥offi=*nx:~~ff14, 1v T 1-½:iE5tx.ZJ=,~ ESD ~)}ff., it~imcpft~'E1t!--'=5ffi-*M~Ji!!& 
ff#~ffi=*M~~ff#~3£*~E~~~o~~imcpft~'E1fflmMtE~~*M~~ff# 
cp ~ £5~im c=j=i 1t ~ B"J ESD ,8, ~ ~3£* B"J ~~*M ~Ji!!&ff 14 B"J ESD f*t? ~Ji!% o 
[ 0056 J .$ ~ B t}.jm_ :ct 7r, wtl ·r1: B"J ~ .JJ'rn 1ftl xt * 'ft S)j it!: 1T T m ~, {B * 'ft S)j * /f fiU p~ T Jlt O t§ 

&~,mm~~~~*@~'ELffl2Js:'ft.SJJ~*~~~~~JJ'rn~ 0 2Js:~~~tt*A~PT~tE/f 
~~2Js:'ft.SJJ~ffim~~~R~~ffim~~#~~~i?I®~~~~JJfil~o 
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Abstract of KR 20020034470 

PURPOSE: An electrostatic discharge {ESD) protection device is 

provided to realize an electrostatic discharge characteristic of 

high performance,. by making each resistance of a drain path 

between ladders connected to a pad have the same value so 

that each unit ladder uniformly discharges charges. 

CONSTITUTION: A plurality of ladders {61,.62,.63,.64,.65,.66,.67,.68) 

are disposed. A pair of adjacent two ladders are connected to 

the first metal layer. The first metal layer {69a) is connected to 

the second metal layer {69b). The second metal layer is 

connected to the third metal layer {69c) connected to a pad{60). 

The metal layer is formed of a single or multi layer structure. 
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q,y~ tl1 tj 7} 1:1R ~ s=:j JI, AJ-71 tl1 l:-7 ¾ 0 l * <5} ~ 2 7R ~ t11 i::: ~ tr ~J-_2.__£ <5}~ A·ll 1 uJl ~ ell O l 0, 611 
~ "6"R <?i ~ <5} JI, AJ- 71 A·ll 1 uJl ~ ell O l 0, ~ All 2 uJl ~ ell O l 0, _£ <?1 ~ <5} JI, AJ- 71 All 2 uJl ~ ell O l 0, ~ :sill 
ri 611 <?1 ~ ~ All 3 ui1 ~ ell 0 1 o:i 611 <?1 ~s=:i S:..~ -=t-"'a <5} ~ 51 g ~ ~ _2.__£ <5} ~ Aa ~.71 BJ-~ _!i!_~ ~7:}. 
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AJ zj 71 1:1J-zj _!i!_~ ~7:}{Electro static discharge protection device} 
-5:_~~ Zl-B-~11~ 

[0001] 

[0002] 

[0003] 

[0004] 

[0005] 

[0006] 

[0007] 

[0008] 

[0009] 

30, 60: 31fl i::: 31 LH 7:l 38 ~ 61 LH 7:l 68: td-'f-1 i:ll ri 

39, 69a,69b, 69c: ~~ ~ 0lo, 

[00101 ~ ~~ ~ AJ zj 71 1:1J-zj _!i!_~ ~;,;}(Electro Static Discharge protection device)o:il ~~ 
~_2_£, ~ <'>l 31fl i::: (PAD)o:il ~ ~s=:J o, 5:1 ~ Zr i:ll tj (ladder) Z1- i::: rll 
~ 7cl£(drain path)~ 7:l6J-g_ /-7£ %~<'>}111 <'>}_E!_.£-3/.7, Ajzj7l 1:1J-zj _!i!_~ ~7:}~ %-6f"'l Zf 
td-'f-1 i:ll tj ~ 01 zj:%11 ~ _2_£ zj <'>} ~ i1 ~ <'>}111 1:1J-zj <'>}CXJ JI.Aj 'o (high performance)~ AJ zj 71 
BJ-zj(ESD) ~ Aj g_ Y-111<'>}~ AJ zj7l BJ-zj _!i!_~ ~7:}o:jl ~~ ~ 01 tj-. 

[0011] ~ ~~ _2_£, AJ zj 71 1:1J-zj _!i!_~ ~7:}~ T~ ~, _s:_ 1 oil x/-l ~ B}-2} ~ol, td-'f-1 i:ll tj (unit 
ladder)~~ 113~ ~~£-=r-Aas=:Jo, 5'.lq. Ajzj7l BJ-zj~£~7:}~ zj-W, ~Aj ~~g_ _x_Al~ 
x 2 oil "'1 ~Y 5:1 ~ 01, AJ zj 71 1:1J-zj _!i!_~ ~7:}~ %<Q-~ o, .:i:::. ~ i:ll tj £ -¥- E-7 1= ~~(trigger) 

s=:j 0, CX1 i:c-l Id 7-11 o:i1 ~ ~ i:ll L7 ~ 0 l E ~ ~ s=:j 0, % -6f <'>} 111 ~ q. 

[0012] -5:_ 3 ~ ¾i:ll AJ zj 71 BJ-zj _!i!_~ ~7:}~ i:ll 01 o}-:£-x£AL fill 1, 2, 3, 4, ... , N-3, N-2, N-1 
~ N i:llL1(31, 32, 33, 34, 35, 36, 37 ~ 38)7} Bfl~s=:jo, 5'.lJI, ZfZf~ td-'f-1 i:llri(31, 32, 
33, 34, 35, 36, 37 ~ 38) ~ till~ rll 01 o, (metal layer; 39)-2} 7fl ~ ~ _2_£ ~ ~s=:j O £ --2.. 
~ i:llri ~ 31Jli:::(3O).2}~ 113~£ ~~s=:jo, 5'.10,, Zr i:llri(31, 32, 33, 34, 35, 36, 37 ~ 38) 
Z1- crll~ 7cl£~ 7:7'fi"J-(a, b, c ~ d) 0l A~£ %~<'>}7:l 'rl-111117-lls=:J°l 5'.lq. ~, fi1l l i:llL1(31) 
54- fill 4 i:llL1(34)Z}~ 7:7c5J- ;i;}0l ~ "a"+ "b" + "c" ~'6 ~A~<'>}11l ~q. 01 7:7c5J-~ x 2~ 

AJ zj 71 BJ-zj _!i!_~ ~7:}~ zj {f-- ~ AJ ~~ o:jl /-7 TZl- "p" o:jl /-7 ~ ~ AJ g_ ;-s}~<'>}CXj 2~} 'fi"J-*zj 
'fJ-(BV) rlllW_(level)o:il ~'fi"J=g_ -'5:-9-. 

[0013] 0154- ~ol, ¾i:ll -=rz-~o:ll"'l~ Ajzj7l 1:1J-zj _!i!_~ ~7:} %<Q-/-l Blt:R~(asymmetry)~~ 7:7c5J-
o:il ~ "i>fl td-'f-1 cfl tj ~ Z}~ 2,;i;} c5J-* zj <?J-(Bvanap) 01 ~ 
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~(variation)7} 31115:l~, :i ¾ 27:} <5J-* :SW011s;t.::_ rli1:i2.l 27:} <5J-* :SWg l-7:} <5J-* zj 
W(Trigger Voltage).!i!_ q 3111 ~ 7-ll i>R 0 1= "8"} ~ t:1l - 0191- ~ 01 ~ 7-ll ~ 0 1= "8"} ~ 51 .::_ 1 -7:} <5J-* :S 
w .!i!_ q 27:} <5J-* zj W 0 l 7s;!- .::_ rli tj 7} ~ AR "8"} 111 S:l ~ q ~ rli tj ~ E c:j ~ Al ?l 71 zj Oil :i rll tj 
7} {r~W y ~~ :S-W-7} -8- 2 111 5:10, :i i:li1:i7} 3Il-J!lS:l7l u:ll~ 0l~ - 0pi111 S:l~ :S~il rllI:i 
7} BJ-zj w y ~ ~ zj "8"}(charge)%1=01 ½O, 7:j zj 71 BJ-zj .!i!_~ ~A}2-l ~ Aa 01 A1 "8"}5:l :111 ~ q. 01 
i'c-1 ~ ~ c:J ~ ~41 rll tj 2-l :S-w- ~ Aa ~~ g xAl ~ x 4 ~ rll tj Z1- A1 <5J-7:}0ll 2-l ~ :S-w- ~ Aa 
~~ g xAl ~ x SOil 4£-1-4 ~ q. 

[OOl 4 ] rc}~AL ~ ~ ~ .::_ ~ C Oil <?:l ~ S:l 0, ~ ~ Zf rli tj Z} C rll ~ ~ .£2.l A1 <5J- g A1.£ % ~ "8"} 111 "8"} 
0 .£,y_l, 7:j zj 71 BJ-zj .!i!_~ ~A}2-l %-6f Al Zf ~41 rli L7 ~ 01 zj_:%11 ~ --2...£ zj "8"} ~ TI"~ "8"}111 BJ-zj "8"} 
9 JI Aa 'o 2-1 7:a :s 71 BJ-:s ~ Aa g ~ 111 "8"} ~ 7:a :s 71 BJ-:s .!i!_~ ~At~ A11--=g- ~oi1 :i ~ ~ 01 ~-cl-. 

[0015] 01 i'c-1 ~ ~~ g lg-Aj "8"}71 41 ~ ~ ~~ 2-l {!Al O:Jl Oil rc} ~ 7:j zj 71 BJ-zj .!i!_~ ~A}~ 9-y2.l rli 
tj 7} BR ~ s=:i JI, AJ- 71 rli tj ¾ 0 l * "8"} ~ 2 7R 2-l rli C ~ ~ ~J---2...£ "8"}9 A"ll 1 till ~ rll O l 0, Oil 2-l i>R 

<?:l ~ "8"} JI, AJ-71 All 1 till~ ell O l 0, ~ All 2 till~ ell O l 0, .£ <?:l ~ ii"} JI, AJ- 71 All 2 till~ ell O l 0, ~ 
~ I:i oi1 <?:l ~ ~ All 3 till ~ rll O 1 o:i oi1 <?:l ~ sq x ~ T Aa "8"} ~ 51 g ~ 7cJ --2.. .£ ~-cl-. 

[OOl 6] /-J-7lOllA1, Zf i:liI:i ~ cell~ ~.£2.l A1<5J- 0 l %~"8"}~, till~ rll 0 l°7 ~Ad~ 
ell 01 o, 4 1?J_ £1 rll 01 o:i TS-.£ c3j Aa ~-cl--

[OOl8] X 6 .::_ ~ ~~ 2-l {! Al O:Jl Oil re}~ 7:j zj 71 BJ-zj .!i!_~ ~A}2-l rli 0 1 °}* x.£.A-1, All 1, 2, 3, 4, ... , 
N-3, N-2, N-1 ~ N rll1:i(61, 62, 63, 64, 65, 66, 67 ~ 68)7} 1:1R~s=lo, ~JI, 01*"8"}~ 
~ ~J-2-1 rllI:iZl- O:Jl ~ ~ 0,, All 1 rll1:i(61)9} All 2 rll-c:1(62), All 3 i:liL1(63) 9} All 4 rll1:i(64), 
All N -3 rli tj ( 6 5) 9} All N -2 rli tj ( 6 6), All N -1 rli tj ( 6 7) -2} All N rli tj ( 6 8) Z} g_ All 1 till ~ rll 

0lo,(69a).£ <?:1~"8-}JI, A1l l till~ rll 0lo,(69a)~ All 2 till~ rll 0lo,(69b)O!l <?:1~"8-}JI, All 2 till 
~ ell O l 0, ( 6 9 b) ~ ~ tj ( 6 0) Oil <?:l ~ ~ All 3 till ~ ell O l °1 ( 6 9c) Oil <?:l ~ s=:i X ~ T Aa ~ q. 

[OOl 9] ~ ~~2-l 7:jzj7l BJ-zj .!i!_~ ~A}~ Zf rlltjZ} crll~ ~.£2.l A1<5J-g till~ rll 0l°7 ~ 01 g 
"8"}9 t:R 7d (symmetry)s:1111 TAJ "8"} 0 .£, ZfZf2-l ~41 rli L7 Oil ~ c:j ~ A1 <5J-2_ All 1 till~ ell 0 1 
0,(69a)2.l A1<5J- "c"-2} All 2 till~ rll 0lo,(69b)2.l A1<5J- "b"-2} All 3 till~ rll 0lo,(69c)2.l A1<5J­
"a"2.l "il- 01~-cl-. ~, ZfZf2-l ~41 i:liL7Z} crll~ ~.£2.l ,7;1-f;-J-2_ A1<5J- "a"+ "b" + 11

C
11 .£ A7 

.£ % ~ "8"} 111 ~ q. 

[0020] Zf rllI:iZl- cell~ ~.£2.l till~ ell 0 lo,~ Ad~ rll 0lo,(single layer) TS-.£ -.3jAj"8°}~41?J_ 
£1 ell 0 10, (multi layer) TS-.£ c3j Aa w y ~ q. 

[00211 ~ ~~ 2-l Ts_ OllA1 ~ 7:j :S 71 BJ-zj .!i!_~ ~A} %-6f 1-l ~ 7d (symmetry)~~ A1 
<5J-Oll 2-l "8"R ~41 rll I:i ~ Zl-2-l 2 -7:} <5J-* :S 'fJ- 0 l ~ ~ 7} -6f :111 s=1 ° .£, 71 ~ ;,;1 1%i 2 -7:} <5J-* :S 'fJ- 0 l 
7s;!-2_ rll1:i2-l 2?:}<5J-* :swg 1?:}<5J-* :S'fJ-(TriggerVoltage).!i!_tj-3111 ~7-llW ~R7} ~g 
~ 1i} 0 }y ~}, <5J-* :S W2-l 7:}01 Oil 2-l ~ ~ 7:j i:li tj 2-l 3I}J!l 7} ~ 0, :S~il i:li L7 7} BJ-zj W y ~ ~ 
:S "8"}%1= 01 ½O, ~ Al 'r1°} 7:j :S 71 BJ-zj .!i!_~ ~A}2.l ~ Aj O l A1 "8-}s=:j Al U ~ q. 

[0022] /-J-~~ l=l}-2} ~ol, ~ ~~ 2_ ~ c Oil <?:l ~S:l o, ~ ~ Zf i:li tj Z} c rll ~ ~ .£2.l A1 <5J- g l-7.£ % 
~"8"}111 "8"} 0 .£,y_1, 7:jzj7l BJ-zj .!i!_~ ~A}2-l %-6fAl Zf ~41 i:liL1 ~ 01 :S~il~--2...£ zj"8"}~ if~"8"} 
111 BJ-:s "8"}9 JI Aa 'o 2-1 ;?:a :s 71 BJ-:s ~ Aa g ~ 111 "8"} JI, ¾ r11 71 ~ oi1 1:11 ~ ~ 2- ~ ~ g 7} Al JI ;?:a :s 
71 BJ-zj .!i!_~ ~A}~ ~ 7-ll W y ~ o, ~ x 7J 01 -6[ 0 } 0 1= "8"} ~ ~ 1:}j A 9 ~ (Input Cap: Rambus 
DRAM = 2.OpF ~ 2.4pF, Sync. DRAM •. 5pF) :;,;a zj 71 BJ-zj .!i!_~ ~A}Oll ~ iJ-"8-}q. 
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The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 5, 8, 13, 15. 16 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 

(pre-AIA), second paragraph, as being indefinite for failing to particularly point out and 

distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AIA 

the applicant regards as the invention. 

In claims 5, 8 and 15 are unclear what is meant by a "saved area". 

In claims 13 and 15, "the plurality of ESD buses" is not recited in claim 10 nor 14. 

In claim 16, "no common ESD bus" is recited in claim 14. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 
negated by the manner in which the invention was made. 

Claims 1-6 are rejected under 35 U.S.C. 103 as being unpatentable over Tamura 

in view of Wu. 
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comprising: a circuit area a (core logic circuitry area), a plurality of ESD buses (see 

obvious statement below), a plurality of pad groups 208, adjacent and connected to the 

plurality of ESD buses; a common ESD bus 220, adjacent to the plurality of pad groups; 

and a plurality of bonding wires (not labelled but shown connected to 210) configured to 

connect the plurality of pad groups to the common ESD bus. 

Though figure 4 does not show the integrated structure having a plurality of EDS 

buses, figure 1 A and Wu teaches an integrated structure of the prior art formed with a 

plurality of buses. It would have been therefore obvious to one having ordinary skill in 

this art that the integrated structure of Tamura may be modified to include a plurality (at 

least two) buses if desired in view of the teachings of figure 1 A and Wu. 

