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« R 2 United States Patent and Trademark Office
3 Address: COMMISSIONER FOR PATENTS
P.O.Box 1450
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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/459,689 02/14/2023 11581454 084546-000033 8617
22204 7590 01/25/2023

NIXON PEABODY, LLP
799 Ninth Street, NW
SUITE 500
WASHINGTON, DC 20001

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Kun YU, Haining, CHINA;
Changming LIU, Haining, CHINA;
Xinyu ZHANG, Haining, CHINA;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

SHANGHAI JINKO GREEN ENERGY ENTERPRISE MANAGEMENT CO., LTD., Minhang District, CHINA;
ZHEJIANG JINKO SOLAR CO., LTD., Haining, 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.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

22204 7590 10/31/2022 Certificate of Mailing or Transmission
NIXON PEABODY. LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. ’ States Postal Service with sufficient postage for first class mail in an envelope
799 Ninth Street, NW addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 500 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
WASHINGTON, DC 20001 (Typed or prined rame)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/459,689 08/27/2021 Kun YU 084546-000033 8617
TITLE OF INVENTION: SOLAR CELL, MANUFACTURING METHOD THEREOF, AND PHOTOVOLTAIC MODULE
| APPLN. TYPE I ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/31/2023
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
MOWLA, GOLAM 1721 136-243000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys NIXON PEABODY LLP
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached (2) The name of a single firm (having as a member Jeffrey L. Costellia
: 2

registered attorney or agent) and the names of up to

O e . T 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

[9%)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
SHANGHAI JINKO GREEN ENERGY ENTERPRISE MANAGEMENT CO., LTD. Shanghai, China
ZHEJIANG JINKO SOLAR CO., LTD. Zhejiang, China

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual X1 Corporation or other private group entity (] Government

4a. Fees submitted: Xlissue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X1 Electronic Payment via EFS-Web (] Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)
50-4181

X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

: Decem 22
Authorized Signature lJeffrey L. Costellia, Reg.#35483/ Date ecember 22, 20
Jeffrey L. Costellia 35,483
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

17459689

Filing Date:

27-Aug-2021

Title of Invention:

SOLAR CELL, MANUFACTURING METHOD THEREOF, AND PHOTOVOLTAIC

MODULE

First Named Inventor/Applicant Name:

Kun YU

Filer:

Jeffrey Costellia/Charlotte Smith

Attorney Docket Number:

084546-000033

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1200 1200

SEG Solar, EX1007, Page 3




Description

Fee Code

Quantity

Amount

Sub-Total in
UsSD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1200
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Electronic Acknowledgement Receipt

EFS ID: 47266101
Application Number: 17459689
International Application Number:
Confirmation Number: 8617

Title of Invention:

SOLAR CELL, MANUFACTURING METHOD THEREOF, AND PHOTOVOLTAIC

MODULE
First Named Inventor/Applicant Name: Kun YU
Customer Number: 22204

Filer:

Jeffrey Costellia/Charlotte Smith

Filer Authorized By:

Jeffrey Costellia

Attorney Docket Number: 084546-000033
Receipt Date: 22-DEC-2022
Filing Date: 27-AUG-2021
Time Stamp: 19:07:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E2022BLJ08394461
Deposit Account 504181

Authorized User

Charlotte Smith

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

37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

SEG Solar, EX1007, Page 5




37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
. . File Si Iti
Document Document Description File Name es ze(B){tes)/ Mu tl. 'Pages
Number Message Digest | Part/.zip| (if appl.)
152002
2022_12_22_lssue_Fee_Trans
- — e — = no 1
1 Issue Fee Payment (PTO-85B) mitta_084546_0033US.pdf
723cf621cf748eabe6f52e607aab7879d59d|
Warnings:
Information:
38047
2 Fee Worksheet (SB06) fee-info.pdf no 2
97feeb00589323c035f24ee25ec746566204]
Warnings:
Information:
Total Files Size (in bytes){ 190049

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

SEG Solar, EX1007, Page 6




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
20204 7590 10/31/2022
NIXON PEABODY, LLP MOWLA, GOLAM
799 Ninth Street, NW
SUITE 500 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001 1721
DATE MAILED: 10/31/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/459.689 08/27/2021 Kun YU 084546-000033 8617

TITLE OF INVENTION: SOLAR CELL, MANUFACTURING METHOD THEREOF, AND PHOTOVOLTAIC MODULE

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/31/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

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

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

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

II1. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

22204 7590 10/31/2022 Certificate of Mailing or Transmission
NIXON PEABODY. LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. ’ States Postal Service with sufficient postage for first class mail in an envelope
799 Ninth Street, NW addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 500 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
WASHINGTON, DC 20001 (Typed or prined rame)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/459,689 08/27/2021 Kun YU 084546-000033 8617
TITLE OF INVENTION: SOLAR CELL, MANUFACTURING METHOD THEREOF, AND PHOTOVOLTAIC MODULE
| APPLN. TYPE I ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/31/2023

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
MOWLA, GOLAM 1721 136-243000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member 2

registered attorney or agent) and the names of upto 2

O e . T 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

[9%)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/459,689 08/27/2021 Kun YU 084546-000033 8617
| EXAMINER |
20204 7590 10/31/2022
NIXON PEABODY, LLP MOWLA, GOLAM
799 Ninth Street, NW
SUITE 500 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001 1721

DATE MAILED: 10/31/2022

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

7. Arecord 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.

SEG Solar, EX1007, Page 10



Application No. Applicant(s)
) B 17/459,689 YU et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
GOLAM MOWLA 1721 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4) This communication is responsive to 09/29/2022.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.} Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.V Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 12/30/2021, 03/24/2022, 08/24/2022.

3.0J Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/GOLAM MOWLA/
Primary Examiner, Art Unit 1721

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20221022
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Application/Control Number: 17/459,689 Page 2
Art Unit: 1721

DETAILED ACTION

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Election/Restriction
2. Applicant’s election without traverse of Group I, claims 1-17, in the reply filed on
09/29/2022 is acknowledged. Because applicant did not distinctly and specifically point out the
supposed errors in the restriction requirement, the election has been treated as an election

without traverse (MPEP § 818.01(a)).

3. Claims 18-20 are rejoined as these claims require all the features of allowable claim 1.
Reasons for Allowance
4. The following is an examiner’s statement of reasons for allowance:

WO 2016/129481 A1 to Sakai et al. discloses an optoelectric transducer 10 which
functions as a solar cell (refer to paragraph [0025]-[0112], [0224], and Fig.1 A-5), consist of an
type single crystal silicon substrate, and (refer to paragraph [0028]) with the semiconductor
substrate 1 which has texture structure on a rear face, consist of silicon nitride and (refer to
paragraph [0029] and [0039]) with the antireflection layer 2 of the aforementioned

semiconductor substrate 1 which is placed in front, and placed between the aforementioned

SEG Solar, EX1007, Page 12



Application/Control Number: 17/459,689 Page 3
Art Unit: 1721

antireflection layer 2 and a light receiving surface, and (refer to paragraph [0039]) with the
amorphous semiconductor layer which improves the passivation nature of a light receiving
surface, it consists of an oxide of silicon and is placed on the aforementioned texture structure in
the rear face of the aforementioned semiconductor substrate 1, (Refer to paragraph [0030] and
[0041]-[0042]) with the passivation film 3 which has the film thickness which can tunnel a
carrier, (Refer to paragraph [0031] and [0043]) with the n type amorphous semiconductor layer 4
which is placed at the surface of the aforementioned passivation film 3, it is placed at the surface
of the aforementioned n type amorphous semiconductor layer 4, and the protective film 8 which
has the passivation nature to the aforementioned n type amorphous semiconductor layer 4, and
the aforementioned optoelectric transducer 10 including (paragraph [0038] and refer to [0078])
are described. The textured structure is pyramid form and truncated four-sided pyramidical
rugged structure and an actual texture is shown in Fig. 2 about the aforementioned texture
structure at paragraph [0045]-[0047] of Sakai, which shows multiple unevenness with sizes or
various form is formed. Sakai further discloses that in paragraph [0028] that the size of a texture
is less than 15 micrometers.

However, Sakai does not clearly show among the overlapping unevenness about the
distance of the top face of an outermost protruding part, and the top face of the protruding part
which adjoins it.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

SEG Solar, EX1007, Page 13



Application/Control Number: 17/459,689 Page 4
Art Unit: 1721

Correspondence/Contact Information

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to GOLAM MOWLA whose telephone number is (571)270-5268.
The examiner can normally be reached on M-Th, 7am - 4pm.

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, Allison Bourke can be reached on 303-297-4684. 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 https://ppair-my.uspto.gov/pair/PrivatePair. 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.

/GOLAM MOWLA/
Primary Examiner, Art Unit 1721
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U.S. PATENT DOCUMENTS
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Wy (BZO) A4S E ALY (IWO) FLAR 4 48 AL M (1CO) H Ky 22 /b — Pl SR, AN FFASR T3k, 6 7
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[(0112]  SE—iF I AR R 421 v YT RCRIE BK  S 7E DR K B (3 v NS, 38— B
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[0125]  MRIEASLBG A, B EAAARTREA/ BRI LA TP HE I 112002 SRS AR
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AL SRS A 112,
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W R AT Z55 7 L2, BrbA b T2 3E I Bl A T4 77 %

[0138]  H {4, 0] 7E400 FE B T G I A4 A0 45 T 2imt a) 7E - S AR R 110
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FARTI0M R A B B RIZE AN TFEEA B REE 7 EE T PSR 1 10PTAR Y U
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PR YTAR 2 2 A 2nm ) B

[0148] SRy, AR A F AR T 36, 58— B IS 20 55 Sl {k 554 AT I8 i & A 75 0% B 91
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B A S IE LB Sy ShHl, FIAE B P S 2 S o A IR N 5 i B O T B
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TR a4 2%, IF H AT AR DR A/ BB 2%
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(01711 Rk, 78— S sLEL I A, HIFBVAR Y S TAR) 55— il R 42R1 AN EE il 3R 42R2
AT A4 1] At s AR » CALE A5 BGE TV AR (™ 38 T A HR [ A — A o (1 B B T A 4 ) L AT
FRE VO R

[0172]  SE—SHALRRES2T] T A AE 1 T A SR AR L LORY AR I bt FL 55 Bl AL AT I ple /e 1
SRR TOMY R R I F o DR Bk, 2 SRS 1 1OR AR 00 R f R 10 n) 4 AL

(01731 LLEE—4lifk 52 ], B4tk 5 278 " B TAh (4 — B JED 1 5 55— Sl fb 5 248
[ EBVAT 55— JE EED2 AT P b AS ] HAdcHh, 55— Slifb 52 35— 4 D1 Al N F ST 5
— AL RS20 B )R JED2 R — S IS 21 B — )2 ED L S S —FiAL IS 21 BE )R JE D22 bl
AH0.5%E0.9. 295 — E D1 55 = F D22 b /NT0. 50, 5544k 5201 M BRVARY 5 &
A AN L JE 3 AT 3G 0 58— S AL S 29T X0 2 X I8 p KRR A Ak, M — R DI 5 5 )R
JED2:2 Ll =i T-0. O, A R LK FH T e X i A % 555 14 U1 35 VAT Bk B A o 7 — Le ST
JraH, B — B IES 27E M TR VA 1 55 — B JED2 R B A & /b anmif) & JE LUK Sk FE ST AL FE R
IR ERFE X IR R .