2. The integrated circuit structure of claim 1, wherein each of the plurality of pad 

groups comprises at least one pad, and the plurality of bonding wires is configured to 

connect the at least one pad to the common ESD bus. (see figure 4) 

3. The integrated circuit structure of claim 1, wherein common ESD bus comprises a 

plurality discontinuous ESD bus groups. (see obvious plurality discontinuous bus 304 

and 306 in Wu figure 3) 

4. The integrated circuit structure of claim 1, wherein the common ESD bus is formed 

outside the plurality of chip edges or inside the plurality of chip edges. (see figure 4) 
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5. The integrated circuit structure of claim 1, wherein the circuit area comprises at 

least one saved area (Vss or 1/0 area) adjacent to the ESD buses, the plurality of pad 

groups. (see figure 4) 

6. The integrated circuit structure of claim 1, wherein the common ESD bus is parallel 

to the plurality of ESD buses. (see figure 4 and obvious statement above) 

Claims 7-9 are rejected under 35 U.S.C. 103 as being unpatentable over Tamura 

in view Wu. 

Tamura teaches in for example figure 4 (and figure 1 A) an integrated circuit 

structure, comprising: a circuit area (core logic circuitry area); an ESD bus (see obvious 

statement below for the teaching of 220 a plurality of ESD buses in figure 1 A); a plurality 

of pad groups 208 adjacent and connected to the plurality of ESD buses; and a plurality 

of bonding wires (not labelled but shown connected to 210) configured to connect one 

to another of the plurality of pad groups. 

Though figure 4 does not show the integrated structure having a plurality of EDS 

buses, figure 1 A and Wu teaches an integrated structure of the prior art formed with a 

plurality of buses. It would have been therefore obvious to one having ordinary skill in 

this art that the integrated structure of Tamura may be modified to include a plurality (at 

least two) buses if desired in view of the teachings of figure 1 A and Wu. 
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8. The integrated circuit structure of claim 7, wherein the circuit area comprises at 

least one saved area (Vss or 1/0 area) adjacent to the plurality of ESD buses and the 

plurality of pad groups. (see figure 4) 

9. The integrated circuit structure of claim 7, wherein each of the plurality of pad 

groups comprises a connecting pad, and the plurality of bonding wires are configured to 

connect the connecting pad of one of the plurality of pad groups to the connecting pad 

of another of the plurality of pad groups. (see figure 4 and Wi figure 2) 

Claims 10-12 are rejected under 35 U.S.C. 103 as being unpatentable over 

Tamura. 

Tamura teaches in for example figure 4 ( and figure 1 A) a method of integrated 

circuit structure, comprising: forming a circuit area (core logic circuitry area) 208; 

forming a plurality of pad groups 208 corresponding to a plurality of discontinuous 

boundaries of the circuit area (pads shown on lateral sides are on discontinuous 

boundaries); forming a common ESD bus 220 is shown adjacent to the plurality of pad 

groups; and connecting a plurality of pads 208 corresponding to the plurality of pad 

groups to the common ESD bus by a plurality of bonding wires (not labelled but shown 

connected to 210). 

It would have been obvious to one having ordinary skill in this art that the invention 

of Tamura would obviously possess the steps of forming and connecting. 
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11. The method of integrated circuit structure of claim 10, wherein each of the plurality 

of pad groups comprises at least one pad, and the plurality of bonding wires is 

configured to connect the at least one pad to the common ESD bus. (see figure 4) 

12. The method of integrated circuit structure of claim 10, further comprising: forming 

the common ESD bus outside the plurality of chip edges or inside the plurality of chip 

edges. (see figure 4) 

Claim 13 is rejected under 35 U.S.C. 103 as being unpatentable over Tamura in 

view of Wu. 

13. The method of integrated circuit structure of claim 10, wherein the common ESD bus is parallel to 

the plurality of ESD buses. 

Though figure 4 does not show the integrated structure having a plurality of EDS 

buses, figure 1 A and Wu (figure 2) teach an integrated structure of the prior art formed 

with a plurality of buses. It would have been therefore obvious to one having ordinary 

skill in this art that the integrated structure of Tamura may be modified to include a 

plurality (at least two) buses if desired in view of the teachings of figure 1 A and Wu 

Claims 14-17 are rejected under 35 U.S.C. 103 as being unpatentable over Wu. 

Wu teaches in for example figures 2 and 3 a method of integrated circuit 

structure, comprising: forming a circuit area on the active surface of chip 202 including 

power circuits 204-208 forming a plurality of pad groups ( left side 232, 243 and right 

side 244, 245-though other groups are shown) corresponding to a plurality of 
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discontinuous boundaries (left and right) of the circuit area; and electrically connecting 

one of the plurality of pad groups to another of the plurality of pad groups by one of a 

plurality of bonding wires across the circuit area (see pads electrically connected by 

wires through power net 204). 

It would have been obvious to one having ordinary skill in this art that the invention of 

Wu would obviously possess the steps of forming and connecting. 

15. The method of integrated circuit structure of claim 14, wherein the circuit area 

comprises at least one saved area (power nets 202-206) adjacent to the plurality of 

ESD buses and the plurality of pad groups. 

Figure 2 of Wu shows power buses 116 and 114 and col. 2, line 40 teach that 

invention is applicable to improving problems with signal cross coupling which would 

obviously include electrostatic discharge (ESD) issues, therefore one having ordinary 

skill in this are would deem this to suggest that said power buses may obviously be 

ESD buses) 

16. The method of integrated circuit structure of claim 14, wherein the common ESD 

bus is parallel to the plurality of ESD buses and the plurality of pad groups. (see figure 2 

and obvious statement in 15) 

17. The method of integrated circuit structure of claim 14, wherein each of the plurality 

of pad groups comprises a connecting pad, and the plurality of bonding wires are 
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groups to the connecting pad of another of the plurality of pad groups. (see figure 2) 

Claims 1-17 are rejected 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to S. V. CLARK whose telephone number is (571 )272-

1725. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

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

supervisor Matthew Landau. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/S. V. CLARK/ 
Primary Examiner, Art Unit 2891 
March 28, 2020 
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AMENDMENT 

In response to the Office action of April 02, 2020, please amend the above-identified 

application as follows: 

5 Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks/Arguments begin on page 6 of this paper. 
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Amendments to the Claims: 

The listing of claims will replace all prior versions and listings of claims in the 

application: 

Listing of Claims: 

5 1. ( original) An integrated circuit structure, comprising: 

a circuit area; 

a plurality ofESD buses; 

a plurality of pad groups, adjacent and connected to the plurality of ESD buses; 

a common ESD bus, adjacent to the plurality of pad groups; and 

10 a plurality of bonding wires configured to connect the plurality of pad groups to 

the common ESD bus. 

2. ( original) The integrated circuit structure of claim 1, wherein each of the plurality 

of pad groups comprises at least one pad, and the plurality of bonding wires is 

15 configured to connect the at least one pad to the common ESD bus. 

3. ( original) The integrated circuit structure of claim 1, wherein common ESD bus 

comprises a plurality discontinuous ESD bus groups. 

20 4. ( original) The integrated circuit structure of claim 1, wherein the common ESD 

bus is formed outside the plurality of chip edges or inside the plurality of chip 

edges. 

5. ( currently amended) The integrated circuit structure of claim 1, wherein the 

25 circuit area comprises at least one saved area between adjaeeRt to the plurality of 

ESD buses[[,]] and between the plurality of pad groups and there is no ESD bus 

and no pad in the at least one saved area. 

6. (original) The integrated circuit structure of claim 1, wherein the common ESD 

30 bus is parallel to the plurality ofESD buses. 
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7. (original) An integrated circuit structure, comprising: 

a circuit area; 

a plurality ofESD buses; 

5 a plurality of pad groups, adjacent and connected to the plurality of ESD buses; 

and 

a plurality of bonding wires configured to connect one to another of the plurality 

of pad groups. 

10 8. (currently amended) The integrated circuit structure of claim 7, wherein the 

circuit area comprises at least one saved area between adjaeeRt to the plurality of 

ESD buses[[,]] and between the plurality of pad groups and there is no ESD bus 

and no pad in the at least one saved area. 

15 9. (original) The integrated circuit structure of claim 7, wherein each of the plurality 

of pad groups comprises a connecting pad, and the plurality of bonding wires are 

configured to connect the connecting pad of one of the plurality of pad groups to 

the connecting pad of another of the plurality of pad groups. 

20 10. ( currently amended) A method of integrated circuit structure, comprising: 

25 

forming a circuit area; 

forming a plurality ofESD buses· 

forming a plurality of pad groups corresponding to a plurality of discontinuous 

boundaries of the circuit area wherein the plurality of pad groups are 

adjacent and connected to the plurality ofESD buses; 

forming a common ESD bus adjacent to the plurality of pad groups; and 

connecting a plurality of pads corresponding to the plurality of pad groups to the 

common ESD bus by a plurality of bonding wires. 

30 11. ( original) The method of integrated circuit structure of claim 10, wherein each of 
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the plurality of pad groups comprises at least one pad, and the plurality of 

bonding wires is configured to connect the at least one pad to the common ESD 

bus. 

5 12. ( original) The method of integrated circuit structure of claim 10, further 

compnsmg: 

forming the common ESD bus outside the plurality of chip edges or inside the 

plurality of chip edges. 

10 13. (original) The method of integrated circuit structure of claim 10, wherein the 

common ESD bus is parallel to the plurality of ESD buses. 

14. (currently amended) A method of integrated circuit structure, comprising: 

forming a circuit area; 

15 forming a plurality of ESD buses· 

20 

forming a plurality of pad groups corresponding to a plurality of discontinuous 

boundaries of the circuit area wherein the plurality of pad groups are 

adjacent and connected to the plurality ofESD buses; and 

connecting one of the plurality of pad groups to another of the plurality of pad 

groups by one of a plurality of bonding wires across the circuit area. 

15. ( currently amended) The method of integrated circuit structure of claim 14, 

wherein the circuit area comprises at least one saved area between acljaeent to the 

plurality of ESD buses[[,]] and between the plurality of pad groups and there is 

25 no ESD bus and no pad in the at least one saved area. 

30 

16. ( currently amended) The method of integrated circuit structure of claim 14, 

wherein f!_the-common ESD bus is parallel to the plurality ofESD buses and the 

plurality of pad groups. 

4 
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17. ( original) The method of integrated circuit structure of claim 14, wherein each of 

the plurality of pad groups comprises a connecting pad, and the plurality of 

bonding wires are configured to connect the connecting pad of one of the 

plurality of pad groups to the connecting pad of another of the plurality of pad 

5 groups 
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REJ\IARKS/ARGUMENTS 

Recognizing that Internet communications are not secure, I hereby authorize the 

USPTO to communicate with me concerning any subject matter of this application by 

electronic mail. I understand that a copy of these communications will be made of record 

5 in the application file. 

Claim Amendments 

Claims 5, 8 and 15 have been amended to clarify that the circuit area comprises 

at least one saved area between the plurality of ESD buses and between the plurality 

10 of pad groups and there is no ESD bus and no pad in the at least one saved area, 

which is at least supported by Para [0024] and FIG. 2. No new matter is entered. 

Claims 10, 14 have been amended to clarify that the instant application forming a 

plurality of ESD buses and the plurality of pad groups are adjacent and connected to 

the plurality ofESD buses which is at least supported by Para [0021]. No new matter 

15 is entered. 

Claim 16 has been amended to clarify that fl:_common ESD bus is parallel to the 

plurality ofESD buses and the plurality of pad groups. No new matter is entered. 

Claim Reiections under 35 U.S.C 112 

20 Claims 5, 8, 13, 15, 16 are rejected under 35 U.S.C 112 (b), as being indefinite or 

failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 

Response: 

25 Claims 5, 8 and 15 have been amended to clarify that the circuit area comprises 

at least one saved area between the plurality ofESD buses and between the plurality 

of pad groups, and there is no ESD bus and no pad in the at least one saved area. 

Therefore, those skilled in the art know what is meant by "saved area". 

30 Claims 10, 14 have been amended to recite a plurality ofESD buses. 
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Claim 16 has been amended to recite a common ESD bus. 

As shown in the above, claims 5, 8, 10, 14-16 have been amended to particularly 

5 point out and distinctly claim the subject matter which applicant regards as the invention, 

to overcome claim rejections under 35 U.S.C 112 (b). 

Claims in view of 35 U.S.C. 102 & 103 

Claims 1-6, 7-9, 13 are rejected under 35 U.S.C 103(a) as being unpatentable 

10 over Tamura (US 6,078,068) in view of Wu (US 7,129,574); 

15 

Claims 10-12 are rejected under 35 U.S.C 103(a) as being unpatentable over 

Tamura (US 6,078,068); and 

Claims 14-17 are rejected under 35 U.S.C 103(a) as being unpatentable over Wu 

(US 7,129,574). 

Response: 

The Examiner considers that "though figure 4 of Tamura does not show a 

plurality of EDS buses, figure IA of Tamura and Wu teaches a plurality of EDS buses. 

It would have been therefore obvious to one having ordinary skill in this art that the 

20 integrated structure of Tamura may be modified to include a plurality (at least two) 

buses if desired in view of the teachings of figure IA and vVu. " 

However, Tamura teaches "In order to meet the need for semiconductor devices 

that have high levels of ESD protection, the use of an ESD bus 120 has recently 

25 gained popularity. For example, when the conduction lead connection 114 provides a 

ground source (Vss) to a bond pad 108, the bond pad 108 is also connected to the 

ESD bus 120 through a ground isolation and conduction circuit 110. As will be 

described with reference to FIG. JB below, the ESD bus 120 is needed in order to 

dissipate electrostatic charge when Vss bus cuts are implemented in order to separate 

30 different types of internal Vss buses. 
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lj;pically, a die edge seal 122 is also patterned along the periphery of a chip 

edge 104 of the semiconductor die. Normally, the die edge seal 122 is a metallization 

pattern that is formed at each metallization layer of an integrated circuit device. 

Accordingly, the die edge seal 122 will form a stacked plurality of metallization rings, 

5 one stacked over another, near the chip edge 104. The lowermost metallization ring of 

the die edge seal 122 is typically connected to the chip substrate via a suitable 

substrate connection. Therefore, the die edge seal 122 serves as a mechanical and 

electrical barrier to contaminants that may disrupt the operation of the 

semiconductor die 100. (col. 1 line 55- col. 2 line 9) " 

10 "Although shown as only one metallization line here for simplicity, the ESD bus 

die edge seal 220 is actually repeated at each metallization layer in an integrated 

circuit device to provide a sufficient amount of mechanical support as well as a 

good electrical barrier to contaminants. One advantage of combining the ESD bus 

and the die edge seal of the prior art into a single ESD bus die edge seal 220 is that 

15 chip suiface area can be saved and an integrated circuit device can be fabricated on 

a smaller physical chip. (col 5. Lines 1-9)" 
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In other words, Tamura in FIG. 1 teaches that the ESD bus 120 is utilized for 

ESD protection and the die edge seal 122 is utilized for mechanical and electrical 

barrier to prevent contaminants from disrupting operations of the semiconductor die, 

5 wherein the die edge seal 122 is NOT utilized for ESD protection, and are not 

adjacent and connected to the bond pads 108. 

Besides, Tamura in FIG. 4 teaches that the ESD bus 120 and the die edge seal 

122 are combined as a single ESD bus die edge seal 220 with both functions to 

10 save area. 
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On the other hand, Wu teaches "First power-ring 114 and second power-ring 116 

are dedicated to provide a respective maximum number of potential receiving 

bonding sites for two independent chip power supply nets (not shown) disposed on a 

multi-power IC chip having dual independent power supply nets to be mounted in the 

5 multi-power package JOO. (col. 7, lines 33-38)" 

In other words, together with FIG. 2, Wu teaches that the power-ring 114 and the 

power-ring 116 provide a respective maximum number of potential receiving bonding 

sites for two independent chip power supply nets, i.e. the power-ring 114 and the 

10 power-ring 116 are not utilized for ESD and the power-ring 116 is not adjacent to 

pads 232, 243-245 in Wu's teaching. 

11 
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In comparison, claim 1 and amended 14 recite: 

"a plurality of pad groups, adjacent and connected to the plurality of ESD 

buses; ( claim 1 )" 

"forming a plurality of pad groups corresponding to a plurality of discontinuous 

boundaries of the circuit area, wherein the plurality of pad groups are 

adjacent and connected to the plurality of ESD buses; and (amended 

claim 14)" 

In other words, m the instant application, the pad groups are adjacent and 

connected to the plurality of ESD buses, which is different from Tamura's teaching 

10 that the die edge seal 122 is NOT utilized for ESD protection, and are not adjacent 

and connected to the bond pads 108 (ONLY the inner die edge seal 122 is 

adjacent to the bond pads 108), and also different from Wu's teaching that the 

power-ring 114 and the power-ring 116 are not utilized for ESD and the 

power-ring 116 is not adjacent to pads 232, 243-245 (only the power-ring 114 is 

15 adjacent to the pads 232, 243-245). 

Besides, Tamura teaches that the ESD bus 120 and the die edge seal 122 are 

combined as a single ESD bus die edge seal 220 in FIG. 4 with both functions to 

save area. Under such a situation, without improper hindsight, those skilled in the art 

20 would have no motivation to "modify structure FIG. 4 of Tamura to include a 

plurality buses in view of the teachings of figure 1 A and Wu" as pointed out by the 

Examiner. 

25 

In addition, the instant application specifies: 

The integrated circuit structure of claim 1, wherein the circuit area comprises at 

least one saved area between the plurality of ESD buses and between the 

plurality of pad groups, and there is no ESD bus and no pad in the at least one 

saved area. (amended claim 5)" 

"Each of the plurality of pad groups GI, G2 and G3 includes at least one pad 22, 

30 ltherein the pad 22 is an input1output pad connected to a ground or a system low 

12 
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voltage. At least one qf the plurality of bonding wires 25 is con.figured to connect the 

at least one pad 22 to the common ESD bus 24. In one embodiment, multiple bonding 

-wires 25 may be corifigured to connect multiple pads 22 of the pad group GI to the 

common ESD bus 24, which prov;des multiple connections to enhance conductivity 

5 between the pad group GI and the common ESD bus 24 to improve ESD protection. 

(Para [0022 ]) " 

"For example, the ESD bus 11 and the filler cells Fl and F2 shown in FIG. 1 

are replaced by saved areas SAi and SA2 in FIG. 2. The saved area SA I is acijacent 

to the ESD buses El and E2 and the pads 22 q_fthe pad groups GI and G2. The saved 

10 area SA2 is acijacent to the ESD buses E2 and E3 and the pads 22 of the pad groups 

G2 and G3. In one embodiment, the common ESD bus 24 is formed inside the chip 

edges 23, and adjacent to the plurality of pad groups GI, G2 and G3 and the saved 

areas SAi and SA2. (Para [0024])" 

In other words, in the instant application, at least one saved area is between the 

15 plurality of ESD buses and between the plurality of pad groups, and there is no ESD 

bus and no pad in the at least one saved area, which is different from Tamura's 

teaching that all bond pads 108/208 are adjacent (the Vss or 1/0 area analogized by the 

Examiner are known by those skilled in the art as bond pads 208 connected to V ss or 

1/0). 

20 

Since claim 1 and amended claim 14 have been recite the above limitations 

which are not taught by Tamura, Wu or their combination, claims 1, 14 should be 

patentable over Tamura, Wu. 

25 Claims 7, 10 recite limitations similar to claim 1. Thus, claims 7, 10 should be 

30 

allowable. Dependent claims of claims 1, 7, 10 and 14 should be allowable if their 

respective base claims are allowed. Reconsideration of claims 1-17 is therefore 

respectfully requested. 

Applicant respectfully requests that a timely Notice of Allowance be issued in this 

13 
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case. 

Sincerely yours, 

/Roger Chen/ Date: 
04/30/2020 

Roger Chen, Patent Agent No. 67,314 

SF., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan 

Voice Mail: 302-729-1562 

Facsimile: 806-498-6673 

10 e-mail: RogerChen@naipo.com 

15 

Note: Please leave a message in my voice mail if you need to talk to me. (The time in 

D.C. is 12 hours behind the Taiwan time, i.e. 9 AM in D.C. = 9 PM in Taiwan.) 
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1.□ Certified copies of the priority documents have been received. 
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Notice of Pre-A/A or A/A Status 

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

under the first inventor to file provisions of the AIA. 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 5, 8, 15 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly 

claim the subject matter which the inventor or a joint inventor, or for pre-AIA the 

applicant regards as the invention. 

In claims 5, 8 and 15 continue to be unclear by what is meant by a "saved area". 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 
negated by the manner in which the invention was made. 

Claims 1-4, 6 are rejected under 35 U.S.C. 103 as being unpatentable over 

Tamura in view of Wu. 

Tamura teaches in for example figure 4 an integrated circuit structure, 

comprising: a circuit area a (core logic circuitry area), a plurality of ESD buses (see 

obvious statement below), a plurality of pad groups 208, adjacent and connected to the 
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plurality of ESD buses; a common ESD bus 220, adjacent to the plurality of pad groups; 

and a plurality of bonding wires (not labelled but shown connected to 210) configured to 

connect the plurality of pad groups to the common ESD bus. 

Though figure 4 does not show the integrated structure having a plurality of EDS 

buses, figure 1 A and Wu teaches an integrated structure of the prior art formed with a 

plurality of buses. It would have been therefore obvious to one having ordinary skill in 

this art that the integrated structure of Tamura may be modified to include a plurality (at 

least two) buses if desired in view of the teachings of figure 1 A and Wu. 

2. The integrated circuit structure of claim 1, wherein each of the plurality of pad 

groups comprises at least one pad, and the plurality of bonding wires is configured to 

connect the at least one pad to the common ESD bus. (see figure 4) 

3. The integrated circuit structure of claim 1, wherein common ESD bus comprises a 

plurality discontinuous ESD bus groups. (see obvious plurality discontinuous bus 304 

and 306 in Wu figure 3) 

4. The integrated circuit structure of claim 1, wherein the common ESD bus is formed 

outside the plurality of chip edges or inside the plurality of chip edges. (see figure 4) 

6. The integrated circuit structure of claim 1, wherein the common ESD bus is parallel 

to the plurality of ESD buses. (see figure 4 and obvious statement above) 
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Tamura teaches in for example figure 4 (and figure 1 A) an integrated circuit 

structure, comprising: a circuit area (core logic circuitry area); an ESD bus (see obvious 

statement below for the teaching of 220 a plurality of ESD buses in figure 1 A); a plurality 

of pad groups 208 adjacent and connected to the plurality of ESD buses; and a plurality 

of bonding wires (not labelled but shown connected to 210) configured to connect one 

to another of the plurality of pad groups. 

Though figure 4 does not show the integrated structure having a plurality of EDS 

buses, figure 1 A and Wu teaches an integrated structure of the prior art formed with a 

plurality of buses. It would have been therefore obvious to one having ordinary skill in 

this art that the integrated structure of Tamura may be modified to include a plurality (at 

least two) buses if desired in view of the teachings of figure 1 A and Wu. 

9. The integrated circuit structure of claim 7, wherein each of the plurality of pad 

groups comprises a connecting pad, and the plurality of bonding wires are configured to 

connect the connecting pad of one of the plurality of pad groups to the connecting pad 

of another of the plurality of pad groups. (see figure 4 and Wi figure 2) 

Claims 10-12 are rejected under 35 U.S.C. 103 as being unpatentable over 

Tamura. 
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Tamura teaches in for example figure 4 ( and figure 1 A) a method of integrated 

circuit structure, comprising: forming a circuit area (core logic circuitry area) 208; 

forming a plurality of EDS buses (see obvious statement below), forming a plurality of 

pad groups 208 corresponding to a plurality of discontinuous boundaries of the circuit 

area (pads shown on lateral sides are on discontinuous boundaries); wherein the 

plurality of pad groups are adjacent and connected to the plurality of ESD buses: 

forming a common ESD bus 220 is shown adjacent to the plurality of pad groups; and 

connecting a plurality of pads 208 corresponding to the plurality of pad groups to the 

common ESD bus by a plurality of bonding wires (not labelled but shown connected to 

210). 

Though figure 4 does not show the integrated structure having a plurality of EDS 

buses, figure 1 A and Wu teaches an integrated structure of the prior art formed with a 

plurality of buses. It would have been therefore obvious to one having ordinary skill in 

this art that the integrated structure of Tamura may be modified to include a plurality (at 

least two) buses if desired in view of the teachings of figure 1 A and Wu. 

It would have been obvious to one having ordinary skill in this art that the invention of 

Tamura would obviously possess the steps of forming and connecting. 

11. The method of integrated circuit structure of claim 10, wherein each of the plurality 

of pad groups comprises at least one pad, and the plurality of bonding wires is 

configured to connect the at least one pad to the common ESD bus. (see figure 4) 
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12. The method of integrated circuit structure of claim 10, further comprising: forming 

the common ESD bus outside the plurality of chip edges or inside the plurality of chip 

edges. (see figure 4) 

Claim 13 is rejected under 35 U.S.C. 103 as being unpatentable over Tamura in 

view of Wu. 

13. The method of integrated circuit structure of claim 10, wherein the common ESD 

bus is parallel to the plurality of ESD buses. 

Though figure 4 does not show the integrated structure having a plurality of EDS 

buses, figure 1 A and Wu (figure 2) teach an integrated structure of the prior art formed 

with a plurality of buses. It would have been therefore obvious to one having ordinary 

skill in this art that the integrated structure of Tamura may be modified to include a 

plurality (at least two) buses if desired in view of the teachings of figure 1 A and Wu 

Claims 14, 16, 17 are rejected under 35 U.S.C. 103 as being unpatentable over 

Wu. 

Wu teaches in for example figures 2 and 3 a method of integrated circuit 

structure, comprising: forming a circuit area; forming a plurality of EDS buses ( see 

obvious statement below) on the active surface of chip 202 including power circuits 204-

208 forming a plurality of pad groups ( left side 232, 243 and right side 244, 245-though 

other groups are shown) corresponding to a plurality of discontinuous boundaries (left 

and right) of the circuit area; wherein the plurality of pad groups are shown adjacent and 
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connected to the plurality of ESD buses and electrically connecting one of the plurality 

of pad groups to another of the plurality of pad groups by one of a plurality of bonding 

wires across the circuit area (see pads electrically connected by wires through power 

net 204). 

Though figures 2 and 3 do not show the integrated structure having a plurality of 

EDS buses, figure 1 A and Wu teaches an integrated structure of the prior art formed 

with a plurality of buses. It would have been therefore obvious to one having ordinary 

skill in this art that the integrated structure of Tamura may be modified to include a 

plurality (at least two) buses if desired in view of the teachings of figure 1 A and Wu. 

It would have been obvious to one having ordinary skill in this art that the invention 

of Wu would obviously possess the steps of forming and connecting. 

16. The method of integrated circuit structure of claim 14, wherein the common ESD 

bus is parallel to the plurality of ESD buses and the plurality of pad groups. (see figure 2 

and obvious statement in 15) 

17. The method of integrated circuit structure of claim 14, wherein each of the plurality 

of pad groups comprises a connecting pad, and the plurality of bonding wires are 

configured to electrically connect the connecting pad of one of the plurality of pad 

groups to the connecting pad of another of the plurality of pad groups. (see figure 2) 

Claims 1-4, 6, 7, 9-14, 16-17 are rejected. 

Claims 5, 8, 15 are objected to as being dependent upon a rejected base claim, 

but would be allowable if rewritten in independent form including all of the limitations of 
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the base claim and any intervening claims once issues relative to 35 U.S.C. 112 are 

success fully resolved. 

Applicant's arguments filed 5/4/2020 have been fully considered but they are not 

persuasive. The claimed features continue to possess primarily the same features 

recited in the original claims. The prior art rejections are deemed to continue to be 

applicable and have therefore been repeated. 

Applicant argues details relative to the instant claims and expresses that they 

allegedly fail to teach the features of the prior art used in the rejection. Since the instant 

claims are recited broadly, the references provided are deemed to be applicable as 

detailed above. Applicant is encouraged to provide more distinguishing details to the 

instant claims so they can be further considered for allowance. 

Page 5 of the specification paragraph (0024) provide specific discussion and 

feature representation of what is meant by a "saved area" and said area is presented to 

have a specific structural representation and therefore would appear to have a specific 

definition. Applicant states that one having ordinary skill in this art would know what is 

meant by "saved area" but said area expressed in paragraph (0024) is presented as 

being inventive and unique to applicant's invention so therefore would not be a feature 

that is well known in this invention. A "saved area" can have many definitions and 

structural representations depending on the application, invention, and how said saved 

area is used. Each device or invention may have a unique definition of what is meant by 

a "saved area" and said "saved area" would have to be provided with additional 
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descriptive language to understand the meaning for a specific invention as is the case 

with the "saved area" recited in these claims. More descriptive details are necessary to 

determine what is meant by "saved area" for this invention. Once clarity is successfully 

realized the features in claims 5, 8 and 15 which have this features would be considered 

allowable if rewritten in independent form including all of the limitations of the base 

claim and any intervening claims. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to S. V. CLARK whose telephone number is (571 )272-

1725. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 
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interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

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

supervisor Matthew Landau. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/S. V. CLARK/ 
Primary Examiner, Art Unit 2891 
August 1, 2020 
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Appl. No. 16/207,183 
Reply to Office action of August 5, 2020 

RElVIARKS/ ARGUl\,,lENTS 

Request for Continued Examination: 

The applicant respectfully requests continued examination of the above-indicated 

5 application as per 37 CFR 1.114. 

Recognizing that Internet communications are not secure, I hereby authorize the 

USPTO to communicate with me concerning any subject matter of this application by 

electronic mail. I understand that a copy of these communications will be made of record 

10 in the application file. 

15 

Claim Amendments 

Claims 1, 7, 14 have been amended to include all the limitations of claims 5, 8, 

15, respectively, and claim 10 has been correspondingly amended, to clarify that the 

circuit area comprises at least one saved area, each of at least one saved area is 

adiacent to two respective ESD buses of the plurality of ESD buses and respective 

pads of two respective pad groups of the plurality of pad groups, and there is no 

ESD bus and no pad in the at least one saved area, and claims 5, 8, 15 are 

correspondingly cancelled, which is at least supported by Para [0024] and FIG. 2. No 

20 new matter is entered. 

Claim Reiections under 35 U.S.C 112 

Claims 5, 8, 15 are rejected under 35 U.S.C. 112 (b ), as being indefinite or failing to 

particularly point out and distinctly claim the subject matter which applicant regards as 

25 the invention. 

Response: 

Claims 1, 7, 14 have been amended to include all the limitations of claims 5, 8, 

15, respectively, and claim 10 has been correspondingly amended, to clarify that the 

30 circuit area comprises at least one saved area, each of at least one saved area is 

6 
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Appl. No. 16/207,183 
Reply to Office action of August 5, 2020 

adjacent to two respective ESD buses of the plurality of ESD buses and respective 

pads of two respective pad groups of the plurality of pad groups, and there is no 

ESD bus and no pad in the at least one saved area, which is at least supported by FIG. 

2 and Para [0024] "For example, the ESD bus 11 and the filler cells F 1 and F2 shown 

5 in FIG. 1 are replaced by saved areas SAJ and SA2 in FIG. 2. The saved area SAJ is 

adjacent to the ESD buses El and E2 and the pads 22 of the pad groups Gland G2. 

The saved area SA2 is adjacent to the ESD buses E2 and E3 and the pads 22 of the 

pad groups G2 and G3. In one embodiment, the common ESD bus 24 isformed inside 

the chip edges 23, and adjacent to the plurality of pad groups GI, G2 and G3 and the 

10 saved areas SAJ and SA2. (Para [0024]" 

El 

I 

Gl 

Bl 

23 ; 
25 

Circuit area 

B2 

FIG. 2 

23 

B3 

--E3 

24 

Therefore, "saved area" has been specifically defined according to Para [0024] to 

particularly point out and distinctly claim the subject matter which applicant regards as 

7 
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Appl. No. 16/207,183 
Reply to Office action of August 5, 2020 

the invention, to overcome claim rejections under 35 U.S.C. 112 (b ). 

Claims in view of 35 U.S.C. 103 

Claims 1-4, 6, 7, 9, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 

5 over Tamura (US 6,078,068) in view of Wu (US 7,129,574); 

10 

15 

Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Tamura (US 6,078,068); and 

Claims 14, 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Wu (US 7,129,574). 

Response: 

As Examiner stated, claims 5, 8, 15 would be allowable if rewritten in independent 

form including all of the limitations of the base claim and any intervening claims once 

issues relative to 35 U.S.C. 112 are success fully resolved .. 

As set forth in the above amendments and arguments, "saved area" has been 

specifically defined according to Para [0024] to overcome claim rejections under 35 

U.S.C. 112 (b). 