[0174]  FEASZEL T 3, A 3EAE 2 SARTEAR L L0 i AR EE 43 L1 2ep R0 35 10 T BF TARN
[V AHH (1 B — A AT L AT 4 s v L PN TR I 2430 o DRI O, TR R 2 S AR 110 i S — 58
A BB 2 85 — Bl Ak 554 b (1) A5 — AN AT ZE 17 B TARIT 3R VA EAG AS 5] 1 5 B YE . PR, A
PEAR AT 5 —FUAL S 270 55 Btk 554 M ) FH S0k 1) AL 1 s SRR AL , AT iR
FH &8 LV 100 Y 1 85 .

[0175]  £27F 2, 2 MREIT 0 B S AR 15 P16 11 2 B 8 H b il i2 77 v o W AR SE T =R K
BH B Ryt 36 VR AT FE AR B 5 2 ] 3 2 P e 1) 34 D V2 A D o 8 4, B 7 M T IRI 3HE
BT AL LR R 2 4, 5 RT3 A AR

[0176]  ZHEIE7, THG 1 AR TR 110325 E R A 2 AT KOH) b F LA (H202) =2 (1)
0.6 (1) B AR ZIF 15 (80 230 (81 Sk sEBLYe TR ZE AR 1 1 OR HT SR AN 5 2R T 1)
SR A IS SR TR R a0 T BT AR B S SE I T 2 — R AP IR A 112,

(01771 SRJ5, Al B A SR (HF) FORSER (HNOs) £EASSF 34 L L2 ™ 3 TARI Y B VAT
Rl 26 HAR Y, 7RSI IR BR VR S VE R, MRS - SRR 2 LA T50: 13100 L2 ]
B, 2 SRR 110A #7323512 (581 10 (53%F) BAEAS AP35 11200 ™ FRTARI M) VA
ORI T 2% o LA, A TR P SRR K 2 SR R 11O R AR AL , IF AR R W] 22
R EAL 2 PARFEAR 110 R I, LA AS I 3R 4 L1208 s TAR U5 VA H AT FE pl il 5
DRI, 75 4R B AN Sy QA0 R BH B v b ) 3 D7 vk, 5 B seBL 5 sRAT EE , AT @ BT 25
TEREAS B T2 1 40 R AE 2 SR AR 1 10_ B TR Rl B A Bl R A AN PB4 112,

[0178] @it LA 0 T RAS P I0 3R 43 (D 55 L REAEAS P ER 4 L L2 () T R TARY 25— ith
FAP SRR B A 3nmBL B K, 3 BB VAK) 55 — i 22 AR AT A5 ] S 5nmEE 5K, 4%
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CN 108963013 A W R B 17/17 1T

M AR A FEASIR T, AN E S 1127 % A7 vk TR R

(01791 FE—28sCE 77 2 Urp, A TARY 25— il 28 1R LAY VAR 58 — il 28 1 A R2 M AH 5
IR o TR FE IR, 55— il R AR IAN S il R 12R2 = % v B A7 5nmE A 1 il 222
.

[0180] Rk, Z RIS, Al £E SARFEAR 1 10 B RSB — Ak AR5 2 A A AR s Il s i
HH ) 2 SR I8 T2 AT AR B B T VB A e T sk LTy s v P BRIl 4, JF HR 2 T2
P nfEeAR b R eIy AR B UG, T AR S B R AR ARSIy U A S
AR JER L TOM R F AN EE 11200 0 2 TAR M FRVA T 435 AT 35— [ 2 B AR LA
T EEAE AR AL, AL IS 2R RE e M TR B, BT B TAR A S AR
R, BT A RE XS T A E ™ R TA b 1) 58 — Sl AL B 2 M AT MU o 491 2 S5 AL 468 it 22 04 Y
EETARHLL , 24 3 TACLAE fh 220, S — S0 52 n) B n) 2 M 78 25 Y B TA . BRI, FE 48 AR S2 T
77 RSBk s 2 ] B A i U R DL B RO R AL PR R

(01811 Ak, Eb 1% B AL B TA 55— 2L 62 5 JE 11 55— Bl Ak EE5 2 AT J B AE W13 VA
b, DUEAS TR AR [T VAR D BIRE wT AR A R AL .

[0182]  MRHHASLIN T 3, T AL - SR FEAR 1= 548 2 mT AR B 8 LI X B A
) 1) JRE T o TR I, LG AT 2 A AR 1) iR ] g 1 1 LA O B8 e b ) 2 B T il
[0183] MG ERAR , 78 AN BB B SR MRS ARG FE (9 45 00 T ] AT S R E 0 B, S B
INFRRI AR 20 B REAS TR K 2R PR AT A/ B I SR T AP B R G0 LA 3% R TR 0 3R
S A /B He A BB TS, WIS AT SEBIAT R 45 58 o bl tl , e skl oy A AE DL
BRI R BTG P o

[0184]  AHICHIIEMIAC XTI H

[0185] A H 15 Bk 78 5 [ & 1R 7 AL s T201 7455 H 19 H 4258 19 56 [ % R H1iENo . 10—
2017-0062478LA J T-20174F 12 13 H 25 B 56 LA H135No . 10-2017-017 1553/ S AL
HAH AR 5 HIFA RS,
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 16 ((("SHANGHAI") near3 [(USPAT) OR ON ON 2022/10/22
("JINKQO") near3 12:08 PM
("GREEN") near3
("ENERGY") near3
("ENTERPRISE") near3
("MANAGEMENT")
near3 ("CO") near3
("LTD") OR
(("ZHEJIANG") near3
("JINKQO") near3
("SOLAR") near3 ("CO")
near3
("LTD")).AS,AANM.
L2 922 (("YU") near3 ("Kun")) [(US-PGPUB; USPAT; |OR ON ON 2022/10/22
OR (("LIU") near3 USOCR; EPO; JPO; 12:09 PM
("Changming")) OR DERWENT)
(("ZHANG") near3
("Xinyu™))).INV.
L3 3299 ((("SHANGHAI") near3 [(US-PGPUB; USPAT; |OR ON ON 2022/10/22
("JINKQO") near3 USOCR; FIT (AP, AT, 12:11 PM
("GREEN") near3 AU, BE, BG, BR, BY,
("ENERGY") near3 CA, CH,CN, CS, CU,
("ENTERPRISE") near3 (CZ, DD, DE, DK, EA,
("MANAGEMENT") EE, EP, ES, FI, FR, GB,
near3 ("CQO") near3 HR, HU, ID, IE, IL, IS,
("LTD") OR IT, JP, KR, LT, LU, LV,
(("ZHEJIANG") near3  [MA, MC, MD, MY, NL,
("JINKQO") near3 NO, NZ, OA, PH, PL,
("SOLAR") near3 ("CO"|PT, RO, RS, RU, SE,
near3 SG, SI, SK, SU, TH,
("LTD")).AS,AANM. TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L4 38497 (("YU") near3 ("Kun")) [(US-PGPUB; USPAT; |OR ON ON 2022/10/22
OR (("LIU") near3 USOCR; FIT (AP, AT, 12:11 PM
("Changming")) OR AU, BE, BG, BR, BY,
(("ZHANG") near3 CA, CH,CN, CS, CU,
("Xinyu"))).INV. CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP,KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L5 36708 H01L31/02366,03685,0 [(US-PGPUB; USPAT; |OR ON ON 2022/10/22
68,1824,1868.cpc. USOCR; FIT (AP, AT, 12:12 PM
10/22/2022 03:24:07 PM Page 1 of 11
Workspace: 17459689 GM
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L6

L7

L8

L9

L10

L11

241

1

(L3 L4) AND L5

("20180182905"
"20180315866"
"20180018295").pn.

("20180182905"
"20180315866"
"20180018295").pn.

("2018/0315866").urpn.

AND (PGPB | USPT |
USOC).dbnm.

("2018/0182905").urpn.

AND (PGPB | USPT |
USOC).dbnm.

("2018/0018295").urpn.

AU, BE, BG, BR, BY,
CA, CH,CN, Cs, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, Cs, CU,
CZ,DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, Cs, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT;
IBM_TDB)

(US-PGPUB)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT,;

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/10/22
12:12 PM

2022/10/22
12:16 PM

2022/10/22
12:16 PM

2022/10/22
12:16 PM

2022/10/22
12:16 PM

2022/10/22

10/22/2022 03:24:07 PM
Workspace: 17459689
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AND (PGPB | USPT |
USOC).dbnm.

(semi$1conduct$4 Si
silicon) near2 (support
substrate structure layer
film) WITH (textur$4
uneven$4 convex$4
concav$4 irregularit$4
corrugat$4 roughness
curvature)

HO01L31/02366,03685,0
68,1824,1868.cpc. AND
L12

H01L31/02366,03685,0
68,1824,1868.cpc. AND
(semi$1conduct$4 Si
silicon) near2 (support
substrate structure layer
film) WITH (textur$4
uneven$4 convex$4
concav$4 irregularit$4
corrugat$4 roughness
curvature) WITH
(non$1pyramid$4 "not
pyramid$4")

H01L31/02366,03685,0
68,1824,1868.cpc. AND
(semi$1conduct$4 Si
silicon) near2 (support
substrate structure layer
film) WITH (textur$4
uneven$4 convex$4

USOCR)

(US-PGPUB; USPAT;
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

12:16 PM

2022/10/22
02:11 PM

2022/10/22
02:11 PM

2022/10/22
02:12 PM

2022/10/22
02:14 PM

L12 283181
L13 7737
L14 4
L15 308

10/22/2022 03:24:07 PM

Workspace: 17459689

Page 3 of 11

GM

SEG Solar, EX1007, Page 78




concav$4 irregularit$4
corrugat$4 roughness
curvature) WITH
(poly$1gonal
trapezoid$4 square)

L15 AND
(non$1pyramid$4 "not
pyramid$4")

L15 NOT pyramid$4

H01L31/02366,03685,0
68,1824,1868.cpc. AND
(semi$1conduct$4 Si
silicon) near2 (support
substrate structure layer
film) WITH (textur$4
uneven$4 convex$4
concav$4 irregularit$4
corrugat$4 roughness
curvature) NOT
pyramid$6

IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/10/22
02:14 PM

2022/10/22
02:14 PM

2022/10/22
02:15 PM

L16 0

L17 150
L18 4826
10/22/2022 03:24:07 PM
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L17 AND (structure
micro$1structure
nano$1structure) WITH
overlap$4

(Artificial Intelligence)
More like doc:
CN-115020503-A

Text:
(AU-2021225144-B1
OR AU-2022206802-A1
OR JP-7082235-B1 OR
CN-113540269-B OR
CN-114649427-A OR
CN-113421949-B OR
CN-113421949-A OR
CN-113540269-A OR
JP-7152580-B1 OR US-
20220123164-A1 OR
CN-111933752-A OR
CN-113299771-A OR
US-20180315866-A1
OR WO-2022069068-
A1 OR US-
20200350445-A1 OR
JP-W02019163786-A1
OR JP-6058212-B2 OR
JP-W02019163784-A1
OR WO-2020218000-
A1 OR JP-
W02020218000-
A1).did.