20 Claim 1 has been amended to include the limitations of claim 5 in response to 

allowable subject matter of the Office Action. This amendment recites the limitations of 

claim 5 and overcomes claim rejections under 35 U.S.C. 112 (b ). Therefore, claim 1 

should be allowable. 

25 Claim 7 has been amended to include the limitations of claim 8 in response to 

30 

allowable subject matter of the Office Action. This amendment recites the limitations of 

claim 8 and overcomes claim rejections under 35 U.S.C. 112 (b ). Therefore, claim 7 

should be allowable. 

Claim 14 has been amended to include the limitations of claim 15 in response to 

8 
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allowable subject matter of the Office Action. This amendment recites the limitations of 

claim 15 and overcomes claim rejections under 35 U.S.C. 112 (b). Therefore, claim 15 

should be allowable. 

Claim 10 has been correspondingly amended to recite similar limitation of any of 

amended claims 1, 7, 14 in response to allowable subject matter of the Office Action. 

Therefore, claim 10 should be allowable. 

Dependent claims of claims 1, 7, 10 and 14 should be allowable if their 

10 respective base claims are allowed. Reconsideration of claims 1-4, 6-7, 9-14, 16-17 is 

therefore respectfully requested. 

15 

Applicant respectfully requests that a timely Notice of Allowance be issued in this 

case. 

Sincerely yours, 

/Roger Chen/ 
Date: 

09/10/2020 

Roger Chen, Patent Agent No. 67,314 

20 5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan 

Voice Mail: 302-729-1562 

e-mail: RogerChen@naipo.com 

Note: Please leave a message in my voice mail if you need to talk to me. (The time in 

25 D.C. is 12 hours behind the Taiwan time, i.e. 9 Al\tl in D.C. = 9 PM in Taiwan.) 

9 
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Integrated Circuit Electrostatic Discharge Bus Structure and Related 1\!Iethod 

Appl. No. : 16/207,183 

First Named Inventor : Zhiguo Li 

Filed : December 2, 2018 

TC/AU. : 2891 

Examiner 

Docket No. 

Customer No. 

: CLARK, SHEILA V 

: TivITP0079USA3 

: 27765 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA22313-1450 

Confirmation No. : 2734 

AMENDl\!IENT AND REQUEST FOR CONTINUED EXAMINATION 

In response to the Office action of August 5, 2020, please amend the above-identified 

5 application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks/ Arguments begin on page 6 of this paper. 

l 
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Appl. No. 16/207,183 
Reply to Office action of August 5, 2020 

Amendments to the Claims: 

The listing of claims will replace all prior versions and listings of claims in the 

application: 

Listing of Claims: 

1. (currently amended): An integrated circuit structure, comprising: 

a circuit area; 

a plurality ofESD buses; 

a plurality of pad groups, adjacent and connected to the plurality ofESD buses; 

10 a common ESD bus, adjacent to the plurality of pad groups; and 

15 

a plurality of bonding wires configured to connect the plurality of pad groups to 

the common ESD bus_;_ 

wherein the circuit area comprises at least one saved area, each of at least one 

saved area is adjacent to two respective ESD buses of the plurality ofESD 

buses and respective pads of two respective pad groups of the plurality of 

pad groups, and there is no ESD bus and no pad in the at least one saved 

2. (original): The integrated circuit structure of claim 1, wherein each of the 

20 plurality of pad groups comprises at least one pad, and the plurality of bonding 

wires is configured to connect the at least one pad to the common ESD bus. 

25 

3. (original): The integrated circuit structure of claim 1, wherein common ESD bus 

comprises a plurality discontinuous ESD bus groups. 

4. (original): The integrated circuit structure of claim 1, wherein the common ESD 

bus is formed outside the plurality of chip edges or inside the plurality of chip 

edges. 

30 5. ( canceled) 

2 
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6. (original): The integrated circuit structure of claim 1, wherein the common ESD 

bus is parallel to the plurality of ESD buses. 

5 7. (currently amended): An integrated circuit structure, comprising: 

a circuit area; 

a plurality of ESD buses; 

a plurality of pad groups, adjacent and connected to the plurality ofESD buses; 

and 

10 a plurality of bonding wires configured to connect one to another of the plurality 

15 

of pad groups_;_ 

wherein the circuit area comprises at least one saved area, each of at least one 

saved area is adjacent to two respective ESD buses of the plurality ofESD 

buses and respective pads of two respective pad groups of the plurality of 

pad groups, and there is no ESD bus and no pad in the at least one saved 

8. (canceled) 

20 9. (original): The integrated circuit structure of claim 7, wherein each of the 

plurality of pad groups comprises a connecting pad, and the plurality of bonding 

wires are configured to connect the connecting pad of one of the plurality of pad 

groups to the connecting pad of another of the plurality of pad groups. 

25 10. (currently amended): A method of integrated circuit structure, comprising: 

30 

forming a circuit area; 

forming a plurality ofESD buses; 

forming a plurality of pad groups corresponding to a plurality of discontinuous 

boundaries of the circuit area, wherein the plurality of pad groups are 

adjacent and connected to the plurality ofESD buses; 

3 
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forming a common ESD bus adjacent to the plurality of pad groups; and 

connecting a plurality of pads corresponding to the plurality of pad groups to the 

common ESD bus by a plurality of bonding wires_;_ 

wherein the circuit area comprises at least one saved area, each of at least one 

saved area is adjacent to two respective ESD buses of the plurality ofESD 

buses and respective pads of two respective pad groups of the plurality of 

pad groups, and there is no ESD bus and no pad in the at least one saved 

10 11. ( original): The method of integrated circuit structure of claim 10, wherein each of 

the plurality of pad groups comprises at least one pad, and the plurality of 

bonding wires is configured to connect the at least one pad to the common ESD 

bus. 

15 12. (original): The method of integrated circuit structure of claim 10, further 

compnsmg: 

forming the common ESD bus outside the plurality of chip edges or inside the 

plurality of chip edges. 

20 13. (original): The method of integrated circuit structure of claim 10, wherein the 

common ESD bus is parallel to the plurality ofESD buses. 

14. (currently amended): A method of integrated circuit structure, comprising: 

forming a circuit area; 

25 forming a plurality ofESD buses; 

30 

forming a plurality of pad groups corresponding to a plurality of discontinuous 

boundaries of the circuit area, wherein the plurality of pad groups are 

adjacent and connected to the plurality of ESD buses; and 

connecting one of the plurality of pad groups to another of the plurality of pad 

groups by one of a plurality of bonding wires across the circuit area_;_ 

4 
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wherein the circuit area comprises at least one saved area, each of at least one 

saved area is adjacent to two respective ESD buses of the plurality ofESD 

buses and respective pads of two respective pad groups of the plurality of 

pad groups, and there is no ESD bus and no pad in the at least one saved 

15. ( canceled) 

16. (previously presented): The method of integrated circuit structure of claim 14, 

10 wherein a common ESD bus is parallel to the plurality of ESD buses and the 

plurality of pad groups. 

17. (original): The method of integrated circuit structure of claim 14, wherein each of 

the plurality of pad groups comprises a connecting pad, and the plurality of 

15 bonding wires are configured to connect the connecting pad of one of the 

plurality of pad groups to the connecting pad of another of the plurality of pad 

groups. 

5 
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6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

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

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/S. V. CLARK/ 
Primary Examiner, Art Unit 2891 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200916 

Micron Ex. 1002, p. 243 
Micron v. YMTC 
IPR2025-00118



Issue Classification 

CPC 

Symbol 

H01L rnI 23 mt 
H01L mt 23 rnr 
H01L rn 27 mt 

CPC Combination Sets 

Symbol 

Application/Control No. 

16/207, 183 

Examiner 

S. V CLARK 

50 

49 

0248 

I M I I M I 

NONE 

(Assistant Examiner) 

/S. V. CLARK/ 
Primary Examiner, Art Unit 2891 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Applicant(s)/Patent Under Reexamination 

Li, Zhiguo 

Art Unit 

2891 

Type Version 

F 2013-01-01 

I 2013-01-01 

I 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 14 

16 September 2020 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 2 

Part of Paper No.: 20200916 

Page 1 of 3 

Micron Ex. 1002, p. 244 
Micron v. YMTC 
IPR2025-00118



Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H01L 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

257 

CROSS REFERENCES(S) 

CLASS 

257 784 

438 106 

NONE 

(Assistant Examiner) 

/S. V. CLARK/ 
Primary Examiner, Art Unit 2891 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

16/207, 183 

Examiner 

S. V CLARK 

I rnJl 23 

691 

Applicant(s)/Patent Under Reexamination 

Li, Zhiguo 

Art Unit 

2891 

I rn?I 52 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

Total Claims Allowed: 

(Date) 14 

16 September 2020 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 2 

Part of Paper No.: 20200916 

Page 2 of 3 

Micron Ex. 1002, p. 245 
Micron v. YMTC 
IPR2025-00118



Issue Classification 
Application/Control No. 

16/207, 183 

Examiner 

S. V CLARK 

Applicant(s)/Patent Under Reexamination 

Li, Zhiguo 

Art Unit 

2891 

~ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 8 10 
2 2 9 11 
3 3 10 12 
4 4 11 13 

5 12 14 
5 6 15 
6 7 13 16 

8 14 17 
7 9 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 14 

/S. V. CLARK/ 16 September 2020 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2891 

(Primary Examiner) (Date) 1 2 
U.S. Patent and Trademark Office Part of Paper No.: 20200916 

Page 3 of 3 

Micron Ex. 1002, p. 246 
Micron v. YMTC 
IPR2025-00118



Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

16/207, 183 

Examiner 

S. V CLARK 

H01L23/50, H01L23/60, H01L2924/14, H01L 24/06, H01L 27/ 
0292, H01 L 23/62 

updated 

updated 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

257 691,784 

438 106 

updated 

updated 

Applicant(s)/Patent Under Reexamination 

Li, Zhiguo 

Art Unit 

2891 

Date Examiner 

02/24/2020 SVC 

08/01/2020 SVC 

09/16/2020 SVC 

Date Examiner 

Date Examiner 

02/24/2020 SVC 

02/24/2020 SVC 

08/01/2020 SVC 

09/16/2020 SVC 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

EAST 02/24/2020 SVC 

U.S. Patent and Trademark Office 
Page 1 of 2 

Part of Paper No.: 20200916 

Micron Ex. 1002, p. 247 
Micron v. YMTC 
IPR2025-00118



Search Notes 
Application/Control No. 

16/207, 183 

Examiner 

S. V CLARK 

Interference Search 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

257 691, 784, PG PUBS 

438 106, PG PUBS 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Li, Zhiguo 

Art Unit 

2891 

Date Examiner 

09/16/2020 SVC 

09/16/2020 SVC 

Part of Paper No.: 20200916 

Micron Ex. 1002, p. 248 
Micron v. YMTC 
IPR2025-00118



Page 1 of 1 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or 371(c) 
DATE 

CLASS 

16/207,183 12/02/2018 257 

RULE 

APPLICANTS 
Yangtze Memory Technologies Co., Ltd., Wuhan City, CHINA; 

INVENTORS 
Zhiguo Li, Wuhan City, CHINA; 

** CONTINUING DATA ************************* 
This application is a CON of PCT/CN2018/113271 11/01/2018 

** FOREIGN APPLICATIONS ************************* 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED** 
12/20/2018 

Foreign Priority claimed □ Yes ~No STATE OR 
35 USC 119(a-d) conditions met D Yes ~ No D Metafter 

Allowance COUNTRY 
Verified and /S VCLARK/ 

CHINA Acknowledged Examiner's Signature Initials 

ADDRESS 

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 

CONFIRMATION NO. 2734 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

2891 YMTP0079USA3 

SHEETS TOTAL INDEPENDENT 
DRAWINGS CLAIMS CLAIMS 

3 17 4 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
5F., NO.389, FUHE RD., YONGHE DIST. 
NEW TAIPEI CITY, 
TAIWAN 

TITLE 

Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

□ All Fees 

FEES: Authority has been given in Paper 
□ 1.16 Fees (Filing) 

FILING FEE □ 1.17 Fees (Processing Ext. of time) 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

2180 No. for following: □ 1.18 Fees (Issue) 

□ Other 

□ Credit 

BIB (Rev. 05/07). 

Micron Ex. 1002, p. 249 
Micron v. YMTC 
IPR2025-00118



EAST Search History 

EAST Search History (Interference) 

9/16/2020 2:07:09 PM 
C: \Users\sclark\Documents\EAST\ Workspaces\May 1 2020. wsp 

Micron Ex. 1002, p. 250 
Micron v. YMTC 
IPR2025-00118



Application Number 16207183 

Filing Date 2018-12-02 
INFORMATION DISCLOSURE First Named Inventor Zhiguo Li 
STATEMENT BY APPLICANT 

Art Unit 2891 
( Not for submission under 37 CFR 1.99) 

Examiner Name CLARK, SHEILA V 

Attorney Docket Number YMTP0079USA3 

U.S.PATENTS 

Examiner Cite Kind 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code 
Issue Date Name Relevant Passages or Relevant 

Figures Appear 

1 6078068 A 2000-06-20 Tamura 

2 6770963 B1 2004-08-03 Wu 

3 5365091 A 1994-11-15 Yamagishi 

4 5347150 A 1994-09-13 Sakai 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Cite Kind Publication 
Pages,Columns,Lines where 

Initial* No 
Publication Number 

Code Date 
Name Relevant Passages or Relevant 

Figures Appear 

1 

FOREIGN PATENT DOCUMENTS 

Pages,Columns,Lines 
Examiner Cite Foreign Document Country Kind Publication 

Name 
where Relevant 

Initial* No Number Code Code Date Passages or Relevant 
Figures Appear 

Micron Ex. 1002, p. 251 
Micron v. YMTC 
IPR2025-00118



Application Number 16207183 

Filing Date 2018-12-02 

INFORMATION DISCLOSURE First Named Inventor Zhiguo Li 

STATEMENT BY APPLICANT 
Art Unit 2891 

( Not for submission under 37 CFR 1.99) 
Examiner Name CLARK, SHEILA V 

Attorney Docket Number YMTP0079USA3 

1 0028664 WO A3 2001-07-26 

2 101097304 CN A 2008-01-02 Abstract 

3 101221629 CN A 2008-07-16 Abstract 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

Initials* No 
the item (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue 
number(s), publisher, city and/or country where published. 