(Artificial Intelligence)
More like doc:
JP-7082235-B1

Text:
(AU-2021225144-B1
OR AU-2022206802-A1
OR CN-115020503-A
OR CN-113540269-B
OR CN-114649427-A
OR CN-113540269-A
OR JP-7152580-B1 OR
US-20220123164-A1
OR CN-112635591-A
OR KR-101673565-B1

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/10/22
02:23 PM

2022/10/22
02:26 PM

2022/10/22
02:26 PM

L19 8

L20 42

L21 38
10/22/2022 03:24:07 PM
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OR CN-113345970-A [JPO; DERWENT:

OR KR-20120080583-A |IBM_TDB)
OR JP-
WO02019163786-A1 OR
CN-111524982-A OR
JP-W02019163784-A1
OR US-20180315866-
A1 OR JP-
WO02019138613-A1 OR
US-20200350445-A1
OR KR-20180119969-A
OR W0-2020218000-

A1).did.

L22 44 (Artificial Intelligence)  |(US-PGPUB; USPAT; |OR ON ON 2022/10/22
More like doc: USOCR: FIT (AU, AP, 02:27 PM
CN-114649427-A AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(CN-113540269-B OR |CZ, DD, DE, DK, EA,
CN-113540269-A OR  |EE, EP, ES, FI, FR, GB,
CN-115020503-A OR  |HR, HU, ID, IE, IL, IS,
AU-2022206802-A1 OR |IT, JP, KR, LT, LU, LV,
AU-2021225144-B1 OR |MA, OA, RU, SU, WO,
JP-7152580-B1 OR  [MC, MD, MY, NL, NO,
CN-113421949-B OR  [NZ, PH, PL, PT, RO,
CN-113421949-AOR  |RS, SE, SG, SI, SK,
CN-114597285-A OR  |TH, TN, TR, TW, UA,
EP-3806165-A1 OR  |VN); FPRS; EPO;
CN-114038921-A OR  |JPO; DERWENT:;
JP-2018107468-A OR |IBM_TDB)
JP-6598091-B2 OR

CN-114038928-A OR

CN-114512555-A OR

AU-2010296714-A1 OR

EP-2479804-A1 OR

WO-2021128831-A1

OR CN-114613881-A

OR EP-2479804-

B1).did.

L23 41 (Artificial Intelligence) ~ |(US-PGPUB; USPAT; |OR ON ON 2022/10/22
More like doc: USOCR; FIT (AU, AP, 02:27 PM
CN-113540269-B AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(CN-113540269-A OR |CZ, DD, DE, DK, EA,
CN-114649427-AOR  |EE, EP, ES, FI, FR, GB,
CN-115020503-A OR  |HR, HU, ID, IE, IL, IS,
AU-2022206802-A1 OR |IT, JP, KR, LT, LU, LV,
JP-7152580-B1 OR AU-|MA, OA, RU, SU, WO,
2021225144-B1 OR  |MC, MD, MY, NL, NO,
CN-113421949-AOR  |NZ, PH, PL, PT, RO,
CN-113421949-BOR  |RS, SE, SG, S, SK,
CN-114551606-A OR  |TH, TN, TR, TW, UA,
CN-113964212-BOR  |VN); FPRS; EPO;
JP-2018107468-A OR |JPO; DERWENT;
JP-6598091-B2 OR EP- |IBM_TDB)
4002495-A2 OR US-
20220262967-A1 OR
WO-2014064929-A1
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OR JP-
WO02014064929-A1 OR
JP-6308438-B2 OR AU-
2010296714-A1 OR
KR-102257485-B1 OR
WO-2021128831-
A1).did.

L2021 L2223

L24 AND (structure
micro$1structure
nano$1structure) WITH
overlap$4

(Artificial Intelligence)
Similar to:

17/459,689 with 0 CPC
Selections and 0 Text
Selections

Text:
(US-20220302334-A1
OR KR-20170074172-A
OR KR-20180058099-A
OR CN-108110072-B
OR KR-20190077099-A
OR JP-2017539093-A
OR EP-3373339-B1 OR
US-20100224229-A1
OR EP-3373339-A1 OR
JP-2017005253-A OR
KR-20170097662-A OR
JP-2017525126-A OR

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO:
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO))

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/10/22
02:27 PM

2022/10/22
02:28 PM

2022/10/22
02:35 PM

L24 109
L25 0

L26 44
10/22/2022 03:24:07 PM
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JP-6411407-B2 OR KR-
20180081268-A OR
US-9577126-B2 OR JP-
6453297-B2 OR US-
10763381-B2 OR JP-
6746854-B2 OR JP-
2017118112-A OR US-
20190131477-A1 OR
CN-108963013-B OR
TW-201618316-A OR
KR-20160145484-A OR
KR-101751727-B1 OR
KR-20200039839-A OR
US-20190019904-A1
OR WO-2013161023-
A1 OR US-10957809-
B2 OR KR-102100909-
B1 OR KR-101995833-
B1 OR CN-106898658-
A OR KR-
20180064194-A OR
US-20150380599-A1
OR CN-114127961-A
OR EP-3161879-A1 OR
KR-101466530-B1 OR
US-20150083183-A1
OR CN-107258020-A
OR EP-3038164-A1 OR
CN-108963013-A OR
CN-104254922-A OR
EP-3238271-A1 OR
WO-2016102471-A1

OR EP-2828897-B1 OR
EP-3038164-B1 OR
US-20170179325-A1
OR JP-6552011-B2 OR
US-20200091366-A1
OR US-20180006164-
A1 OR US-
20210249551-A1).did.

L27 42 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/10/22
Similar to: USOCR; FIT (AP, AT, 02:36 PM
17/459,689 with 5 CPC |AU, BE, BG, BR, BY,
Selections and 2 Text |CA, CH, CN, CS, CU,
Selections CZ, DD, DE, DK, EA,
Text: EE, EP, ES, FI, FR, GB,
(CN-108110072-B OR |HR, HU, ID, IE, IL, IS,
KR-20180058099-A OR [IT, JP, KR, LT, LU, LV,
JP-2017525126-A OR |MA, MC, MD, MY, NL,
TW-201618316-A OR |NO, NZ, OA, PH, PL,
US-10763381-B2 OR PT, RO, RS, RU, SE,
KR-20170097662-A OR |SG, SI, SK, SU, TH,
JP-2017539093-A OR |TN, TR, TW, UA, VN,
US-20150380599-A1 WO))
OR US-9577126-B2 OR
EP-3161879-A1 OR
EP-3238271-A1 OR
10/22/2022 03:24:07 PM Page 8 of 11
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WO-2016102471-A1
OR US-20180006164-
A1 OR JP-6552011-B2
OR EP-3038164-A1 OR
EP-3038164-B1 OR
CN-107258020-A OR
MX-362141-B OR AU-
2020277220-A1 OR
KR-20180081268-A OR
JP-6067262-B2 OR
CN-103531488-B OR
US-20100051093-A1
OR BR-P10612619-A2
OR KR-20180064194-A
OR CN-101305300-A
OR DE-112009001438-
T5 OR MX-
2007015993-A OR CN-
112201731-A OR CN-
114127961-A OR EP-
4002495-A2 OR US-
20190054506-A1 OR
EP-3446777-A1 OR
EP-3331032-A1 OR
US-20180158977-A1
OR EP-1891468-A2 OR
WO-2006134300-A2
OR JP-2008543712-A
OR IL-188132-A OR
US-20090266407-A1
OR EP-1890976-A2 OR
WO-2006134301-A2
OR KR-20080017354-A
OR EP-0002829-B1 OR
CN-101296873-A OR
KR-101995833-B1 OR
KR-101333645-B1 OR
KR-20080017350-A OR
KR-20170074172-A OR
CN-101296873-B).did.

L28 44 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/10/22
Similar to: USOCR; FIT (AP, AT, 02:37 PM
17/459,689 with 5 CPC |AU, BE, BG, BR, BY,
Selections and 3 Text |CA, CH, CN, CS, CU,
Selections CZ, DD, DE, DK, EA,
Text: EE, EP, ES, FI, FR, GB,
(KR-20180058099-A HR, HU, ID, IE, IL, IS,
OR CN-108110072-B |IT, JP, KR, LT, LU, LV,
OR JP-2017539093-A |MA, MC, MD, MY, NL,
OR KR-20170074172-A [NO, NZ, OA, PH, PL,
OR JP-2017005253-A |PT, RO, RS, RU, SE,
OR KR-20170097662-A |SG, SI, SK, SU, TH,
OR JP-6411407-B2 OR |TN, TR, TW, UA, VN,
CN-108963013-B OR |WO))
KR-20180064194-A OR
US-10763381-B2 OR
KR-20180081268-A OR
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JP-2017525126-A OR
TW-201618316-A OR
KR-20160145484-A OR
KR-101751727-B1 OR
CN-106898658-A OR
CN-108963013-A OR
EP-3373339-B1 OR
WO-2013161023-A1
OR CN-107258020-A
OR KR-101995833-B1
OR EP-3238271-A1 OR
WO-2016102471-A1
OR EP-3038164-A1 OR
CN-114127961-A OR
CN-106898658-B OR
EP-3373339-A1 OR
US-9577126-B2 OR
US-20180006164-A1
OR EP-3038164-B1 OR
US-20150380599-A1
OR US-20150083183-
A1 OR EP-3161879-A1
OR KR-20150000510-A
OR CN-104254922-A
OR JP-6552011-B2 OR
EP-4002495-A2 OR JP-
6453297-B2 OR EP-
3331032-A1 OR US-
20180158977-A1 OR
JP-2017118112-A OR
MX-362141-B OR AU-
2020277220-A1 OR
EP-3185307-B1 OR
EP-3185307-A1 OR
KR-20200090532-A OR
US-20190019904-A1
OR US-20170179325-
A1 OR US-
20160204301-A1 OR

JP-6746854-B2).did.