1 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

Micron Ex. 1002, p. 252 
Micron v. YMTC 
IPR2025-00118



Application Number 16207183 

Filing Date 2018-12-02 

INFORMATION DISCLOSURE First Named Inventor Zhiguo Li 
STATEMENT BY APPLICANT 

Art Unit 2891 
( Not for submission under 37 CFR 1.99) 

Examiner Name CLARK, SHEILA V 

Attorney Docket Number YMTP0079USA3 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
C8J from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

C8J Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D None 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Roger Chen/ Date (YYYY-MM-DD) 2020-10-14 

Name/Print Roger Chen Registration Number 67314 

Micron Ex. 1002, p. 253 
Micron v. YMTC 
IPR2025-00118



Abstract of CN101221629 

A chip for a smart card including a plurality of electrical contacts for 

communication of data with a smart card reader is disclosed. In one 

embodiment, a chip for a smart card includes a core circuit and a 

plurality of input/output pads corresponding to said set of electrical 

contacts, wherein said input/output pads are divided into at least a first 

column and a second column placed immediately adjacent to the first 

column, such that the first and second columns form a cluster. In another 

embodiment, eight input/output pads are divided into two columns, 

placed immediately adjacent to each other. The cluster may be partially 

surrounded by the core circuit. The chip may further comprise an ESD 

network, comprising VDD and GND buses for improved ESD protection 

while reducing the size of the chip. 
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1. -ff~§~--¥ Z Jt, '§ 1% ffl r fAJ ~ §~--¥~IIX :H1½~~ffl l¥J $ 1-- it!. tttl I~, 

J::1£~ §g--¥ Z }t'§.}5: 
t!<JL;\Et!,~; ~,& 
$ --t-$tu }\./$tu tB wm:, x1 $ r m:1£ it!. iti fl,~ , Jt i=f=t m :I£ $tu }\./$tu ili w m::1w 

*m~&-~--~~,&ttlc~~?Jr:i£ffl-~~tlffl®OOffl=~,~ffl?Jr:i£ 
ffl-1Ll ~,&?Jr:i£ffl=1Ll%~£- o 

2.~~~~*1?Jr:i£OOW~--¥ZJt,Jti=p?Jr:1£ffl-~~?Jr:i£ffl=~A~ 
~& llQ 1'-$tu Al$tu tB Wffi: o 

3. J1Qk3V¥U~* 1 ?Jr:i£00W§g--¥ZJt, ;ttq:i ?Jr:i£1-!.fBlJ=iJr:i£ttJr.,it!.1E!l¥J 
1'-1~ilif9!tlfm*iif!.'§~ 0 

4. :t,zQ~5fU~* 1 ?Jr:i£1¥JW§~--¥ZJt, Jtq:i ?Jr:i£$~$tuA/$tuiliWffi:§15 
it!.•wm=,~mWA, $fi~ffl~~wm:,~#ffl%Wffi:,~mwm:,n~ 
it!.•Wffi:~,&%~~mWffi:,#H?Jr:i£$tuN$tuiliWffi:tt~=tE?Jr:i£1-!•~,~ 
~ffl?Jr:1£$fi~ffl~~wm:,m:1£~~ffl%Wffi:~&m:i£~mwm:~m:1£~ 
•wm=,mi£n~it!.•wm=,mi£tlmwm=~&m:t£n~tlmwm=w*m~ 
f:£0 

5.~~~~*4?Jr:i£00W~--¥ZJ=r,~§m:Wit!.ttit!.~ffl,§m!:t!.tt 
~tl~?Jr:i£it!..WA1¥J~&-~VDD~~, ~,&it!.tt~tl~?Jr:i£tl~Wffi: 
B<J~&-1'- GND ,~Jt, {~1i?Jr:i£ VDD ,~-~ ~pJrj:£ GND ,~-~n)[icm::kf21s:J: 
~1TrJ=iJr:i£ffl-yLl ~pJri£ffl=1u, Jtq:t,P]r:1£ VDD ,~Jttt:n=tEJ=iJr:i££•oo~ 
100tl:JF H?Jr:1£ GND ,~-~nXirtE?Jr:i£ffl-1Ll ~?Jr:i£ffl=1Llz.faJ, ;tti=p~?Jr:i£$tu 
Al$tuiliWffl:t2E13W~n3[~.!f!.7Grrff~&~tl~?Jr:i£ GND ,~ .. ~~t~tl~~&­
'1' VDD '~'~' ~~1~~~lll¥JD~ttit!.00n3[~~12:o 

6. JlQ;fX5fLl~* 5 ?Jr:i£00~fig--¥zJt, ~'§t5: VDD/GND f~H?lf ~fi;J, 
ffl T" ~jJ it FJ iffi.; ~ ,& ~&-1'-wt$ 1--:iil~ .If!-7G, Jl.1f ?Jri:£ VDD/GND {jJft lf 
~;ti;] 0 

7. -fiftn3[Jf $tuA/$tu ili Wffi: 1¥J:1J~, ~ffl r'§t5t~ Jr,,~~ ~,&ffl r fAJ W 
§g--¥if!fX~{½~~t@l¥J~~$tuA/$tuiliWffi:00W§g"FzJt, ?Jr:i£:1J~'§ffi~ r 
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W~f= 
~m~•A~iliWft~*M~d>-~M-~~&M=~,m~m-~~ 

&Ffr~ffi=JuA~t§IAJ~AB<J.Al·ili~ffi:; ~& 
~~ Ffr~ffi-Ju ~ RFJr~ffi =Ju JJ~if Mf&:Jl:t1[ ffltEI ~~, ~ft?Jr~f~ Jl,\ J:g g* 

P']%MlA•o 
8. ~~~~*1m~B<Jtt:if•A~ili~ffi:B<JE~, ~*Fff:i£M-~Ffr 

:i£t~ Jl,\ Et!.g* B<J ~d> - ~~~ia:f9!ij {m5J\.±fu-§ ~ 0 

9. ~~~~*1m~s<Jttlf•N-iliWffi=OOE~, ~*Fff:i£ffi-~§ 
M~d>-~ffl±t!!Wffi:~&$fi~ffl~~Wfto 

10. :tlJJ~5fLl~* 9 m:i£B<JJJ~:if-A/.iliWfts<JE~, ~*J=ifi:i£ffi=3'"u§ 
M~d>-~it!.5Wft,~wWft~&~#w%Wfto 

11. :tiri~lLl~* 10 Pfi~B<Jtt:if•A1•ili~fts<JE1!, ~* Pfr:i£ffl:!:-&W 
ft~&Ffr:i£Et!.5Wft~ttifM~~1i~ffl®, ~~d>Et!.S~ffl±t!!~~B<J~~ 
oo~, #mM~d>Et!.S~ffl±t!!~~B<Jlt!.m*a*•Et!.ttlt!.OO~~o 

12. :tlri*XlLl~* 10 ?Jr:i£s"Jtt:if•A1.iliWfts<JE1!, ~*Fff:i££-~ 
-§M%~~~Wffi:~&%~it!.5Wfto 

13. :tlJJ*XlLl~* 12 Pfr:i£8<.Jtt:if.Al.iliWfts<JE~, ~*J=iJr:i£.A/• 
iliWAttlf1E?Jr:i£M.~, ~~~Ffr:i£$fi~ffl~~Wft,Fff:i£~#ffi%W 
ft~&m:i£~wWA~m:i£Et!.5~MWffi=,Ffr:i£%~Et!.-~MWffi=,Ffr:i£~ 
±t!!WA~&m:i£%~~~WAW*±t!!~ffo 

14. :tiri~lLl~* 7 J=iJr:i£8<.Jtt:if•A1•iliWfts<JE1!, ~*?Jr:i£M.~-eL 
M~d>-~~$~-~WA, ~&*~1:gffiaffifts<J.AB<J~A, ~ftW~ 
~:!:-& ~ZJ=r P'] Et!.ffil.lffiff~,g-o 

15. :tiri~lU~* 7 m:i£B<JJJ~:if-Al•iliWAOOE1!, 1t*foJr:i£M-~-eL 
M~d>-~~$~ili~-~, A~~~~~~~~~Rfflo 
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t!i*®!:1¥t 
*ti~ 1lv & ~ §g"F ( smart card) Z h, *a: §jLlflv & W §g"F P-J Jifi1fffl Z h 8"3 

$mJA/$ntrili~1iit (pad) a"JINc:Ji, ffl Llr&~fttEt!.JJ~Ee!. (electrostatic discharge, 

ESD) JJJ §t:JF~d> Z J=, 8"J 1Jj ffij ffi f9' o 

ff!(tt* 
W§~"F~-lift P-Jitx~JvG Et!IEi C integrated circuit) ZJ=, a"J~~"F #ru!sta"J 

"F, ~JvGEt!.RiZ#1:iJ'Elim~~~~J~ (non-volatile) Z¥1itff1¥1iff7G14Ll&-11:b 

~~~kOO~½~fiEt!.~oW~"Fm~~~r~~ffl~@9,@~~*'~ 
*Ll&iE$mi~mlEo 

ffiFig"F'ELmmfD!k"F, xmffl!k (contactless) "F ~&~ft (hybrid) "Fa 3c 
mfD!ki21ffflMtvm (radio frequency, RF) **1T"F J=, ~"F J=,~IfX:ffz.fsJ 001½ 
~ 0 mffl!k "F Ll & ~ir"F'EL Mifr T "F h ~HY!~ oo-~_[ Et! 'ti: m ,8, ffl ~ 183 A_§J~m 
T"F #~IlX~o 

ffi~"F~~L'El.mZJ=,,~~ZJ=,'Elim•~~aLl&1:iJ~EBEt!.tttt2* 
1T1¥IlX00t¥1iff~, -Wtl~Q: ~tJL/4'¥IlX/4'¥-fit:ff (Random Access Memory, RAM) , 

,,Riff¥-fita (Read Only Memory, ROM) ~&Ee!.1:iJ~PJ~f_i,,Riff¥1iffff 
(Electrically Erasable Programmable Read Only Memory, EEPROM)o tt2tlf:~ 
Et!.~-- ${r~ffl C serial data) 1½*00$tuA/$ntr ili, ffl ~ illlX WFifg"FB-fiifl C clock, 

QK)ffi%8"J~m,ffl~~{f[Cre~,R~)ffi~"FOO~mLl&ffi~"F00~ 
;f¥Et!.1li (programming voltage) oo~mo ~.i1:bm,800R-t, JJJFitLl&ifr:JiEB 
I~1~11E ISO 7816-2 Ll& 7816-3 *i:Mk C~~OO lA) o L~f~f'EEPJ ftiq=~ 

~~~~-~~PJliffl~$00ffi~"FLl&•Jio 
00 1B 7]'\iliWFi~"F00$mJALl&$ntrili CI/O) ~:C!001½~JE1ffftuo ~rm, 00 lB 

;ffjffijq:t~±~tljjc,8¾1m~~ttZJ=, (cross-chip) B"J VDD/GND (~¾00 1B 

~ V CC/GND) ,tr!,~~~ ~tt*tlf:~)E ~ B"J ftt Et!.JJ~ Et!. ~t? ~ g~ o ~:ct~ J=, B"J 
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VDD/GND ,~-~~~:ltg~~tnZJ=ts'-JR ~, p)Tl;J.~¾4 Am~s<JM~:1Y~o 
* A =tE ff Fi~ ~ pg s<J Z Jt 1-½ tJf J:: ¾ EB li *~ ~ ~ • 1-t 4m ¥ ~ ~ 

( complementary metal oxide semiconductor, CMOS) ii;f:itlms<J, :;ft$~~ 

f~~ff~~~s'-JfflWo 3fftt~-~~ffiffi,M~~pg*A~~t±1::ff:ffiA 
~~Jt~~u~,D~~w~•mawtt~J::03JE•s<J~w•~frWtt~ 
8"]~~~~~, ~wffi•*~~-~Et!filB"JEgffi(*tJf~tt~~)ofr·~ 
~ws'-J~~JLl$x1~ ~fils'-Jlm1~J::, 3 Et!w JE-~~~fflWZJ=r o ~ZJ=r J5frF1g 
~~s<J•*Egffi~Egmffl~,M~= ~-•~4m¥~~s<Jmm•~!f:mmtt• 
1x~"$if-f.N1~$~ffi cs {x!tf, 3.3 {x!tf~lf~£1~) 8'-J~ffiPlr1i&:~, EB• 
m~wm~@s<J1:gffi~~mmttffl3*, ~~= 2ooo{x~lf~£*8'-J~lli, 
~ n::~rl 1. sk ax~ s"J ~ ~_§_ B"J 1.3 ~ :1:i t;J. J:: -tr ~1!* s<J ~mo 

1-½tJfJ:~~ff ~nl~~tft ~i!JJnAJUZJ=ts'-Jmit~:C! (bond pad) J::, ;tt 

4'mit~m:Jg1fd~ZJ=tffltt~~Hm~Jm, ~jJ{~$, g±{f!~l;,t&~1t~s<Ja 
tt □ ff~*~@tft~Jm~~tt-ftWZJ=rrr~-~, ~mD~*~@tftEg~ 
frZJ=r rr~r*~MraJ Figff ~i~ ~ZJ=rs'-Jt~JL,\ ~Ri~rh~ 0 

Aff~#Pmt;J.&N~~~~~~m~ffms<J¥~~~#~-~~m~ 
it•tnft (silicon controlled rectifier, SCR) B"J PNPN ~{tf:eyl2J_H::ff ~:fj_t~{~ 

tft~Jm4'tt~~ff~*Et!~±fflWs<J•ff~B"J~#~-oey~it•mu•~ 
=tEW3lifttlA: ~li~rh (blocking) tlAl21-&FJiln. Clatch up) tlAo =tE~li~rhtlA 
4',m~tt•~B~~~~m~~,~mD~*~~t11~1m~~~~•@t11 
s<Jt~JLJ'~Immfi¼~ll!PJ O 3ey~:u.1•11ttftpgff JE•s<J 1:gm~±Bt, FJtJJi'tttJr.i~ 
fo4! 1t O FJ iln. ttl :EYl=tEli * ~ * ~tJ{~ tlk 'ti~ ~ff m ~ 9=' ' ~1-½ tJf J: ff fr f li * r ~­
• {-t 4o/J ¥ ~ 14: m ~ pg o ~Jtr&li*r*±xxmtt~14:ff ~p~3ifr, 1rir~tlk·t1m 
~~~liffl~tt~ffl,Mffi%fi¼~~~:E,Vl~PNPN=mffs<J~#m~ □ ff~ 

n.t ~¥144'' A ~¥JiEFig¥!tf.~~ 1=iJ~tt-mftJA WM&rlf~il,\ Et!lm 0 

r&W,~~~fflW#m~~~ffl=t!*~~tftl=t!ffl, Wtt~J:8'-J*~ZJ=r 
~H::~,i]!~:js~~jJnZJ=r R~B"JM&rlZJ=rs'-J VDD/GND ,~-~~Nag (~~ 
00 IB) o 

~~,=tEWtt~~*s'-Jii;f:4', m~tt-~Wtt~pgJ5Jr~ffls'-JZ~s<J­
AI• ttl ~:ttmf~ff ~i 3:: faJ ~ flu B"J~~it o 
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tttm!:13~ 
*1t~~&w~~~Jt,~m~&w~~~m~m~Jti¥J•N•mwA 

1¥Jre•,m~affD~a~~~*~.d>Z#l¥J~~OO~a&~~~~*~' 
*1t~mfflrW~~~m~ffll¥JZJ=r_to~W, *~~tt*A~m~m~, 
*1t~~A~£1':m!El¥J~ffltto 

R-~~~~~~*'*1t~~~-#A~ffi•N-lliWAreWl¥JW~ 
~ZJ=r o :t£-'1';g;~ftl*, WFi~~ZJ=r§15f*Jt,Jt!.1Ela ~#~§}5x-f mr _t 
Jzt~·14~,~1¥J$~-A/•lliWA, ;it:q:rJ::~-Al.lliWAitl%JVG~.d>-'1' 
ffi-~~&~-~~J::~ffi-~1[~ffl$1¥Jffi=~, ~~_t~ffi-~~&_t 
Jztffi = 1tl m /ix. M. Wz. o 

_tjztfi~~~J=r*, ffi-~~-=~mA~~Y~'1'•N•iliWAo 
_tjztfitg~~~J=rq:r, M.Wz.m~t*Jt,~1Etl¥J_ '1'1~ifrf9!UW%±tl!§[E o 

_tjztfi~~~J=r*,$'1'•N•lliWAm§M~SWA,~±tl!WA,$ 
fi~ffl~*~A, ~#ffi%WA,~NWA,%~~SWA~&%~~±tl!W 
A, #Hm~•N-lliWAttW1±m~M-~, ~~~$fi~ffl~*WA, 
~#ffi%Wft~&~NWA~~SWA,%~~SWA,~~WA~&%~ 
ti f-titk~AW%:l:-fu IE 1± o 

_tjztfiFX~~~J=r~IJJ§m: VDD/GND {~Jpif~fz;j, fflrlWJtf=Jt~; ~ 
&~.d>-'1'~$m~iji7G, A~ VDD/GND ~t?:Ef~fz;Jo 

R53-'1'~1Jf!! f~tl q:,, 03f-~rftJJ"Jl•$Jru A/lfltr lli WA l¥J 1f~, ~ffl r§t5f* 
Jt,~lE!~& ~WF1~~~~:ff1½*~ffll¥J$'1'$atrA/.lliWAl¥J~Fi~~~J=r o _t 
Jzt1f¥!§t5~~ _t~-A~lliWAitl%)JJG~j>-'1'ffi-1u ~&ffi=1u, _t~ffi 
-1U~btJ::~ffi=JLlA~t§JA]~1clll¥J•A/$atrlliWfto J::~1f¥!~§t5~J::~ 
m-1u ~&_tJ2tm=1unJlWJJJG1BE.l!:t1t~t§1~, ~:(£_t~** ,t, ~~ ~ %JJJGM.Wz. 0 

_tJzttt•lfltrAl.lliWA1¥J1fi**, M.Wz.m1Btt~,t,~1E!l¥J~d> 1'1~ifrf9!U 
W%:l:-fu§!Eo 

_tjzttt~•N-lliWA1¥J1f¥!*,ffi-~m~m~.d>-'1'~±tl!WA~& 
$ 1f ~ffl1½*Wft o 

LJ2Ett~•N-lliWA1¥J1f1!q=i,ffi=~m~m~.d>-'1'~SWft,~ 
ifIWft~&Ht#1J§f %Wfto 
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J::J:£m1c • Al• tB w ffi: i¥J 1I~ ~ , m :lit!W ffi: ~ & ~ ~ w ffi: PJ m1c rou~_ut 
~mffi~, ~~&~D~m:lit!~~i¥J~~oo~, #mtt~&~D~m:lit!~~ 
1¥J~~Ji*i:&~D~m~B<JJJJ~go 

J::i:£Mlic$atrN$atrtBWffi:1¥J1J~~,£-~PJ§M%~m:lit!Wffi:~&%~ 
~-Wffi:o 

J::i:£m if $atr A/$atr lli W ffi: l¥J 1I1t ~ , $mi Al$mi lli W ffi: PJ JJ!J.ic tE £ • pg , ~ 
~ffl$fi~ffl~~Wft,~~ffi%Wffi:~&~~Wffi:~~-m@Wft,%~ 
~-~@Wffi:,m~Wft~&%~m:lit!Wffi:W*:lit!~tto 

J::~JJ!J.ic$atrAl$atrl:BWffi:1¥J1J¥t~, £-~PJ§M~&-,t-~~-t-~ftltlii\W 
ft, ~&*~~ff~ffBl¥J$atrAl¥JWffl:, ~ftWW~:lit!~Z#pg~ffffiffM 
m1to 

J::i:£JJ!J.ir$atr Al$mi tB W ft l¥J 1I¥t ~ , £-~ PJ § :J:5 ~&-,t-EJG ~ -t-mt~$ 

7G , Jl. ~ {jjtr? :ff~ f~ ~ 11/J it I~ tJJi o 

tEX--t-~nfilM~, Z#§MD~m~~~, ~§M~tt~m~J::~~ 
•Wffi:1¥1~&--t-~D~~, ~&~tt~m~1:J:£m:lit!Wffi:1¥J~&-,t­
GND ,~t~, J::3:£ VDD ,gi,~ !:=jJ::3:£ GND '~'~*~JJ!J.irJvt*1*J::~1rr _tj:£$wj 
A/!ffitllli~ffl:B<JJ::~fU o J::~ ~D ,~-~PJ*.1fJJJ(if1=£J::~ cluster EJ{]~'fY!UJlJ::3:£ 
GND '~'~*J;lJJ!J.ictEJ::~~uzfa], ~~~ _t~$atrA/$Jw lli ~A~~ EB ft ~JJ!J. ~$ 

7GrriJ~&f~~~J::~ GND ,~,~~ VDD '~'~' ~ll:tm{~J)._t~$atrA/!ffitllli~ 
ffi:~J:~ GND ,~,~BJZ VDD ,~,~H~~:l:-fu.fioos<J~lili~!1~o 

M~?Z#rm ~, t!!r&~~~~MZ#B<J ~D/GND ,~-~~m, pff ~{jt 

T~~ffi~tt*B<Jffireicl¥J1Jtgz-~Z#R~~&PJ~&3%~5%0~­
,t-{jtg§15*~~eyr:&ffD~m~JJJ~o ~~M-PJ~~ictEZ#pg1¥JffW 
:lit!1I, ~~PJW~~~~J=,pg~ffffiffMm1to 

moo~ l!ij 
00 I A ~ lli ~ffl ISO fff\ J1E 1¥J ~ ~~-¥ ~ g 1¥J ffi lf!.~ ,ffiJ 00 ; 
00 I B ~ lli ~ fm--¥- Z J=, ~ $mi Al$atr lli ~ft El{] 1t tJEWcic l¥J M $~ ,ffiJ 00 ; 
00 2 ~ lli ~ ffl * ~ ~ --t-~nfil 19~ J3/ri:£ ~ ~~--¥-~ J=, ~ $mi Al$mi ili ~~ l¥J We 

le EJ{]rij ·~ fiu 00; 
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00 3 71' l:fj ti ffl * tt aJt'5 -1--~nffi fJtl pfi~ ~ tm~ ~ J=r i:p $tu A/$tu l:fj W ffl= B<J 

Wc:ir B<J nJck ;;fJJ ftu oo ; ~ & 

0047J'lli*ffl*tt~x-1--~nmmm~~~~~Jti:rtmtrA~lliWffl:B<J 

re~~&~~m~~~B<JM•mftuOOo 

;tti:r, j)f100if-~ic™~~Qr = 

1-8~~·1'1:~,~ 

10-ll~lEI~~ 

100~00~ 

102, 200~~J=r 

21-28, 41-48~$tu Al!ffitr l:fj W ffl: 
29, 30~~Ll 

31, 51~f~il,\ Egfil~ 

32, 52~::r-¥fffi~7G14 

33, 34~~u~J=rs<J VDD/GND ,~,~~~ 

400~:;fJj fiiJ t.m 00 

49, 300~1-A~ 

61-65, 1o~Wffl= 

68~ 7C~~±-&Wffl: 

69~'.YC~~~Wffl: 

11, 72~jtl iJtWffl: 

13~l'A~m~•7G 

80~ft ~}J)[ ~ ~ ~ 

81, 82~VDD ,~,~ 

83~GND ,~,~ 

s6-97~ft~mt=g~1fl7G14 

9~~~~~m~ 

A~~imi1f~ 
~u*tt~B<J~~~;tt~§B<J,ffifil,~tt~~~~B£m, r~~~ 

l:fj~~~~m, *re~mmoo~, ~w~™~~r= 
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~~fYtl: 
00 1 A ~ tB * ffi ISO 1JF m l¥J w rig~*,~ l¥J fij $1Jj fio 00 0 ~rll~ 1 A p}T ~, 

007F 100 7Fili ISO 1JFt'1E~ ~Wrig~Jil~ 9 1¥JE'3·~*'~ 1-8 tB*l¥JWcj[o *B 
1~g2s~~*~-g~m@~D~&*~~o*21~~$fi~MOO• 
N•tBWfto*B3~~ffl~~iliff~~~~ffi%00a*o*B2~~ffl~ 
~filff~~l¥Ja*, ®*26fflrW~~OO~~Et!ffil¥Jago*200rejr* 
JjlJEBJAWfm~_tJil~l:k.1-i:mOO-tliNe~ 10 ~Re~ 11 *fR:JEo *'~ 4 ~&* 
,~ 81*00~~~*1~ffl 0 

00 1B ~tBWfm~ZJt~-Al.tBWffi:001½tJEWclr1¥Jml$1n"fio00o 00 IA 
13/r7Fttl 00 ISO :tJFt'1Et~B 1-8 00Wclr~~3&~o 00 1B JiJT~l¥Jff rjg~~Jtl¥J$iruA/ 
•tBW:ffl:1¥J1½tJEWclro 1½gJE_t, ~Jt 102 Jl.irfilr~Jt 102 @~-- JGIJ?J'fixYU 
(column) 29 ~YU 30, #EBfJ<,L;\Et!N% 31 ?J'~~00-Al$irutBWffi: 21-280 

ZJt 102 ~'E!.m1¥fit:ff7G14 320 tJ<,L;\Et!N% 31 ~1¥1ifff7G1tf: 32 :L5Jxttit~ 
n!£~~~ffi'*~' l~l.rltZJ:, 102 fil16\~.m'E!.mEB~ttZJtl¥J VDD/GND ,g,~J!* 
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1½tJErejrt§l:t, YU 29 ~YU 30 (~~00 lB) 1Btn!£1lf5.x1Biltt:H*~~~, #~liJVG 
IA~ (cluster) 490 illtt1ti:&f~,L;\E{!.N~ 51 1¥J%iit, ff°Jtri~-fffl*~'E!.IEIA~ 49 
C ~ 1k. $iru Al$iru tB Wffi: 41-48 ) o ~ Jt 200 ~ 'Eb m 1¥ f* :ff 7G 14 5 2 o ~$ B"J $iru A 

l$irutBWffi: 41-48 ~~~:al!~ 49 OOffi:i!IR±.%rkJ o 
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~003m~, *~~~~D~&~~OOWffi:61~Wffi:M-~~~ffx1 
ff o ~:fJOJL~~±-tf!W~ 68 ~&JL~~DW~ 69 ~Bj[~fit~JJX~fjJf'~§e:, 
ff{ijW~ 62 .. w~ 63 ~Wffi: 6511i VDD/GND w~ CWffi: 61 .. 64) ~&JL 
~ VDD/GND W~ CW~ 68 .. 69) F)r-§Bfilo 

004~IB•M*~OO~-~~~mOOff~~Z#*•A~iliWffi:OOre 
~~&D~~~~~ooffi•~~OOo004~IB003*ff~~Z#~•N•IB 
Wffi:OOre~~&M~~~~~8o00~~~00400ofit~~~~~80-'ELM~ 
:3/g3::~fit~JJX~,~-~OO VDD ,~-~ 81 .. 82 ~,& GND ,~,~ 830 fit~JJX~~t~ 
80 ~-'ELM$~M~nX~{jJf'7G14 86-97 c {Jtl:!,zuPJ~it!li!itff) , D~JJR~{~ 
tf'7G14 86-97 *iwm~-=rwffi: 61-68 ~& voo ,~-~ 81 .. 82 ~ aND ,~-~ 83 
zfaJ, ffl ~1Jtlfro3ffffl~•5'r±-tf!~fff!RJ1Jff§e:~OO~fff!R,raat, 1:~:tf'~•Ai•m 
i4M~ r1£f PJ ~ 5'r rt-JD ~n!x ~ o 

PJ~ TM!U, -'ELtt=SWffi: 64 .. 65 oo~-t£Lmii-W~~,&-§}5Wffi: 61-63 81.J 
*=t£Lm-g-Wffi:1Jrfit~JJX~~~,~-~ CGND) -'EL!EtEWHff!Uo m~-=r*-tl=im 
-&rW~~&~=t£Lmii-Wffi:z..faJOOD~JJR~~~,~~ CVDD) ~~E13ffx1ffB{] 
VDD/GND ~JL~ VDD/GND ~:Q2~lf!-7Git[l~~o ~:E,W.~tt:f:fflbt, _t~~it 
~m~ffiOO~ffiM~~~M~~ffi~~*~~~~~o*~~tt:f:AMey~ 
iRiU, VDD ,~,~~,& GND ,~-~~~li, JJ!IJ~~H~11£liJJX~~&~'~o 

*~OOt-=1~~7 xtr~MZ#OO VDD/GND ,~-~~:j:~8{]$~, ~!l:tjc$ii~ 
~&TZ#R~(tE~?~hLA~~&3%~5%),rmm~w~~~OOM 
~JJR~~§e:o EBr VDD .~-~~,& GND ,~,~00~~13.~&, *~OO~Wf;Jt~f* 
OOM~~~~tf'J}J§g, Ji1J(~~i~Z#~i!~B{]re~o ~5'r, *~OO§e:~?§: 
£±-ti! ~Z# ~ ~J.li~J.liff (voltage regulator, VR) ~,&r, ~mm®!5'r00JL~ 
~~Wffi:~&~~~DWffi:, ~003Ffi~o 

_t~~oom~wg;~~oo~~m~~m~~~*~oo~~~fils{j~ffi 
moffl~~~~,&~-B{]~~~ffimPJfflm~M*~OOo3~, _t~mOOR 
~~~m, *1J(~tr•tE~~~*-~_t~~*~OOo 

*~00£~1Jt~~JJUi1Jtl03f:t,zo_t, ~rmFfi03f~?§:#~~m~~i~*'fxOO 
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This International Search Report has not been established in respect of certain claims under Article 17(2){a) for the following reasons: 

1. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2.D Claims Nos.: 
because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

3. D Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

1. w 
2. □ 

see additional sheet 

As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
covers only those claims for which fees were paid. specifically claims Nos.: 

4. □ No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest D The additional search fees were accompanied by the applicant's protest. 

CK] No protest accompanied the payment of additional search fees. 
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International Application No_ PCT /US 99 /26700 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 

This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-22, 70-72, 74, 76, 86 

An integrated circuit chip including a circuit to be 
adjusted. an on-chip dummy circuit replicating the circuit 
to be adjusted, means for adjusting the dumny circuit and 
means for transferring the state of the dumny circuit to the 
circuit to be adjusted. 

XP124806, Poole et al: "A CMOS SUBCRIBER LINE AUDIO 
PROCESSING CIRCUIT INCLUDING ADAPTIVE BALANCE" discloses all 
the features of claims 1 and 2. It thus deprives claim 1 of 
novelty and already solves the problem underlying the 
present invention. 

2. Claims: 23-29. 39-69, 73, 75, 77-85, 87-103 

XP124806, Poole et al: 11 A CMOS SUBCRIBER LINE 
AUDIOPROCESSI NG CIRCUIT INCLUDING ADAPT! VE BALANCE II does not 
disclose a receiver that is partially implemented on an IC, 
a TV-receiver, an integrated receiver and method comprising 
image rejection measures, a CATV tuner or a VCR, and 
therefore all the features of claims 23-29, 39-69, 75, 77-85 
and 87-103, are considered to be the potential special 
technical features of the second invention. 
These features are obviously not the same as those of the 
first invention. 

3. Claims: 30-34, 106 

XP124806, Poole et al: 11 A CMOS SUBCRIBER LINE 
AUDIOPROCESSING CIRCUIT INCLUDING ADAPTIVE BALANCE" does not 
disclose a differential oscillator or a crystal oscillator, 
and therefore all the features of claims 30-34 and 106 are 
considered to be the potential special technical features of 
the third invention. 
These features are obviously not the same as those of the 
first invention. 

4. Claims: 35-38, 108 

XP124806, Poole et al: 11 A CMOS SUBCRIBER LINE 
AUDIOPROCESSING CIRCUIT INCLUDING ADAPTIVE BALANCE 11 does not 
disclose an AGC-circuit or a method for processing a 
received radio frequency signal and therefore all the 
features of claims 35-38 and 108 are considered to be the 
potential special technical features of the fourth 
invention. 
These features are obviously not the same as those of the 
first invention. 
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International Application No. PCT/US 99 /26700 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 

5. Claim: 104 

XP124806~ Poole et al: "A CMOS SUBCRIBER LINE 
AUDIOPROCESSING CIRCUIT INCLUDING ADAPTIVE BALANCE 11 does not 
disclose a television set top box and therefore all the 
features of claim 104 are considered to be the potential 
special technical features of the fifth invention. 
These features are obviously not the same as those of the 
first invention. 

6. Claim : 105 

XP124806, Poole et al: 11 A CMOS SUBCRIBER LINE 
AUDIOPROCESSING CIRCUIT INCLUDING ADAPTIVE BALANCE II does not 
disclose a cable modem and therefore all the features of 
claim 105 are considered to be the potential special 
technical features of the sixth invention. 
These features are obviously not the same as those of the 
first invention. 

7. Claim : 107 

XP124806, Poole et al: "A CMOS SUBCRIBER LINE 
AUDIOPROCESSI NG CIRCUIT I NC LUO ING ADAPTIVE BALANCE" does not 
disclose an integrated receiver front end and therefore all 
the features of claim 107 are considered to be the potential 
special technical features of the seventh invention. 
These features are obviously not the same as those of the 
first invention. 