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents

N1 45713 (semi$1conduct$4 Si (US-PGPUB; USPAT) [OR ON ON 2022/10/22
silicon) near2 (support 02:33 PM
substrate structure layer
film) WITH (textur$4
uneven$4 convex$4
concav$4 irregularit$4
corrugat$4 roughness
curvature)

N2 43 H01L31/02366,03685,0 [(US-PGPUB; USPAT) |OR ON ON 2022/10/22
68,1824,1868.cpc. AND 02:33 PM
(semi$1conduct$4 Si
silicon) near2 (support
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substrate structure layer
film) WITH (textur$4
uneven$4 convex$4
concav$4 irregularit$4
corrugat$4 roughness
curvature) WITH
(poly$1gonal
trapezoid$4 square)

N3 41481 N1 NOT pyramid$6 (US-PGPUB; USPAT) |OR ON ON 2022/10/22
02:33 PM
N4 2969 N3 AND (structure (US-PGPUB; USPAT) [OR ON ON 2022/10/22
micro$1structure 02:34 PM
nano$1structure) WITH
overlap$4
N5 2858 N4 AND (distance width [(US-PGPUB; USPAT) [(OR ON ON 2022/10/22
wide gap) 02:34 PM
N6 230 N5 AND tunnel$4 near2 | (US-PGPUB; USPAT) |OR ON ON 2022/10/22
(film layer) 02:35 PM
10/22/2022 03:24:07 PM Page 11 of 11
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BREEIIHS
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(57 [E#]
[FRRE] EROBERVEORESHEICK > T, EMBlE 21
EERL CEEDREER L3 & &L, SiEA 1312 11 g
NORABESERET B ENTE, I5IC, BHEN 16

DEGHAECEILMICEET 5 ENTEIHER
BMEBRUVZORIENFERTI B EEANET B,
[#AFER] ZtmEIC 2 BEOEAL S F—){V MEED
FH2EBIUEZFT 558 1 BEUOFEMFRERT 0 &,
FAMEM T 3L, REEB 15 ENSBHSNSIAE
TIMRE 2 1 THO T, FEHRER 1 0 DIHEICSL)
T, BAEEERE 1 3 AR EShDFERER 1 0 DEE
EA, FEEER 1 0 OZAEER XD EXFRCESIC
EEehaLctlc, IAMAREESFEELTE D, R
HEB EICZAEEMR 1 3 A NS N TR EIABTIRRE
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(2) J P 2004-273829 A 2004.9.30

[HHEROEH]

[FEXRIE1]
ZABC2EEOERZIF-NYIMIREODE 2EZSAEEAEIZIF 1EELOFERER
E. ZAHEME, EAEMENSBAINEZIAETERRETH > T,
FRFEEREROZFIAAICSNT. SKXAEBIEHEINIFEREZROBERMA. Fiid
FYEFREROZAEEDIDEARICECCBEETNZ EEERC, FXAINRHEZEZEL
THED, ZREBLICEAAEBI M INTRBITLERNBLTIREERRE,

[EXIE 2]
ZSABEC2REORLGBIR-—NUYIMREDE 2EZSAEAEIZIF 1 EERNOFERER
E.ZHEEME, EREMENSBREINIAETBRRETH > T. 10
BRI EREROZAEICSEVNT, SXAEBINHEINDIFEREROBERMA. i
IYEREROZXAEERLIDERRICESKEEZEN. DO XEBERBBN,. F-NYFERE
DEVE2BENBLICHEMEINTRZICLEERHETIAETRKE.

[FEXRIE 3]
SHAXBEC2EEOERRZIF-NYIFREDE 2ESUEAEIIFE 1 EERNOFERER
E.ZAHEME, EAEMENSBREINIAEERRETH o T,
fiEZXmEEA. PNV FREOEVWE2EEARAELCHEMEh, NOZIALEER
DHE\EHN, FIRF-NYMFREOSVWE2BEEAUEORIDENESNTLERSBET IR
ELTMRE.

[EXKIE4) 20
SAEAC2REOERDIF-NYIMINREDE 2EZSAEAEIHIF 1 EEHOFERER
E. SHEEME, EAEMENSBAITNIAEEBRRETH > T,
fimZXEmEEA., F-NYFEEODEWE2EERAELCHMEN, NDOREIZATE
BAEBRSNTUWAW2BEOERLZ - NV MEREOE 2EERNENINRSEMBIEEICKD
BWBEBSNTARDICLEEMETIASTBREE,

ERIE S5 )
BERZ2PF—NYI-FEEOE 2B8ERHEN, Tho0EREBERUVZOEFEEHEICS LT,
BERBA3RAFKEBELTBAEINZERETI ~400WTNANMT DODCEHOALETHRESE,
[FEXRIE 6]

F—NYFRENMNBULWE2EERNEN., F-NVIFREFMNBLWE 2EZTAEOREMOLO 30
ERELNVERELARAMLUDOEREZEEZEE I 2ERESCRBEOAEERRE,

[EXRIE 7]
BERDPF—NVIEEOE 2BEHEN, ThOoOERREBRUVZOEFEEFICS LT,
ZOREHIAEHLULTEBZERETI ~6 DNV THAM T DCREHOAETHREE,

[EX1E 8]
FIEZSAOXEREROSZIATMCESREF 2EZTRAEATM L. SXEMEBBEAEE MU
NOBREFE2EBENEZRFIL. RO REE2BEAENMNRETh cEE CHREBES 2
EERAEZFMI DI LERMETIAETHREEORERZE,

[EBBOFMAEE]

[0001] 40
[XBOEBI HEMHE]

AEBF. AETHEERVZOREAFZCHL, FVDHEMACE. FEEXHMBEAVES
MEODAEERKERVZOREAEZICHT %,

[0o002]

[ €3k O]

— R, BEBYVUIAVPEZERYVIVERERAWVW TP nEEEEIBZABE LI

. BS5ICRTELEDEC. FvAFERLCLDERLEYVAYAYITYREIILFIT AV —
EFETCTRASAALTEBLpHYUIVER2ZIECHL, SAE2EEHLENLCMIUCT., ME
MR (SE10p miBE) MEMENE, RBBETnELBEBEINMNERNENZ., —A
VEREBAICRROYITEBHMBALCKDp BREBANMEMEINTULS (A, 55 50
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(3) J P 2004-273829 A 2004.9.30

Xat1), BB, nHIEREIORAICARFAHLEES AFEHMENTILNSE, REHILEES
ELTIRH, TiOo, XIFSi- NN, BlAE, 700 A REOEETHKMENh3. COR
ERIEBRSE. REBLEOXAEMNHMREEELCYVIVEAAETELETEIF T UTOE
REEERBICEENTH 3,

SAEOZAXAEEMI 00X, @8, YVIVEROTHELRARL. EEUR-IX+%2H
WEERZFZICEDERENS, COBR, SXEBEHE1 000HERKRELTIE, 200 m
EEOHBKID (LT, YUY RFREB7 ) EB2ZmMmEEOXRERD (LT, A1 TV
vyIrEBE)ZHEGEHENY—VERWNWT, FHXAOYVIVERAETEDILETLLT S
IkRkNASNTLS, —A,. EEEBIIE. PIZIZOoLZEEMP LI BMBERKRESARLD
DR, BRIz ETERENS., 10
[000 3]

oL >8AABEBRIVIE. I6ICRTELDIC., nBEILHEIORAE. DT UHXAGA
oyavieEmeAN REGROEH. RBEMPUCREEES1 ~-10pmA-F—-—0MORE
ReEBm>TULBN, ERSKICHEDIFFFELETBIO0OI1HASERINTLSE, LT
COFE1O01TO—BWIITV Uy FEBTAERENDS., TZNRUIOFER1 01 OKREIC

3. ERULEELESIC. BOPTHENWEPALEEZRFHLERS ELTERENTL 3,

T, OXBEHRELT, L-Y-NIRETERBCAVYFROBERHE LT, 20
BOFPIAVFETEBEEZEDADIDCHERIZIBRARBEINATLS (H A,
BHEXM2). chlck), EBBERROHIO 1 OSSO0y mBEUTICERALT. B
LEABOFERYUVIVEREANWTE, XAFEBEELALT. KUVBLXELZBENIE 20
Ehsd, £, EMIBEB(BIRBILCHEI) Z50p mEBEMNTELANS, BRTIEXRESC L
2CLET. EMAKRFAONTEBEORFETL., CIENEROEMZERBILELTL S,
[0004)]
(Bxm11E®E2002-176186%
[45sFmi2 ) $BETE 8- 191152850
[0005]

[EBABRLEDETBHEE])

ULAL, FTEGYVIVERORBALCTHUVHEICHRETEBEEMLLEEES., BAREIO
ERAN A ESNNBEBREBEOABLACEFTEEEBEAGCRILOICE. EBEKLABEOER
BE-—"TCTOBEBICETHRUTCSKWMDENSD (EMTOREBELAKILE). EMIBEBOKREALM 30
BICIBERNS D, S cCREBMALTE, EREELRFB/BEOLHOOMOI U IUE
HMTOEEHRVLESGSAUNS, FERIFIEMICIERELRREL S, COLH, TXET
EBMEORTBLEABRBEEERTZILIRABTH), ASEBENEETRDICED B

S ENTEGDLY,

Fh. BECAYFTFETERBEEZEDAOAHETE., B2, YUIIVERTRAMSIEL.
NOWMBICNMITEICENMBETHSE, LT, BEFHITBZLDIC. BIRILF-—0ON
ME—AQOL—-—Y -2 VERKRACBFLTIYVIVEREKIETZIHZP, 8F
EEOFENTCOEEREMNIAMDELGRD), REJALOBXRERS., &5, AUy K
DERAANOEMEEOEHIAHIE. BIX LR ZEY, BEQOUIFFI7FEZFNALT
I5CLRTEST. ERDPoEXEQEMAODHEABEAORVWEBEAAZNINBEEARS 40
o EOoT. IXEMICHEIX+LERDIPLT, BECABELERELEETSZICLIE#T
&H>.

[0006]
FEBILLEREEEHF L INZEOTH), EBOBERVZOREAZCEL T, B
BMIEEZBRALTALAETRWERETLEIEZ EEBIC. EBMADORABEESEMRMATEC
ENTE, SBIC. BENODBESRAFCINVRMCRETBCENTEBIAETHEE
BEUETOREAZTERBITZICELEBMET S,

[000 7]

[REEMRATDIODOFER]

AEBIF. SAAC2BEOERZIF-NVIREOE 2EENEEBIZIEI1IBEERD 50

NS
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FEHAERE, ZTAEEBRE, EEMEBENSBRINZIAETEBRRETH > T.
(MHFRFEREROZTAAICS VT, TAAEBMHIAIFA TN I FEREROEERT AN
R FEREROZAEEMIDVDEABRECESICBEEINZD EEEIC., SAAANAREI
EBLTH), BXHBLCEFXTERIAIER SN TESB C L.
(2HFHBHEEREROZIATICHSNT, FATESBAFER IV I EEREROEERT AN
HEFEREROSAXAEERLIVDEARLRICESRESN, ADODFXEBEBNA, F—-){Y
/EF@HL\?F’:ZE.F Jlﬁ'tluﬁ/ﬁiéh’cﬁégt\
(3HFREFAEEREBN. F-NVIFREOEVWE2EEREBLICEMEN. MDOEIFX
HEMOEKEIIEN., BIZF—-NNVIFRBREODBEVWSF2EERNBOBEBIDENIVN E, £
(4)m£1tﬁ B, F—NYEEOBWE2EERELFCEMmMEh, ADE@EE 10
EBAERINTULWRN2EBEORLZ -V IIREOFE 2EERENRSEHLIEE
-xuwgénruéztéﬁﬁt?éo
Fhh. ZXPOXRETHREBEODEEAZI., F1EEROFXEREZROZAAICESRES
PEERAEEML. SAXATEBFEAREENIOSREEF 2EERAEEAKREL. 2 EBE
F2EEBAENMNBREINCEEBCREEF 2 ESAEEAFMN I LEREMET 3,
[000 8]
[BBOEHED A EE]
ERBEOABEBRREILZ, TE LT, F1EEROFERERE, COEROIATICH
méntzﬁﬁwinéF—Azbﬁﬁw%zgéiﬁ(uT\mﬁF%zgii@tﬁ
REF2EBABELI )L, FSAEEBE, TEEMEHNASBERIND., S, FTHE 20
t&ﬁ@@ﬁ?&%%ﬁcu\%m3®%1Fagﬂﬁﬁﬁﬁkkméntuéztﬁﬁ
F UL,
FHARERIZI, @8, LETBREFICAVSNZIER, AE. YUIVER, IV =
DLAEREOTEFEGKER ; YUV IIZILER, FUDLMEERZEOLEDY
FERER , SOV EFEFRTZIENTES, ANTE, YUJIVERMIMTFELW
o FEREREI, ECFv A MEX, CZEXBFZELCEOERENEA> Iy 2B
T3 ENTE, ChEHAE, IWFIAVP—FETASTAIAUVUTCRAWNWBRZ ENTES
o FEMEIRIF, MAIE., 0.1 ~20 QcmEBEEOHMEICEEINTILIBZI ENE
YTHB,
[0009)] 30
FEREREI, FI1EERQEEEEZELTCLNE, F1EERIE, nBEXEpEOLTH
TELL, FERERICIET. SXAELLIBALC, IATABEEELLT., 2BEOEL S
F=NVFEREOFE 2EEREIERINTINS, T, F2EERELI, F1EHEER
CIFEBENTH D, mxunMwufnf@ott;u oau\¢%wgmku\
FHAGE (ZHXE) NS nE, BOEBXEIAAGBAINASpE, nHOEBOLWITIhOIER
?EELTUT%&HO%E@F—Nyb%E@\%EWEEH%%@FH@<\Wiﬁ
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Docket No. 084546-000033

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application )
Kun YU et al.