8. Claims: 109-110 

XP124806 ~ Poole et a 1 : 11 A CMOS SUBCRIB ER LI NE 
AUDIOPROCESSING CIRCUIT INCLUDING ADAPTIVE BALANCE" does not 
disclose a method of tuning a receiver and therefore all the 
features of claims 109 and 110 are considered to be the 
potential special technical features of the eighth 
invention. 
These features are obviously not the same as those of the 
first invention. 
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Abstract of CN101097304 

An active element array mother base board fits for cutting several active 

element array base boards, the active element mother base board 

includes a base board, a plurality of active element arrays and a plurality 

of outer circuit pads. Thereinto, the base board is provided with a 

plurality of preset areas, each preset area respectively defines a position 

for an active element array base board. Besides, the active element 

arrays and outer circuit pads are distributed in the preset areas, and 

within the preset area, the outer circuit pad and signal wire of the active 

element array are electrically connected. Especially, at least outer circuit 

pad in one preset area is electrically connected with outer circuit pad in 

the other preset area. 
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IR A, ZJ§tE;i3:Jl:bfflJEIR A P3%JvG-.t:i£t¥J±Z9J7G14~$YU 120 121-&ffl~Eg~, ltlJ§~ 

x-t::kJ=t 1¥J~~£fffi. 101 JtHfta!tl. Ll ta tB $ Jt ±Z917G14~$3itl~~o tEt~11f:Si"j~ft-J~ 

~r, ~1"-fN5EIR A z..faJfflie~~~PJF1~t1<J~ /J,, Ll:l:11Ja~~~ti 101 ft-J5¥UJ:¥P$o 

~lrt, ili~*if1tMtl1-frp COG (Chip On Glass) tstf:, ;lt:i!lt~~~Z9Jlt~~ 

Jt c*~ili) ~j)fttt~~~~ 101 -.tw~~~Jt~ffl: 1so, ff:im.ii~~~Jt~:m: 1so 

WS3PJ~ttf:@.~tiC*~ili)f:@.tt~~. Ll~~~~o 

~ rrff , ~ fr COG B<J tt* i:p Ir A!JH$~ 1:gjjJ( ~ fjJ,P ~ 164, JlltJ ~ x13]Jt-~l& 1 o 1 

_t ITT:xEt:tm:J£i~IB!-=f-~ B<J fii] lL rm Ji, 3 ~1"-tm5E rR A z.JB] l¥J Re •1t/J, J§, ~~~ 

:tffi. 101 _r_3G;t_~B<Jrmf,Q!!fi:.Jl~Hmfj1:gJ'jj(~f~t?PF 1640 -rnmt~i>t, 1½~1¥1 COG tt* 
i:p , tE~~£t& 1 o 1 _t 1¥1±z915G 14= ~$ 3'tl 120 1R flltlt P3 $ fit eg nt ~ 1:W:f? ~ * :5t tt~ it!. o 

!Jo ilt-* , ~ 1!! ~ ± $J 7G 1lf ~$ ltl 12 O t¥J mW 1=g nJ( 1:g 1i&: ~ t¥J fil3 jJ ::k 'Pl ~f ~ , :ift Tm .@¥j: 

.± Z917G 14 ~$ Yu 12 o i:p l¥J 7G14 ~ it!.2-i001Jfu ti r@j t¥J ~ f:@.11{ 1:g 1i&: ~ B<J ~ 13ft o 

1,t~pg~ 

~~rllt,*~~1¥J§~~~•m-#±~7G#~~ffl~t&, ~-~~qJ~ 

#~~ffl~~~~±~7G#~~~~~-f:g}J)[~s{Jfi&:~o 

yg~_t~~~~§ITT, *1-t~~lli-#±~7G#~~~~*' ~m~:5t~ili 

$Jt±~7G#~~~~,±~~#~~~£~~M-~l&,~ffl~~~#~~~$ 

-i'-*$1:g~Wfto~i:r.~fiA~$-i'-ffiJEIR,~ffi~~:5tm~xili±~~#~~ 
~ t&JiJr tE 1ft ~ 0 Jlt '.57r ' _tj£ $ ffl ± Z9J 7G 1tf: ~$ 3'LJ 71' J:IU nc~ T ffi YE IR P3 ' Ji~ ffl ± Z9J ~ 

#~~~A~$*ffi%~0*$1:g-~ffi:ili~~rffiJE~~.~~~~JE~~._t 
:1&1t-'%~5t!JJ1J Sj Yrtm f:@.~~:tl f:@.'1'1:a~ o ~~rJ:t:-fu, ~& Mr:m5E iR pg B<J&rtm f:@.~~:iiit 

~ i1:t f:@. I~ ;iiU~ 0 
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~*~~(tJ-~-~*' J:~~i9J.7G#~~~~~~-e-ffi~g~~§ffi~~ 
~i9J~~WA~-~$9~~~~~~oX*,~~~i9J~H~ft£~±i9J.7G#~ 
~!¥Jffi~~~tt~m,W~$W~~~~~~~tt~*+~~~i9J~~~~~ffi~ 
ttzrsJ' £ipg$fJ~~~1:~~~~ ~i!tffJE(g pg !'tJ~d>-&rtm~~~-Et!.'tia*o 

~*1t~!'tJ-~~~*,J:~~$WEt!.~Et!.§~~§ffi~~§~.7G#~-a 
* ~ ~ o X * , ~ ,11:t.1*~ .YGf!:f:: ,tJ}u Et!.-11:l~H~r1i ~ tt ~ .!Jl&i9J ~ H~ftzJsJ, ii~~ 
1*1? .7G 1!:f:: :K&iffi.tt!l:ta * ~ tt mHEl r1t Et!. 'ti:it * 0 .tlt&r , l1ta~ ~ tt ~ it1, ·1:±~~ ~11:ttm 
JE'.fg pg B"J-7r$ Et!.~~fto 

::a:*1t sJJ ttJ-~~fJtl *, J:~±i9J.7G1!:f::13tf¥U-HJ:£~~§ffi-5 I tt, ;ltffi:.:irr 

£~1: ' ii itr f tY! JE g 7r O ITT] ii ' J:~~Htl3 EE!. IiI~W ft :l:5J ~·!:±a* ~Jlt 5 I tt ' 11 ft± 
Z9J .7G 1!:f:: ~$ JU ii. ii!l:t 5 I tt rnHEl i!t EE!. 'i:± ffi a 0 

tE*1t~!'tJ-~1iffi~*· J:~±~~#13$~£1:£~~§ffi~1--Jf*~#, ~ 
JJIJ Et!.'1:±a*+~,u:t.&r$ Et!.~~•~ 1:~ 5 I ttz..rsJ o ;ttq1, ~,l!:t.Jf~.7G1!:f::PJ 12J£rlf~ 
S J-lrc-{g. -±TZ{g.#-l=t"i!=i.h. 

13EV-P' § , -'llX. § .!::Y<,:::;f¾,.;J:i t=t o 

fr*'& SJJ !¥]-~ Jjffi 'WU* ' J::i£JHfl3 ~Ii!~~~~ trS ~ 1--~ -~~ ~ $1--ffi =~ 
ft,iitE-e-ffJE'.fgpg!'tJffi%tt§ffi~*•ffltt~$*aMttoX*,aM~*m~ 
tt~m~xmtEttJff5Efg~ttJ~,l!:t.ffi-~ft,ii~,l!:t.•-~•~~,11:t.am~~~­
•ma~~~-tt~£~m~tt1tm~ffi=~•.ii~,l!:t.ffi=~•~~~~ffl~~ 
IE]-}Ut}¥¾o 

tE * 1t aJ3·1¥]-?);; 1iffi -Wtl * , J::it 131 tJfflJ l2J EB ffi-~ ~ J¥¾ ~ ffi = ~ ~Ji¾ ?Jr~ JJ¼, 
iiffi=~ rt!.~1:tr-=rffi-~ Eg~ J:1J o 11:t&r, J:~ffi-~ftPJ 12..l 1:g,11:a~~ffi-~ ~ 

m, •=~•~PJl2J~tta•~ffi=~~mo 
tE*1tf!l3 s<J-~tiffif9tl*, J::i£ '3l~rlJ !V-~-nfaJJ~ ~~, llJ::i£ffi-~~ !:=i 

ffi=~ft:f:5JE£!.tt~~~.tlt~~~l:£!.~o 
tE*1taJJ!'tJ-~~~*' J:~~~~Et!.n¾l¥J#~§ffi@ffl~~~~~~~~ 

tE*~~(tJ-~-~*·J:~±~~#13$~£1:£~tE-e-ff5E(gpg~§ffi-~ 
ti, iiJifr~±i9J~1!:f:~$¥Ll£~1¥Jffi%~'Pl.15$*~fflffc~o ;ttq1i3:~~fflffi:~iffi.tt 
rlt~ttW~J::i£*$~M~A~tt~m,ll~r~IEJ~~~~~~~~tt~~*$ 
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~-~~~&~~~-w~~~tt~~o 

*~~~.±~7G#~~~~~£¼~&~ffi~~~s<J~&~llt~tt~~' w 

11 t~::f 1PJ tw IE 13: V'1 ~ tt~~tt EBt:ta t~ o lzsl 11t, 3 fit Eg n)( 1=glfll1Y-~ 1::-r *-.3::. ~ 7G 

#~~~~.•~~-*-W*ft~-~~~tiL.~-~•~~--±~7G#~ 

Ju mm P>Z s<J ,i:p * o 

~fr*~~s<JL~~~~§s<J,~fil~~~~~~H~■. ~~~•~~~ 

-~. #re*~OO. ~W~~~~~o 

i>l~ 00 iJl ajj 

001£~~s<J.±$J7G#~~~;fffi.~•ooo 

002~~~~-~±i9J7G#~~~~;fffi.~•ooo 

003£*~~ffi-~-~~.±~7G#~~~~;fffi.~•ooo 

004~*~~-=~-~~.±~7G#~~~¥~~-00o 

lfil 5A ~*~ajj-~-{9U~lfil 3 s<J.±~7G14~$3'U~~~1S- I-I' ~B'-1:&UOO/J'• 

A~~-n5:t 
003£*~~ffi-~•~~±~7G#~~~~;fffi./J'•OOoM#~003,±~7G 

14~$JLl~~tN 300 :@-r•?tiU~$Jt.±~7G14~JLl~;fffi.o A~*i~. llt±~7G14~$ 

JU~~;fffi. 300 'el..M-~;fffi. 310, $i.11±~7G14~$3'Ll 320 ~~~&Hli3E@.li!~& 3500 

;1=t~. ~;tffi. 310 PJ~A1=Lfm~l3: A, B, c ~ D, w~t.11.:t$J7G14~3iu 320 ep~*~'J 

re:ii-rt,Y!~[R A ... B, C ~ D V'J O fil:wt~iJl, *~•-wu~.±~7G14~$3'U~¥;fffi. 300 

~~~~~~PJ~•m~~~Jt±i9J7G#~~¥;fffi.03~.*~~*~•~~¥;fffi. 

31 o L s<J ffi 5E IR fi[ § , ~PT~ tmW(itD 11= ili B':J ± ~ 7G 1413$ JU~~~ R -t ~ it ~W 11= ~ 

3i}ffj~ 0 

il~~l#JfflOO 3, ~£.11±~7G14~$3'Ll 320 t5JA~$~ft~~ 322, iil~3Jllt~ 
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Z:~~*tll:iJ!!, J3:JJ:b{1§~~ 322 'E!151'-=l1!E~ 321 ~~fflt~ 3230 1lt5'r, f~5Efg A .. B-. 

C 1=j D 173 ~ r!c Jt 1f ~ -1--6'Hm it ~~:m: 3 5 O , iitE ~ t:m IE IR A... B, C 1=j D 173 , 6'Hffl it 

~j'Jf~ 350 1=j Amx-t g!¥)3::i9.JJGftf:~$YU 320 :!it§1:~:ti~~ 0 EB 00 3 PJi~J!fij~Q' .± 
i9JJG14~$YU 320 :J!::iffi.iit3#a~ 321 !!x.~11rs!Nc~ 323 rm1:~:ti~~~7rttlHt!~W-ffi:350o 

tE!lt, 7rffi3 ltfl-tJ~ffi: 350 l=iJ ~ffl * 1=jj:jJ~•t~t1Bi*fR (flexible printed circuit, FPC) 

( * 7J°' tfj ) it 'ti~~ 0 

~JJIJB{j ~, _±qJ JG1tf:~$YU-BJ:~tffi. 300 J:.~d>Wff:mlE lR pg 1¥J 6'f-$ ~~11¥-.i! 350 

1lf !lt it ·ti~~ o ~u !lt-* , 3 if-f~ 5E IR 17'J 1¥J ± i9J JG f tf: 13$ Yu 3 2 o 4' 1t ~ D Ef!. h,( Ef!.1¥J 

:E,Yl~st, JJtffl'tEf!.~~~~~~-i'~~ffi. 310 __t_, JitrmJM!k.~fR 310 LB"J1:f1i:iJEf!.rJG14 

J!I~t1J it ~nt it!. a<J ~ tr- o 

i$ ~ * iJl , ± i9J JG ftf: 13$ Yu-BJ: ~fR 300 fr~ rm IE IR A... B... C 1=j D r:p ~ 't:!lA% $-1' 

i7'J W iffe it h,( Ef!. ~ tP lf 360 1=i ~-1' !JIR Z91 :5 J=, :Jjj! ffl: 3 7 o o - Jt r:f=t , !JlR i91 ~ J, W-ffl: 3 7 o :J!: it 

't~b~~ff~--'%~ 322 1=j7f-$~~11¥-ffl: 350 z..faJo ~8"Z, ±Z9JJG14~Yu 320 !¥11~--'% 

ti 3 2 2 ~1c 1:g ·ti~~~ !j!R i91 Z J=, '.Wffl: 3 7 o , W t2: EB !j!R $J Z J=, ~ ffl: 3 7 o rm 1=i 6'f-W it~ 

~ ffl: 3 so 1:g •tl:~ ti o A 4' , J§ ~ W( lJ!li !Ift r ~ tffi. 31 o __t_ B<J !jg i9J Z J=, C * 7J°' tf:D liP :J!: !Jlti 

tE ~ .11:~ !JIR i9J ~ J=, ~ ffl: 3 7 o _t o 

JJ 6'r , fr~ t:m 5E lR pg , pg $ ffl't Ef!. 1N it {~HP lf 36 o ~ 1:§. 'ti~~ r {~-'% ~ 3 2 2 1=i 

#IRi9JZ J=,~ffl: 370 zJBJ o mi iL pg Wit It$.: 1:§. 1:~tft:Ef 360 PJ ~ EB ~-1'--f*tft 7G14 362 

1=j~~-@~! 364 J=ifi;MJ~, Jt:r:f:l1*1'Pru14 362 PJ~~~-Jm~f*ilr, =~ff~~~~7G 

f4!¥Jtil:it o ~~-@~ 364 IJllJ:J!:i~~11:~~tP7G{4 362 $~m1*, rrffll~~~~ 364 

J!J1r-tf71=i~d>-6'~$1:g1ti~ffl: 350 1:g•ti~~o ~n!lt-*. 3±Z9JJG1413$YU 320 

r:r tt~Dit!.m: 1:g:fJ)l~st, D 1=g1iuPJ Nt2 EBIB~~ 322 1± 173tf13it1=gJJ~ 1:g{*f?:Ef 360 

lti9J, #3fJs~tPJGftf: 362, mrnf3mrl~~~t! 364 mf:fr~~~~-tffl1:g~~ffl: 3500 

!lt S"1 , EB r ;:is: 1st aJHt-J ± i91 JG 14 ~$YU-HJ:~ fR 300 J:. ~ fPJ t~ 5E 1R 0J !¥J 6'r $ 1:g i!'.W:l! 3 50 

tEl J!:t ~ti:~ tjg , l2sJ .Lit it ~ 1iif ~ ~ M6'Hm it!. If.~~ ffl: 3 50 ~~ ~ Jt:1m ffi IE IR pg , N ~ m 
D 1:g w tt f ~ r:r rro t.6l ~ 3::z;JJ 7tf4 ~$ fU 320 o 

1E*~Jjffi,w1J41, ±$JJG1tf:~tfJu-BJ;~~ 300 -ariV-tum-131~ 3so *Eg•ti1tfti~ 
fPJ fm 5E lR 0J !¥J 6'r $ t:g ~~ ffl: 3 5 0, lit rm ft 1.fl r ~ fPJ rm 5E IR A, B, C 1=j D pg !¥J ± i9J JG 

1413$YU 320 3miii31~ 380 rm1Jf!ltl:§.•tiffl~o Jtr:r, i31~ 380 ffcji-=f~fR 210 J:., l1 
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1:fr_f-fm IE IR A.. B.. C ~ D Z?'r O 11H~ -m s,g :/!, 5 I ~ 3 80 PJ Ll ~ ?'HtlH€. ll4H~~ :ffl: 3 50 .. 

f3iiti 321 Q)G~t@~ 323 -#%f.&o 3~. i31~ 380 filPI[;l~fr±qj7C1t~$Ju-BJ:* 

-fffi. 200 Et-J~1mttlfir:r Jifr:@: Mr *l¥1~~~ o ~ ~ :t, *~aJrar ~tE7ffJil)7~:i11Jotuf~ 
!'rtJ ·t1n2. r Jf5 ,5,x/31 ~ 3so o 

JJt j,f- . * tt ~ ~ ~ m llJ t;t fr~ 57Hfl! ft~~ :ti 35 o ~ 5 I tt 380 z.. faJffr.Jf lf TT~ 

Jt1t 390, ~oOO 4 Pfr1K, A9=1TT~7G1t 390 llJlJJ!Ji~~~if-- =flk~Q)G~.tJ:l:;7C{t 

ITT t1l-&t o 

i11f¥}1X~ ,ira 00 3, ~ ±qj7C{t~$Ju-BJ:~;t.& 300 J:tt1:.W it!.Mc El!:f;i~a,t, D ftrfr 

w !'rt1 re:1 ft&~ Ja qJ F13 $W 1:g15~ El! ~tP PF 360 ITT 1:!f:tP tll iu. ~ lit Mr it!. w~ ii u~~ ~ 
~ 3 64 7t ~Jt ft ~.3§: j,f-$ 1:g fil!~ :ti 3 50 , ff ii u 5 I ~ 3 so mf 5t 1tx 3§: ~;toc 31 o _t 1¥.J Jt 

1m fv!JE IR P3 o ~ §" z.., Mt Et! fr TT Ja ~t? 7G ft 362 z. J§ , ~ ¥~ t.fJfJ it!. ITT W 7t f1ijg :i1, _§_ 

W Et!~ W ii tt 5 I ~ 3 so rm~-~ ~-t-~f.& 31 o , ~rm~ 11£ W it!. ~1:g ii&: :t:;F s<J f1i~ JJ o 

-IN: rro ~ , fr ~*R -t B"J ± qJ 7G 1t ~ JU-HJ: ~;toc 3 oo 9=1 , _t~ ~ 5F! ~ J!JJo ~ ~ , 

~~~~~j(R-tl¥J±qJJt#~~-ffJ:*t&.3oo~Alf~K_gm~~*ITTWEt!~­

~~.D~~~-~~~~~tt~~-fflK,~D~~-*ft~~*~ffim~.® 
~~WE:t!$Et!&~1¥J~JJ*a~• 0 ~.l1t.*bt~J:iJ~~~-&t~~~lf*$D~$ 

Et!f:!f:tftPF 164 C :tio 00 1 rfr1K) B"J±qJJtft~$Ytl-ffJ:*f.& 300, ill~Alf ~M-B"JWEI!$ 

~ 11/Jfrl :r}J ~3( o fffi ft fr~* _t , EB f 1fs: ~ JJffi 1~tl B"1 ± Z9J 7G ft~ Ju-BJ: ~;toc 300 _t :Jt & lf 00 

1 st )7Hl13W ~Mc~ 1*:tf' PF 164, rJr t;t 3c@H!1rfln 1f- (I{j tJJ ltlittl~i * 7t ~ jf--ff13W it!. 15~ it. 