) Group Art Unit: 1721
Application No.: 17/459,689 )

)  Examiner: Golam Mowla
Filed: August 27,2021 )

)  Confirmation No.: 8617
Title: SOLAR CELL, MANUFACTURING )

METHOD THEREOF, AND
PHOTOVOLTAIC MODULE

RESPONSE TO RESTRICTION REQUIREMENT

Mail Stop Amendment - VIA EFS
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sirs:

In response to the Request for Restriction Requirement mailed August 18, 2022 in the

above-referenced application, please consider the following remarks:

Remarks/Arguments begin on page 2 of this paper.

4889-3339-8325.1
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REMARKS

The Request for Restriction Requirement mailed August 18, 2022 was received and

carefully reviewed. Claims 1-20 are pending in this application and subject to the following

requirement for Election of Species.
The Examiner requires an Election of one of the following Inventions:
Invention I — Claims 1-17, drawn to a solar cell, classified in HO1L 31/02366; and

Invention II —Claims 18-20, drawn to a method of making solar cell, classified in

HO1L 18/1868.

In response to the requirement for Election of Inventions, but without conceding the
propriety thereof, Applicant elects Invention I, which encompasses claims 1-17, for further
prosecution. The election of Invention I for further prosecution is being made without prejudice

to the presentation of the claims of Invention II in later applications.

The applicant requests withdrawal of this Restriction Requirement and requests the
elected claims to be examined on merits.

Favorable consideration and prompt allowance are respectfully requested.

CONCLUSION
It is believed that all of the grounds of the Office Action have been properly addressed.
Applicant therefore respectfully requests that the Examiner reconsider and withdraw the Office
Action.
Should any questions arise in conjunction with this application, or should the Examiner
believe that a telephone conference would be helpful in resolving any remaining issues
pertaining to this application, the undersigned can be reached at the telephone number listed

below.

4889-3339-8325.1
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Except for issue fees payable under 37 C.F.R. § 1.18, the Commissioner is hereby
authorized by this paper to charge any additional fees during the entire pendency of this
application including fees due under 37 C.F.R. §§ 1.16 and 1.17 which may be required,
including any required extension of time fees, or credit any overpayment to Deposit Account No.

19-2380.

Respectfully submitted,

[Jeffrey L. Costellia, Reg. No. 35483/
Jeffrey L. Costellia
Registration No. 35,483

NIXON PEABODY LLP
CUSTOMER NO.: 22204

799 9th Street, N.-W._, Suite 500
Washington, DC 20001-4501
Tel: 202-585-8000
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UNITED STATES DEPARTMENT OF COMMERCE
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
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www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
17/459,689 08/27/2021 Kun YU 084546-000033 8617
22204 7590 09/06/2022 | EXAMINER |
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799 Ninth Street, NW MOWLA, GOLAM
SUITE 500
WASHINGTON, DC 20001 | ART UNIT | PAPER NUMBER |
1721
| NOTIFICATION DATE | DELIVERY MODE |
09/06/2022 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):

ipairlink @nixonpeabody.com
nppatent@nixonpeabody.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

Yu et al.

Application No. 17/459,689 :

Filed: August 27, 2021 : DECISION ON REQUEST
For: SOLAR CELL, MANUFACTURING : AND PETITION
METHOD THEREOF, AND :

PHOTOVOLTAIC MODULE

This is a decision on the renewed request to participate in the Patent Prosecution Highway (PPH)
program and the petition under 37 CFR 1.102(a), filed August 24, 2022, to make the above-
identified application special.

The request and petition under 37 CFR 1.102(a) are GRANTED. It is noted that the PPH request
and petition lists the relied upon Office of Earlier Examination (OEE) work product as the
Decision to Grant a Patent with a mailing date of May 10, 2022. However, a decision to grant a
patent cannot be the relied upon work product unless it was a first action allowance. Therefore,
the decision herein is based on the Notice of Reasons for Refusal with a mailing date of

January 11, 2022.

DISCUSSION
A grantable request to participate in the PPH pilot program and petition to make special require:

1. The U.S. application for which participation in the Global/IP5 PPH pilot program is
requested must have the same earliest date, whether this is the priority date or filing date, as
that of a corresponding national or regional application filed with another Global/IP5 PPH
participating office or a corresponding PCT international application for which one of the
Global/IP5 PPH participating offices was the International Searching Authority (ISA) or the
International Preliminary Examining Authority (IPEA);

2. Applicant must:
a. Ensure all the claims in the U.S. application must sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in the
corresponding Office of Earlier Examination (OEE) application and
b. Submit a claims correspondence table in English;
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3. Examination on the merits of the U.S. application has not begun;

4. Applicant must submit:

a. Documentation of prior office action:
i. a copy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the Global/IP5 PPH participating office application(s) containing
the allowable/patentable claim(s) or
ii. if the allowable/patentable claims(s) are from a “Notification of Reasons
for Refusal” then the Notification of Reasons for Refusal or
iii. if the Global/IP5 PPH participating office application is a first action
allowance then no office action from the Global/IP5 PPH participating office
is necessary should be indicated on the request/petition form or
iv. the latest work product in the international phase of the OEE PCT
application;

b. An English language translation of the Global/IP5 PPH participating office action

or work product from (4)(a)(i)-(ii) or (iv) above; and

5. Applicant must submit:
a. An IDS listing the documents cited by the Global/IP5 PPH participating office
examiner in the Global/IP5 PPH participating office action or work product (unless
already submitted in this application) and
b. Copies of the documents except U.S. patents or U.S. patent application
publications (unless already submitted in this application).

The request to participate in the PPH pilot program and petition comply with the above
requirements, in light of the documents and remarks filed August 24, 2022. Accordingly, the
above-identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to Jamice Brantley whose
telephone number is (571) 272-3814. All other inquiries concerning the examination or status of
the application are accessible in the PAIR system at hitp://porial uspto.gov/.

| Lndvea mith |
Andrea Smith
Lead Paralegal Specialist, Office of Petitions
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(19) [Publication country] JP (12) [Kind of official gazette] A (11) [Publication number]

(43) [Date of publication of application] 19940304

06061515

(54) [Title of the invention] SOLAR CELL AND MANUFACTURE THEREOF

(51) [International Patent Classification 5th Edition]

HO1L 31/04

[FI]

HO1L 31/04 M 7376-4M
H 7376-4M

(21) [Application number] 04361560

(22) [Filing date] 19921228

(31) [Application number of the priority] 91
91 4143084

(32) [Priority date] 19911227

19911227

(33) [Priority claim country] DE

DE

(31) [Application number of the priority] 91
91 4143084

(32) [Priority date] 19911227

19911227

(33) [Priority claim country] DE

DE

(71) [Applicant]

[Name] HEZEL RUDOLF

(72) [Inventor]
[Full name] HEZEL RUDOLF

Overview
Close
(57) [Overview]

PURPOSE: To obtain a solar cell having high efficiency in a high temp. and esp. low temp.

processes by forming bump regions on a semiconductor substrate, covering them with a

passivation layer, partly removing it to expose the bump regions and forming conductive contacts

on the passivation material on the exposed bump regions and side faces.

CONSTITUTION: An MIS inversion layer solar cell 10 comprises a semiconductor substrate 12,

inversion layer 14, passivation layer 16, metal 20 and thin tunnel oxide 18 forming MIS contacts.

After bump regions 24, 28 and trench-like regions 30, 32 between them are formed on the

semiconductor surface, the passivation layer 16 is deposited on the entire surface. According to

required area of the contact regions, the passivation layer 16 and part of the semiconductor are

removed from the bump regions. A thin tunnel insulation layer 18 is formed, and the metal 20 is

deposited obliquely in vacuum on the bump regions 24, 26, 28 and side faces 34, 36, 38 to form
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Machine Translated by Google
Reference number: 06989JP02 Shipping number: 366229 Shipping date: August 2, 2022 1

Notification of reasons for refusal

Patent application number Patent application 2022-084397
Drafting date Patent office July 25, 2022 Toshifumi Hara
examiner Attorney for patent Hatta International Patent
applicant Applicable provisions Business Corporation Article 36,

Paragraph 6, Iltem 2 (Clarification)

This application should be rejected for the following reasons. If you have any opinion on this,

please submit your opinion within three months from the date of sending this notice.

cause

1. (Clarification) This application is based on 36 U.S.C.

does not meet the requirements stipulated in Article 6, ltem 2.

» Reason 1 (clarity)

*Request items 1-13
The statement "the first passivation layer positioned on the second textured structure” in claim 1 is
unclear as to how the first passivation layer is positioned with respect to the second textured structure,
resulting in , the structural relationship between the second textured structure and the first passivation
layer is unclear (if it means "the first passivation layer located on the second textured structure”, please

state so clearly). .). Therefore, it is possible to clearly grasp the invention from the statement of claim 1.

Can not.
Therefore, the invention according to claim 1 is not

clear. The same is frue for the inventions according to claims 2 to 13 that quote claim 1.
- Claims 11 and 13 In claim

11, "silicon oxynitride" is stated before the statement "said silicon oxynitride layer”, but "silicon

oxynitride layer" is not stated. It is not clear that the "silicon oxynitride layer" itself forms a layer.
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Machine Translated by Google

Reference number: 06989JP02 Shipping number: 366229 Shipping date: August 2, 2022 2/E

Therefore, the invention according to claim 11 is not

clear. The same applies to the invention according to claim 13, which cites claim 11.

<Record of prior art document search results>

eInvestigated field IPC H01L31/02-31/078
YYYYYYYYYYYYYYY

*Prior art document International Publication No. 2016/129481
US Patent Application Publication No. 2018/0182905 US Patent
Application Publication No. 2018/0315866 Japanese Patent Application
Publication No. 2012-216788 Chinese Patent Application Publication
No. 112599615 Chinese Patent Application Publication No. 110931596
Japanese Patent Application Publication No. 6 -61515 publication

This record of the results of the prior art search does not constitute a reason for refusal.
If you have any inquiries about the content of this notice of reasons for refusal or wish to have
an interview, please contact us at the following address. If you wish to receive the draft amendments

by e-maiil, etc., please let us know by telephone.

First Examination Optical Device (PA2K) Toshifumi Hara TEL.
03-3581-1101 Extension 3253
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Doc Code: PPH.PET.652 PTO/SB/20GLBL (09-21)

Document Description: Petition to make special under Patent Prosecution Hwy Approved for use through 08/31/2024. OMB 0651-0058
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 OMB control number.

REQUEST FOR PARTICIPATION IN THE GLOBAL/IP5
PATENT PROSECUTION HIGHWAY (PPH) PILOT PROGRAM IN THE USPTO

Application No.: |17/459,689 First Named Inventor: |Kun YU et al.
Filing Date: 2021-08-27 Attorney Docket No.:  1084546-000033
e e SOLAR CELL, MANUFACTURING METHOD THEREOF, AND PHOTOVOLTAIC MODULE

THIS REQUEST FOR PARTICIPATION IN THE PPH PILOT PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE
SUBMITTED VIA EFS-WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PILOT PROGRAM AND
PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PPH PILOT PROGRAM.

Office of earlier examination (OEE): japan (Japan Patent Office)

OEE application number: 2021-137285

Both the OEE application and the above-identified U.S. application
have the following earliest date {filing or priority date): August 4, 2021

Type of OEE work product relied upon: pecision to grant a patent

Mailing date of OEE work product: May 10, 2022

Supporting Documents

1. OEE Work Product and Translation

A copy of the OEE work product and translation if not already in English:
|:|Attached |Z|Previously Submitted |:|Not required because the decision to grant a patent was the first office action

|:|Applicant requests the USPTO to attempt to obtain the OEE work productd from the Dossier Access System or PATENTSCOPE

NOTE: If the applicant requests the USPTO to obtain the OEE work product electronically andsuch attempt is unsuccessful, the
applicant will be required to supply the document. Accordingly, to avoid dismissal of the initial PPH request and potential denial of
participation in the PPH program, the applicant should verify that the OEE work product is actually available via the Dossier Access
System or PATENTSCOPE before requesting retrieval. If the applicant is unable to verify availability, then the applicant should submit
the document with the PPH request.

2. References Cited in OEE Work Product

An information disclosure statement (IDS) listing the references cited in the OEE work product and document copies (except U.S. patents
and U.S. published patent applications):

IZ|Attached Previously Submitted |:|Not required because no references were cited in the OEE work product

[Page 1 of 2]

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a
currently valid OMB Control Number. The OMB Control Number for this information collection is 0651-0058. Public burden for this form is estimated
to average 2 hours per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data
needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or any other aspect of this
information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United States Patent and Trademark

TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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PTO/SB/20GLBL (09-21)
Approved for use through 08/31/2024. OMB 0651-0058
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 OMB control number.

REQUEST FOR PARTICIPATION IN THE GLOBAL/IP5 PPH PILOT PROGRAM IN THE USPTO
(continued)
Application No.: 17/459,689 First Named Inventor: |Kyn YU et al.
3. Claims Correspondence Certification Statement
All of the claims in this application sufficiently correspond to the patentable/allowable claims in the OEE application.
4. Claims Correspondence Table
Claims in U.S. Application :ir"a(t)egltza zlspﬁfai&i Explanation Regarding the Correspondence

1 1 Claim 1 sufficiently corresponds to claim 1 of OEE application
2 2 Claim 2 sufficiently corresponds to claim 2 of OEE application
3 3 Claim 3 sufficiently corresponds to claim 3 of OEE application
4 4 Claim 4 sufficiently corresponds to claim 4 of OEE application
5 5 Claim 5 sufficiently corresponds to claim 5 of OEE application
6 6 Claim 6 sufficiently corresponds to claim 6 of OEE application
7 7 Claim 7 sufficiently corresponds to claim 7 of OEE application
8 8 Claim 8 sufficiently corresponds to claim 8 of OEE application
9 9 Claim 9 sufficiently corresponds to claim 9 of OEE application
10 10 Claim 10 sufficiently corresponds to claim 10 of OEE applicatior
11 11 Claim 11 sufficiently corresponds to claim 11 of OEE applicatior]
12 12 Claim 12 sufficiently corresponds to claim 12 of OEE applicatiol
13 13 Claim 13 sufficiently corresponds to claim 13 of OEE applicatio|
14 14 Claim 14 sufficiently corresponds to claim 14 of OEE applicatiol
15 14 Claim 15 sufficiently corresponds to claim 14 of OEE applicatio|
16 14 Claim 16 sufficiently corresponds to claim 14 of OEE applicatio|
17 14 Claim 17 sufficiently corresponds to claim 14 of OEE applicatio|
18 15 Claim 18 sufficiently corresponds to claim 15 of OEE applicatio|
19 16 Claim 19 sufficiently corresponds to claim 16 of OEE applicatiol
20 17 Claim 20 sufficiently corresponds to claim 17 of OEE applicatio|

Signature Neffrey L. Costellia, Reg. No. 35,483/ Date  August 24, 2022

Name (print or type) Jeffrey L. Costellia Registration Number 35,483

[Page 2 of 2]
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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. The United States Patent
and Trademark Office (USPTO) collects this information under authority of 5 CFR 1.290. The information in
this system of records is used to manage all records of applicant including name, citizenship, residence,
post office address and other information with respect to inventors and their legal representatives
pertaining to the applicant's activities in connection with the invention for which a patent is sought. This
information is protected from disclosure to third parties in accordance with the Privacy Act. However,
routine uses of this information may include disclosure to the following: to law enforcement and
investigation in the event that the system of records indicates a violation or potential violation of law; to a
Federal, state, local, or international agency, in response to its request; to an agency, organization, or
individual for the purpose of performing audit or oversight operations as authorized by law; to non-federal
personnel under contract to the agency; to a court for adjudication and litigation; to the Department of
Justice for Freedom of Information Act (FOIA) assistance; to members of congress working on behalf of an
individual; to the Office of Personnel Management (OPM) for personnel research purposes; to National
Archives and Records Administration for inspection of records; and to the Office of Management and
Budget (OMB)for legislative coordination and clearance. Failure to provide any part of the requested
information may result in an inability to process requests for access and information. The applicable
Privacy Act System of Records Notice for this information is COMMERCE/PAT-TM-7 Patent Application
Files, available at Federal Register /Vol. 78, No. 61 / Friday, March 29, 2013 /Notices 19243.
hipsdffweav.govinde qoveontentinkgPR-201 30328 ndl201 30734 L. og
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CLAIMS

1. A solar cell, comprising:

a semiconductor substrate, wherein a rear surface of the semiconductor substrate has a first
texture structure, the first texture structure has a non-pyramid microstructure and includes two
or more first substructures at least partially stacked on one another, a top surface of the first
substructure is a polygonal plane, and for the two or more first substructures at least partially
stacked on one another, in a direction away from the rear surface and perpendicular to the rear
surface, a distance between a top surface of an outermost first substructure and a top surface of
an adjacent first substructure is less than or equal to 2 pm; and a one-dimensional size of the
top surface of the outermost first substructure is less than or equal to 45 pm, an average of the
one-dimensional size ranges from 10 um to 15 um;

a first passivation layer located on a front surface of the semiconductor substrate;

a tunnel oxide layer located on the first texture structure of the rear surface of the
semiconductor substrate;

a doped conductive layer located on a surface of the tunnel oxide layer, a conductivity type
of doping elements of the doped conductive layer being same as that of the semiconductor
substrate; and

a second passivation layer located on a surface of the doped conductive layer.

2. The solar cell according to claim 1, wherein the front surface of the semiconductor
substrate has a second texture structure, the second texture structure includes a pyramid-shaped
microstructure, the pyramid-shaped microstructure includes a top portion away from the front
surface of the semiconductor substrate and a bottom portion close to the front surface of the
semiconductor substrate, and in a direction away from the front surface and perpendicular to
the front surface, a distance between the top portion and the bottom portion of the pyramid-
shaped microstructure is less than or equal to 5 pm.

3. The solar cell according to claim 1, wherein for the two or more first substructures at
least partially stacked on one another, in the direction away from the rear surface and

perpendicular to the rear surface, the distance between the top surface of the outermost first
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substructure and the top surface of the adjacent first substructure ranges from 0.3 pmto 1.2 pm.

4. The solar cell according to claim 1, wherein a shape of the top surface of the first
substructure includes at least one of a diamond, a square, a trapezoid, a substantially diamond,
a substantially square or a substantially trapezoid.

5. The solar cell according to claim 1, wherein a thickness of the tunnel oxide layer on the
top surface of the outermost first substructure is less than a thickness of the tunnel oxide layer
on a side surface of the outermost first substructure.

6. The solar cell according to claim 1, wherein a thickness difference between the tunnel
oxide layer on the top surface of the outermost first substructure and the tunnel oxide layer on
a side surface of the outermost first substructure is less than or equal to 0.15 nm.

7. The solar cell according to claim 1, wherein the first texture structure further includes
two or more adjacent second substructures that do not stacked on one another, and a one-
dimensional size of a top surface of the second substructure away from the rear surface is less
than or equal to 45 pm.

8. The solar cell according to claim 7, wherein the top surface of the second substructure
is a polygonal plane.

9. The solar cell according to claim 8, wherein a shape of the top surface of the second
substructure includes at least one of a diamond, a square, a trapezoid, a substantially diamond,
a substantially square or a substantially trapezoid.

10. The solar cell according to claim 1, wherein the tunnel oxide layer includes at least one
of a silicon oxide layer, an aluminum oxide layer, a silicon oxynitride layer, a molybdenum
oxide layer or a hafnium oxide layer, and the tunnel oxide layer has a thickness ranging from
0.8 nm to 2 nm.

11. The solar cell according to claim 1, wherein the second passivation layer includes at
least one of a silicon nitride layer, a silicon oxide layer or a silicon oxynitride layer, and the
second passivation layer has a thickness ranging from 70 nm to 120 nm.

12. The solar cell according to claim 1, wherein the first passivation layer includes at least
one of a silicon oxide layer, a silicon nitride layer, an aluminum oxide layer or a silicon
oxynitride layer.

13. The solar cell according to any one of claims 1 to 12, wherein the semiconductor
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substrate is an N-type monocrystalline silicon substrate, the doped conductive layer is an N-
type doped polycrystalline silicon layer, an N-type doped microcrystalline silicon layer or an
N-type doped amorphous silicon layer, and the doped conductive layer has a thickness ranging
from 60 nm to 200 nm.

14. A photovoltaic module, comprising a plurality of solar cell strings, each of the plurality
of solar cell strings comprising the solar cell according to any one of claims 1 to 13.