1*:tf' PF ' lzs] lit~ 1H'1::!. •LJ' M Jl1 ~ n.t s<J ~I tu 0 

~-1JTID, EB r*~Jlffi1Ytl B"J±qj7G{tf:~$Yu-ffJ:~fR 300 :Jt~~ t;tj,f-ifflW EI!Mc ~~ 

tPPF*m-#tD ~ 1tt~ii%1~, ~JltllJ l;l:im~57r$W ~1iXEt!1*tPPF Sj~fR 310 _ti¥]~~ 

ffl 1f -=f ¥iv l¥J iBJ ~ o 

fr1fs:~M!!1~~ q:t, j,f-$ Eg~~:ti 350 ~1i$-t-ffi-~1l 352 SJ $-t-ffi=~:il 354, 

Jtq:t ~-~:m: 352 llJ t;tm t;tjf(~fik !:513Wi~ 321 Et!tta~l¥JllJ~tt Et!ii%fR c *1K 

ili) , ffi=~:ti 354 J:iJ[;lffl t;tlf(~fik ~~ffi~ 323 ~·t1a~B"JllJ~trit.~toc C*1K 

ili > o ~ ~ z., 13:tla~ 321 ¾~:t1a~~ffi-~1l 3s2, ~ffl-tt 323 m1J~~ .. t1~~ 

~ffi=~:ti 3540 rrff_fi, t3ti!a~ 321 llJl2J. ~ffi-jj\!ffl: 352 IAJ~. ~ffitt 323 J)llJJ:iJl2). 

!:5ffi=~:et 354 IAJ~ 0 
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jJ(_tJifikt, ~33.uttt~~m~~m, 1a=t&tt 321 ~~~~ 323 *~~jqj~J~. 

ili~~i5l, ffi-~~ 352 ~~=~~ 354 m5t~~IP]]lmo Ll r#f.~f9tlitlFJJJtf.Lft1~ 

'tffmr, :tio1riJ4?-~-~~ 352 ~ffi=~ffl: 354 :i:1] ~51~ 380 Et!.tti!*o 

00 5A 7'1*1t_FJ}J-~:bffi-Wtl9=100 3 a<J.±M7G{4~$3'Ll£J:£~~~ I-I' ~a<JffHfil~t 

00 o -m~JffiOO 5A, tf.Lft~MB-Wtlrfl, '31~ 380 ~rn~-~Egm 382 ~ffi=~ Et!.fil 384 

Jifi;MJJ5X., Arfl ~=~ Et!.Fzf 3841flfffi-~ 1::gm 382 _tjj, Jiffi-~~ 352 ~iffi.rt~ 

~ 352a Et!.'titi!*~ffi-~Et!.m 382, ffi=~~ 354 JJJLl~il!irt~~ 354a Et!.·tit~*~ 

ffi=~Et!.m 3840 

00 5B 7-1 *1taJJ ~-~:iiffif9tl 9=l 00 3 B<J±Z9.JJtf4~$3iLl£3:£~~ I-I' ~a<JffUTifi~ 

tOOo iw~JfflOO 5B, fr.Ll:t~:MB-Wtlrfl, '31~ 380 7'Jit-nl~, Ji;lt~!AJB1~*~~ 

IAJ~B"Jffi-~ffi: 352 ~ffi=:tl¥-ffi: 354 1::g•l:±i!Mco W~L~i>l, i3 I~ 380 PJ ~f.flf ffi­

~~ 352 ~ffi=~ffl: 354 -.tJfs"J~~. £l;jt.PJLl1f.11Hl~frnffi=~ffl: 354 Jifi~1$ 

ilia<J~tt 354a _t, :#Wrlwfffi-~ffl: 352 ~ffi=~:ti 354 faJa<J1f'"Et!.m 327 r:ra<J 

Mc~!ilrii3f D 329 rm !:ijffi-~ffi: 352 JifiM1$iliEf-J-@~ 352a Et!:1:±~~o *fftl*isl, 51 

ti 380 PJ~~-~SJJ~r:gfz¾, ft~pJ~~ ~.±l917Gft:f:~$Jti 320 q:tB"]~~EE!fi 324Cio 

00 3 J=ifr~) {f lP]-:it!:ft1'-ttll~r-JttBJvGo ~ § z., 131 ~ 380 a<J:ft J.viPJLl7-1ffit~ft 

1-t4o/J CITO) wtffif$ftf-t4o/J ( IZO) o 

iNIAJll-t~JffiOO 3 &00 5B, ~fi¼Et!.nXEt!.!Yl~tt1:.f±Z9.JJt14~$3iU 320 a<J131iE~ 

321 __t, ~1fn:tntrPJt£rnffi-:tl¥-~ 352 ft~~i31~ 380, #-im.Ji'31~ 380 rm:5t~~ffi 

= :tl¥-ffi: 35 4, :itt rm 1! ~~ ~ 3 2 3 ~ t3 Wi~ 3 21 A~ ffl IAJ Et! f.fl o IAJ ;t$ :l:tl! , ~ D i:g JJX Et 

fYl~tt1:.f ±Z9.JJt14~$3iU 320 a<J~Jt~ 323 J:, DEt!.fiilPJ~rnffi=~ffl: 354 ft~~ 

'31~ 380, :#il!irl'31~ 380 rffi5J'-~~ffi-~ffl: 352, *®1lJ3Wi~ 321 ~~ffl~ 323 

A~ffl IP] Et!{fl O tio.tlt-*, PJ Ll~~~l3f11£Df:flJJX f:fiXiJ±Z9.JJtf4~$3'U-BJ:£~ 300 Jifrm 

J5X, s"J ~ * , *rm~ i,H~Uf' 3:: Z9J 7G 1tt: ~ 3iu-BJ: £ itR 3 oo s"J l§ a<J o 

1111tttts"1£, ~£~ 310 J::a<J~tii.±Z9.JJt1tt:~$Ju 320 B"Jtt3iurtr~*, 1m 

* ~ JE ~ a<1 ~ rBJ fficir oo 3 a<J i3 I~ 3so st, * tt f!ij m PJ ~ Jtfm 1I¥t:* 11 ~ 1AJ t9! ;E JR pg 

a<J :1HW Et! Jij"'.1:f ffl: 3 50 ~ .ut f:fi tt~ ~ , ~ r ~t ~1Jtl i3r. a_,13 z o 

006~*~~ffi ~-~~±~~#~~~¥itR~•ooo~T8H*~-~ 

a<J~~.tf:0069=l~•T$*Jt#a<J~~.:#ffl•~~fr~IAJffl~~pg~M~.utz. 
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iaJ Er-1~~::tr:rt o ii~~~ 6, ±Z917G1tt~$Ytl-BJ:~~ 600 tE~t9iJEIR ~ if §m- ,~,~ 

61 o, .ft ~t.13. ± $J 7G 14 ~$ Ju 320 s•{] ffi-'% ~ ~i T § ~ 00 3 ITT f3 #ii~ 321 ~ ~W ~ 323 

z.9f-, lli'El.1t$~~J=fliNc~ 620. rm~f9-!JEIRFkJl¥J,g,~ 610 ep~ !::.,~.ll:l:'..~JlHIB~ 620 

Et! '~a1t , m i»- i4J-jf-wmm#t 1¥J ·fj§f-'% 1t lm{~J~ .i1:1:;~ m Mc~ 520 o El3 oo 6 -ar 1JB'!J~ ~o . 

,g,~ 610 ~~~tf±$J7t14~$Jtl 3201¥JJWJ!E, :ft..§.!::_,9f-WEt!fflWft 350 Et!t1:~~o 
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P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

YMTP0079USA3 

CONFIRMATION NO. 

2734 

EXAMINER 

CLARK. SHEILA V 

ART UNIT PAPER NUMBER 

2891 

NOTIFICATION DATE DELIVERY MODE 

11/13/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

Patent.admin.uspto.Rcv@naipo.com 
mis. ap. uspto @naipo.com 

PTOL-90A (Rev. 04/07) 

Micron Ex. 1002, p. 305 
Micron v. YMTC 
IPR2025-00118



APPLICATION NO./ 
CONTROL NO. 
16/207, 183 

FILING DATE 

12/02/2018 

UNITED STATES DEPARTMENT OF COMMERCE 
U.S. Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 

FIRST NAMED INVENTOR/ 
PATENT IN REEXAMINATION 
Li, Zhiguo 

ATTORNEY DOCKET NO. 

YMTP0079USA3 

EXAMINER 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION S. V CLARK 
SF., NO.389, FUHE RD., YONGHE DIST. 
NEW TAIPEI CITY, ART UNIT PAPER 

2891 20201107 

DATE MAILED: 

Please find below and/or attached an Office communication concerning this application or 
proceeding. 

Commissioner for Patents 

The IDS filed 10/15/2020 has been initialed and is attached. 

/S. V. CLARK/ 
Primary Examiner, Art Unit 2891 

PTO-90C (Rev.04-03) 

Micron Ex. 1002, p. 306 
Micron v. YMTC 
IPR2025-00118



Receipt date: 10/15/2020 16/207,183 - GAU: 2891 

Application Number 16207183 

Filing Date 2018-12-02 

INFORMATION DISCLOSURE First Named Inventor Zhiguo Li 
STATEMENT BY APPLICANT 

Art Unit 2891 
( Not for submission under 37 CFR 1.99) 

Examiner Name CLARK, SHEILA V 

Attorney Docket Number YMTP0079USA3 

U.S.PATENTS 

Examiner Cite Kind 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code 
Issue Date Name Relevant Passages or Relevant 

Figures Appear 

1 6078068 A 2000-06-20 Tamura 

2 6770963 B1 2004-08-03 Wu 

3 5365091 A 1994-11-15 Yamagishi 

4 5347150 A 1994-09-13 Sakai 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Cite Kind Publication 
Pages,Columns,Lines where 

Initial* No 
Publication Number 

Code Date 
Name Relevant Passages or Relevant 

Figures Appear 

1 

FOREIGN PATENT DOCUMENTS 

Pages,Columns,Lines 
Examiner Cite Foreign Document Country Kind Publication 

Name 
where Relevant 

Initial* No Number Code Code Date Passages or Relevant 
Figures Appear 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /s.v.c/ 

Micron Ex. 1002, p. 307 
Micron v. YMTC 
IPR2025-00118



Receipt date: 10/15/2020 16/207,183 - GAU: 2891 

Application Number 16207183 

Filing Date 2018-12-02 

INFORMATION DISCLOSURE First Named Inventor Zhiguo Li 

STATEMENT BY APPLICANT 
Art Unit 2891 

( Not for submission under 37 CFR 1.99) 
Examiner Name CLARK, SHEILA V 

Attorney Docket Number YMTP0079USA3 

1 0028664 WO A3 2001-07-26 

2 101097304 CN A 2008-01-02 Abstract 

3 101221629 CN A 2008-07-16 Abstract 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
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( Not for submission under 37 CFR 1.99) 
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CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
cgJ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
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D See attached certification statement 
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SIGNATURE 
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form of the signature. 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

By fax, send to: (571) 273-2885 
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notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I fur any change ofaddress) Note: A certificate of rmiling can only be used fur doirestic rmilings of the 
Fee(s) Transmittal. This certificate cannot be used fur any other accorrpanying 
papers. Each additional paper, such as an assignirent or furrml drawing, nust 
have its own certificate ofrmiling or transmission. 

27765 7590 09/22/2020 
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/Connie Chen/ 
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(Date) 
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3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRIN1ED ON 1HE PA 1ENT (print or type) 
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Yangtze Memory Technologies Co., Ltd. Wuhan City, Hubei Province, P.R.C. 

Please check the appropriate assignee category or categories (will not be printed on the patent): D Individual 0 Corporation or other private group entity D Governirent 

4a. Fees Submitted: 0Issue Fee D PublicationFee (ifrequired) D Advance Order- # of Copies ____ _ 
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0 The Director is hereby authorized to charge the required fue(s), any deficiency, or credit any overpayirent to Deposit Account No. 50-3105 

5. Change of Entity Status (fromstatus indicated above) 

D Applicant certifying micro entity status. See 37 CFR 1.29. 

D Applicant asserting srmll entity status. See 3 7 CFR 1.2 7. 

D Applicant changing to regular undiscounted fue status. 

N01E: Absent a valid Certification ofMicro Entity Status (see furms PTO/SB/15A and 15B), issue fue 
payirent in the micro entity amount will not be accepted at the risk ofapplication abandonirent. 

N01E: If the application was previously under micro entity status, checking this box will be taken as 
a notification ofloss ofentitleirent to micro entity status. 

N01E: Checking this box will be taken as a notificationofloss ofentitleirent to srmll or micro entity 
status, as applicable. 

N01E: This furm nust be signed in accordance with 3 7 CFR 1.3 I and 1.3 3. See 3 7 CFR 1.4 fur signature requireirents and certifications. 

Authorized Signature /Winston Hsu/ 

Typed or printed naire Winston Hsu 

PTOL-85 Part B (08-18) Approved furuse through 01/31/2020 0MB 0651-0033 

Date 11/16/2020 

Registration No. 41526 
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Electronic Patent Application Fee Transmittal 

Application Number: 16207183 

Filing Date: 02-Dec-2018 

Title of Invention: Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

First Named Inventor/Applicant Name: Zhiguo Li 

Filer: Winston Hsu/Connie Chen 

Attorney Docket Number: YMTP0079USA3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 41138711 

Application Number: 16207183 

International Application Number: 

Confirmation Number: 2734 

Title of Invention: Integrated Circuit Electrostatic Discharge Bus Structure and Related Method 

First Named Inventor/Applicant Name: Zhiguo Li 

Customer Number: 27765 

Filer: Winston Hsu/connie chen 

Filer Authorized By: Winston Hsu 

Attorney Docket Number: YMTP0079USA3 

Receipt Date: 17-NOV-2020 

Filing Date: 02-DEC-2018 

Time Stamp: 01:35:35 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1000 

RAM confirmation Number E2020AG236053091 

Deposit Account 503105 

Authorized User connie chen 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

762558 

1 Issue Fee Payment (PT0-85B) 4023588.PDF no 1 
aa59cfb1495e649d4b 1 a43f778ab5994c96t 

14c6 

Warnings: 

Information: 

30082 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
cf65f84a3051 Sb448127ccdd7e280f91 ce53 

c391 

Warnings: 

Information: 

Total Files Size (in bytes) 792640 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE PATENT NO. 

16/207,183 12/29/2020 10879164 

27765 7590 12/09/2020 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., N0.389, FUHE RD., YONGHE DIST. 
NEW TAIPEI CITY, 
TAIWAN 

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

ATTORNEY DOCKET NO. 

YMTP0079USA3 

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) 

CONFIRMATION NO. 

2734 

The Patent Term Adjustment is 30 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): 

Yangtze Memory Technologies Co., Ltd., Wuhan City, CHINA; 
Zhiguo Li, Wuhan City, CHINA; 

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. 
IR103 (Rev. 10/09) 
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