15. A method for manufacturing the solar cell according to any one of claims 1-13,
comprising:

texturing a semiconductor substrate, and forming a second texture structure on a front
surface of the semiconductor substrate, wherein the second texture structure includes a
pyramid-shaped microstructure;

forming a doped layer with doping elements to the front surface of the textured
semiconductor substrate;

polishing a rear surface of the semiconductor substrate with an alkali solution such that
a first texture structure is formed on the rear surface of the semiconductor substrate, wherein
the first texture structure has a non-pyramid microstructure and includes two or more first
substructures at least partially stacked on one another, a top surface of the first substructure is
a polygonal plane, and for the two or more first substructures at least partially stacked on one
another, in a direction away from the rear surface and perpendicular to the rear surface, a
distance between a top surface of an outermost first substructure and a top surface of an adjacent
first substructure is less than or equal to 2 pm; and a one-dimensional size of the top surface of
the outermost first substructure is less than or equal to 45 um, an average of the one-dimensional
size ranges from 10 pm to 15 um;

forming a tunnel oxide layer on the first texture structure of the rear surface of the
semiconductor substrate;

depositing a polycrystalline silicon layer on a surface of the tunnel oxide layer, and
forming a doped conductive layer by doping the polycrystalline silicon layer, wherein the doped
conductive layer and the semiconductor substrate have doping elements of a same conductivity
type;

forming a first passivation layer on the front surface of the semiconductor substrate; and
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forming a second passivation layer on a surface of the doped conductive layer.

16. The method according to claim 15, wherein the polishing a rear surface of the
semiconductor substrate with an alkali solution includes:

cleaning the rear surface of the semiconductor substrate with the alkali solution having a
mass fraction of 5% to 15% to remove porous silicon;

dropping, by spraying, micro-liquid droplets of the alkali solution to the rear surface of the
semiconductor substrate for roughening treatment, and then performing pre-cleaning with a
hydrofluoric acid having a mass fraction of 5% to 10%;

polishing the rear surface of the semiconductor substrate with a polishing liquid at a
polishing temperature ranging from 70°C to 80°C for a polishing time less than 260 seconds,
wherein the polishing liquid includes NaOH having a mass fraction of 1% to 15%, KOH having
a mass fraction of 1% to 15% and an additive having a mass fraction of 0.51% to 2.5%;

removing organic components in the polishing liquid by a mixture of potassium hydroxide
having a mass fraction of 5% to 15% and hydrogen peroxide having a mass fraction of 15% to
40%; and

washing and drying the polished semiconductor substrate.

17. The method according to claim 15, wherein the forming a tunnel oxide layer includes
at least one of:

1) depositing the tunnel oxide layer on the first texture structure of the rear surface of the
semiconductor substrate by a temperature change process and chemical vapor deposition;

2) during the deposition of the tunnel oxide layer, controlling a heating rate to range from
0.5°C/min to 3°C/min, a deposition temperature to range from 560°C to 620°C and a deposition
time to range from 3 min to 10 min;

3) a deposition temperature of the tunnel oxide layer being lower than a deposition
temperature of the polycrystalline silicon layer;

4) the tunnel oxide layer comprising at least one of a silicon oxide layer, an aluminum
oxide layer, a silicon oxynitride layer, a molybdenum oxide layer or a hafnium oxide layer; and

5) the tunnel oxide layer having a thickness ranging from 0.8 nm to 2 nm.
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Sir:
In response to the Petition Decision dated July 28, 2022 received from the Office of

Petitions, please consider the following amendments and remarks in connection with the

above-identified application.

Amendments to the Claims begin on page 2 of this paper.
Remarks begin on page 8 of this paper.
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IN THE CLAIMS:

1. (Currently Amended) A solar cell, comprising:

a semiconductor substrate, wherein a rear surface of the semiconductor substrate has a
first texture structure, the first texture structure has a non-pyramid microstructure and
includes two or more first substructures at least partially stacked on one another, a top surface

of the first substructure is a polygonal plane, and for the two or more first substructures at

least partially stacked on one another, in a direction away from the rear surface and

perpendicular to the rear surface, a distance between a top surface of an outermost first
substructure and a top surface of an adjacent first substructure is less than or equal to 2 pum;—;
and a one-dimensional size of the top surface of the outermost first substructure is less than or
equal to 45 um, an average of the one-dimensional size ranges from 10 um to 15 um;

a first passivation layer located on a front surface of the semiconductor substrate;

a tunnel oxide layer located on the first texture structure of the rear surface of the
semiconductor substrate;

a doped conductive layer located on a surface of the tunnel oxide layer, a conductivity
type of doping elements of the doped conductive layer being same as that of the
semiconductor substrate; and

a second passivation layer located on a surface of the doped conductive layer.

2. (Original) The solar cell according to claim 1, wherein the front surface of the
semiconductor substrate has a second texture structure, the second texture structure includes a
pyramid-shaped microstructure, the pyramid-shaped microstructure includes a top portion
away from the front surface of the semiconductor substrate and a bottom portion close to the
front surface of the semiconductor substrate, and in a direction away from the front surface
and perpendicular to the front surface, a distance between the top portion and the bottom

portion of the pyramid-shaped microstructure is less than or equal to 5 um.

3. (Original) The solar cell according to claim 1, wherein for the two or more first
substructures at least partially stacked on one another, in the direction away from the rear
surface and perpendicular to the rear surface, the distance between the top surface of the
outermost first substructure and the top surface of the adjacent first substructure ranges from

0.3 umto 1.2 um.
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4. (Previously Presented) The solar cell according to claim 1, wherein a shape of the top
surface of the first substructure includes at least one of a diamond, a square, a trapezoid, a

substantially diamond, a substantially square or a substantially trapezoid.

5. (Original) The solar cell according to claim 1, wherein a thickness of the tunnel oxide
layer on the top surface of the outermost first substructure is less than a thickness of the

tunnel oxide layer on a side surface of the outermost first substructure.

6. (Original) The solar cell according to claim 1, wherein a thickness difference
between the tunnel oxide layer on the top surface of the outermost first substructure and the
tunnel oxide layer on a side surface of the outermost first substructure is less than or equal to

0.15 nm.

7. (Original) The solar cell according to claim 1, wherein the first texture structure
further includes two or more adjacent second substructures that do not stacked on one
another, and a one-dimensional size of a top surface of the second substructure away from the

rear surface is less than or equal to 45 pum.

8. (Previously Presented) The solar cell according to claim 7, wherein the top surface of

the second substructure is a polygonal plane.

9. (Previously Presented) The solar cell according to claim 8, wherein a shape of the top
surface of the second substructure includes at least one of a diamond, a square, a trapezoid, a

substantially diamond, a substantially square or a substantially trapezoid.

10. (Original) The solar cell according to claim 1, wherein the tunnel oxide layer
includes at least one of a silicon oxide layer, an aluminum oxide layer, a silicon oxynitride
layer, a molybdenum oxide layer or a hafnium oxide layer, and the tunnel oxide layer has a

thickness ranging from 0.8 nm to 2 nm.

11. (Original) The solar cell according to claim 1, wherein the second passivation layer
includes at least one of a silicon nitride layer, a silicon oxide layer or a silicon oxynitride

layer, and the second passivation layer has a thickness ranging from 70 nm to 120 nm.
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12. (Original) The solar cell according to claim 1, wherein the first passivation layer
includes at least one of a silicon oxide layer, a silicon nitride layer, an aluminum oxide layer

or a silicon oxynitride layer.

13. (Original) The solar cell according to claim 1, wherein the semiconductor substrate
is an N-type monocrystalline silicon substrate, the doped conductive layer is an N-type doped
polycrystalline silicon layer, an N-type doped microcrystalline silicon layer or an N-type
doped amorphous silicon layer, and the doped conductive layer has a thickness ranging from

60 nm to 200 nm.

14. (Currently Amended) A photovoltaic module, comprising a plurality of solar cell
strings, wherein each of the plurality of solar cell strings comprises a plurality of solar cells,
and each of the plurality cells comprises:

a semiconductor substrate, wherein a rear surface of the semiconductor substrate has a

first texture structure, the first texture structure has a non-pyramid microstructure and

includes two or more first substructures at least partially stacked on one another, a top surface

of the first substructure is a polygonal plane, and for the two or more first substructures at

least partially stacked on one another, in a direction away from the rear surface and

perpendicular to the rear surface, a distance between a top surface of an outermost first
substructure and a top surface of an adjacent first substructure is less than or equal to 2 pms;
and

a one-dimensional size of the top surface of the outermost first substructure is less than

or equal to 45 um, an average of the one-dimensional size ranges from 10 ym to 15 pum;

a first passivation layer located on a front surface of the semiconductor substrate;

a tunnel oxide layer located on the first texture structure of the rear surface of the
semiconductor substrate;

a doped conductive layer located on a surface of the tunnel oxide layer, a conductivity
type of doping elements of the doped conductive layer being same as that of the
semiconductor substrate; and

a second passivation layer located on a surface of the doped conductive layer.
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15. (Original) The photovoltaic module according to claim 14, wherein the front surface
of the semiconductor substrate has a second texture structure, the second texture structure
includes a pyramid-shaped microstructure, the pyramid-shaped microstructure includes a top
portion away from the front surface of the semiconductor substrate and a bottom portion
close to the front surface of the semiconductor substrate, and in a direction away from the
front surface and perpendicular to the front surface, a distance between the top portion and

the bottom portion of the pyramid-shaped microstructure is less than or equal to 5 um.

16. (Currently Amended) The photovoltaic module selar-eel according to claim 14,

wherein for the two or more first substructures at least partially stacked on one another, in the
direction away from the rear surface and perpendicular to the rear surface, the distance
between the top surface of the outermost first substructure and the top surface of the adjacent

first substructure ranges from 0.3 um to 1.2 um.

17. (Currently Amended) The photovoltaic module selareel according to claim 14,

wherein a shape of the top surface of the first substructure includes at least one of a diamond,

a square, a trapezoid, a substantially diamond. a substantially square or a substantially

trapezoid
substraeture-ranges-from10pm-to15m.

18. (Currently Amended) A method for manufacturing a solar cell, comprising:

texturing a semiconductor substrate, and forming a second texture structure on a front
surface of the semiconductor substrate, wherein the second texture structure includes a
pyramid-shaped microstructure;

forming a doped layer with doping elements to the front surface of the textured
semiconductor substrate;

polishing a rear surface of the semiconductor substrate with an alkali solution such that
a first texture structure is formed on the rear surface of the semiconductor substrate, wherein
the first texture structure has a non-pyramid microstructure and includes two or more first
substructures at least partially stacked on one another, a top surface of the first substructure is

a polygonal plane, and for the two or more first substructures at least partially stacked on one

another, in a direction away from the rear surface and perpendicular to the rear surface, a

distance between a top surface of an outermost first substructure and a top surface of an
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adjacent first substructure is less than or equal to 2 ums; and
a one-dimensional size of the top surface of the outermost first substructure is less than

or equal to 45 um, an average of the one-dimensional size ranges from 10 um to 15 pum:;

forming a tunnel oxide layer on the first texture structure of the rear surface of the
semiconductor substrate;

depositing a polycrystalline silicon layer on a surface of the tunnel oxide layer, and
forming a doped conductive layer by doping the polycrystalline silicon layer, wherein the
doped conductive layer and the semiconductor substrate have doping elements of a same
conductivity type;

forming a first passivation layer on the front surface of the semiconductor substrate; and

forming a second passivation layer on a surface of the doped conductive layer.

19. (Original) The method according to claim 18, wherein the polishing a rear surface
of the semiconductor substrate with an alkali solution includes:

cleaning the rear surface of the semiconductor substrate with the alkali solution having a
mass fraction of 5% to 15% to remove porous silicon;

dropping, by spraying, micro-liquid droplets of the alkali solution to the rear surface of
the semiconductor substrate for roughening treatment, and then performing pre-cleaning with
a hydrofluoric acid having a mass fraction of 5% to 10%,;

polishing the rear surface of the semiconductor substrate with a polishing liquid at a
polishing temperature ranging from 70°C to 80°C for a polishing time less than 260 seconds,
wherein the polishing liquid includes NaOH having a mass fraction of 1% to 15%, KOH
having a mass fraction of 1% to 15% and an additive having a mass fraction of 0.51% to
2.5%;

removing organic components in the polishing liquid by a mixture of potassium
hydroxide having a mass fraction of 5% to 15% and hydrogen peroxide having a mass
fraction of 15% to 40%; and

washing and drying the polished semiconductor substrate.
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20. (Original) The method according to claim 18, wherein the forming a tunnel oxide
layer includes at least one of"

1) depositing the tunnel oxide layer on the first texture structure of the rear surface of the
semiconductor substrate by a temperature change process and chemical vapor deposition;

2) during the deposition of the tunnel oxide layer, controlling a heating rate to range
from 0.5°C/min to 3°C/min, a deposition temperature to range from 560°C to 620°C and a
deposition time to range from 3 min to 10 min;

3) a deposition temperature of the tunnel oxide layer being lower than a deposition
temperature of the polycrystalline silicon layer;

4) the tunnel oxide layer comprising at least one of a silicon oxide layer, an aluminum
oxide layer, a silicon oxynitride layer, a molybdenum oxide layer or a hafnium oxide layer;
and

5) the tunnel oxide layer having a thickness ranging from 0.8 nm to 2 nm.
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REMARKS

The Petition Decision mailed July 28, 2022 was received and its contents carefully

noted. This response is filed within one-month of the mailing date of the Office
Communication and therefore is believed to be timely. Accordingly, Applicant respectfully
submits that this response is being timely filed.

Status of Application.

Applicant timely filed a request to participate PPH program on May 26, 2022 in the
instant application. In response, the Petition Office dismissed the PPH request of May 26,
2022.

PPH Program Requirement (2)

The Petition Office dismissed the PPH request of May 26, 2022 alleging that it failed
to comply with condition (2). Specifically, the Petition Office stated that while conditions
(1), (3), (4) and (5) of the PPH request have been met, condition (2) of the PPH request has
not been met because the pending U.S. claim [ does not sufficiently correspond to the
allowed OFEM claim 1.

In response, Applicant herein files concurrently herewith a second preliminary
amendment to comply with the required condition (2) of the PPH request. In this regard,
claims 1, 14, 16-18 are preliminary amended to be consistent with the allowed OEM claims
in the counterpart Japanese App. No. 2021-137285 for the purposes of participating in the
PPH program. Applicant submits that no new matter is introduced by this amendments.

A renewed PPH request is also being filed concurrently herewith. In addition, for the
convenience of the Petition Officer, an English-language translation of OEM allowed claims
also accompanies this reply.

Accordingly, Applicant respectfully submits that with the above-noted submission,

the Condition (2) of the PPH request is considered fully satisfied.
CONCLUSION

In view of the foregoing, Applicant respectfully requests the Office of Petitions to
proceed to petition review. If a conference would be helpful in expediting prosecution of the
instant application, the relevant personnel is invited to telephone the undersigned to arrange

such a conference.
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Except for issue fees payable under 37 C.FR. § 1.18, the Commissioner is hereby
authorized by this paper to charge any additional fees during the entire pendency of this
application including fees due under 37 C.FR. §§ 1.16 and 1.17 which may be required,
including any required extension of time fees, or credit any overpayment to Deposit Account

No. 19-2380.

Respectfully submitted,

[Jeffrey L. Costellia, Reg. No. 35,483/
Jeffrey L. Costellia
Registration No. 35,483

NIXON PEABODY LLP
CUSTOMER NO. 22204

799 9t Street, N.W.

Suite 500

Washington, D.C. 20001-4501
TEL: (202) 585-8000
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In re Patent Application

Kun YU et al.
Application No.: 17/459,689
Filed: August 27, 2021

For: SOLAR CELL, MANUFACTURING
METHOD THEREOF, AND
PHOTOVOLTAIC MODULE

Art Unit: 1721
Examiner: Golam Mowla

Confirmation No.: 8617
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INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment — Via EFS
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:
In accordance with the duty of disclosure as set forth in 37 C.F.R. § 1.56, Applicant
hereby submits the following information in conformance with 37 C.F.R. §§ 1.97 and 1.98.

In accordance with the policies of the U.S. Patent and Trademark Office, only copies of

newly cited foreign patents and non-patent literature are being submitted.
1. Foreign Communication — Japanese Office Action

Applicant notes that the Foreign Patent Documents: CN-110931596 and JP-6-61515;

listed in the attached Form PTO-1449 were previously cited by Japan Patent Office in a

Notification of Reasons for Refusal mailed August 2, 2022 (original copy and English-

language translation enclosed) issued in a counterpart Japanese App. No. 2022-084397.
2. Foreign Communication — Australian Notice of Acceptance

Applicant notes that the U.S. Patent Document: US-2018/0018295; listed in the

attached Form PTO-1449 was previously cited by Australia Patent Office in an Australian

Notice of Acceptance mailed June 10, 2022 (original copy enclosed) issued in a counterpart
Australia Patent Application No. 2021225144.

The undersigned certifies that each item of information contained in this information
disclosure statement was first cited in any communication from a foreign patent office in
connection with a counterpart foreign application not more than three (3) months prior to the

filing of this statement.
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It is requested that the accompanying Form PTO-1449 be considered and made of
record in the above-identified application and that an Examiner-initialed copy of this form be
returned to the undersigned.

The present Information Disclosure Statement is filed within three months of filing, or
before the mailing of a first Office action on the merits, whichever is later, and is also
certified under 37 C.FR. § 1.97(e)(1); therefore, no fee is believed to be necessary at this
time.

However, if a fee becomes necessary, the Commissioner is hereby authorized by this
paper to charge any additional fees, except the issue fee, during the entire pendency of this
application including fees due under 37 C.FR. §§ 1.16 and 1.17 which may be required,
including any required extension of time fees, or credit any overpayment to Deposit Account
No. 19-2380.

Respectfully submitted,
[Jeftrey L. Costellia, Reg. No. 35,483/

Jeffrey L. Costellia
Registration No. 35,483

NIXON PEABODY LLP
CUSTOMER NO.: 22204

799 9th Street, N.-W., Suite 500
Washington, DC 20001-4501
Tel: 202-585-8000
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Examiner Name Golam Mowla
Sheet 1 l of | 1 Attorney Docket Number 084546-000033
U.S. PATENT DOCUMENTS
. . U.S. Patent Document
][i)i?il:llsl}er 1(\:12_3‘ Publication Date Name of Patentee or Pages, Columns, Lines, Where
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US-2018/0018295 01-18-2018 Chen et al.
US-
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US-
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Initials* No.! Publication Date Name of Patentee or Where Relevant Passages
Kind Code® MM-DD-YYYY Application of Cited Document or Relevant Figures T
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CN-110931596 03-27-2020 Abstract
JP-6-61515 03-04-1994 Abstract
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Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the ™
Initials” No.! item (book, magazine, journal, serial, symposium, catalog, etc.)., date, page(s), volume-issue number(s),
publisher, city and/or country where published.
Notification of Reasons for Refusal for Japanese App. No. 2022-084397, Machine
mailed August 2, 2022 (4 pages). Trans.
Australian Notice of Acceptance for Application No. 2021225144,
. Eng.
mailed June 10, 2022 (6 pages).
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

! Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at yyyryv. oy or MPEP
901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication
of the year of the reign of the Emperor must precede the serial number of the patent document. > Kind of document by the appropriate symbols as
indicated on the document under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here if English language Translation is
attached.
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L. — AT PVDE A Al s B AL R A &5 M 5 0, LR AT T - 46 DL AP IR

(1) WP B A SR R T 5 3R T A T e Ab B8, DA 58 BRI 449 J2 1 25 Bl B IS 5 4
EE1R 1l 2% 5

(2) AEA YR (1) ALTE J5 (AR Fr 32 10 il 4 114 A p+45 24 X SRR I n+45 2% [X 43 5

(3) DR (2) L HR S 1 & A A p+45 7% X A8 BT n+15 2% X RE (075 T B T4
R AT Z) ok AR FE , A& BRI T p+15 2R XS Bin+15 2% X 45, DLAE I (1) 2 TH 48 211
el & TR

(4) AEDUR (3) ALIE S IYRE A7 TH ] % — 2 B8 2 Ak )= 5

(5) R HIPVDI 5 VAL A0 B (4) Kb E S A RE A 1 Brid g 5 AL 2 RV — 235 22 1
AF Sk R

6) KL G) AIEGRIRE A BT RN B AR AR =i

(7) K IR (6) ¥ ANALIE JE RO R F AT BRI IR K AL EE

2. MR HEBURELR LR A 19 2 T PYDEL AR il 2 B AL B s A B 77 s, BB MEAE T, 7520 3R
(1) 9, RS R HINT e BB 24 O PR AR e JeC s L rp , NZR ek AP RS e 1) v BE 220 1)
$1°90.5~6Q * cm.

3. MR HERUR EE R 2 Bk 19 3 T PVDELAR il & Bl AL e i 4 A4 1 Jr v, SLHRIEAE T, 7505 1%
(2) W, 7EZE 1k il R b T AN T (4 PR AN 36 T BEAT p+15 2% X S il 4% B, 7R 20 il A TR Y
PRI N R I HEAT n+45 2% IR 1) 48 s FOHp, p+35 R X UURIn+H5 2% DX /1l 28 D7 15 3540,
FERERIE

4. TR HE AR ER 3 AT IR 19 38 T PVDHE A 1l 2 B AL A 5 A 10 75 v, JURRIEAE T, 50 3R
(3) o, 45 B B AU p+5 2% X IR B Hin+45 2% X 3 i (9 75 17 & T HF 5 HNOs A A2 H2S047R
BV AT 20 h AL FE , D22 B A A S T p+5 R X EIn+45 JR X 3, DAAERE 7 1K 5 T 42
BIPR & T I

5. MR HEBURNEL R 1Bk 16 36 T PYDE AR il 48 B AL e A & A 1 73, AR TR AR T, 7500 3R
(4) W, FERE R 0 1 ) 2 RE 2 A AL 2 I T VB I B AT R AT B R AL
e Hob, IR AR SEAL VE R FL & 3 B A15~60 % B TR VAT, 7£90~115CHY e MR
BER, SN 4~~10min.,

6. TR AUH EE R 1 BT I i 2 T-PVDHE AR il 2 Bl A 2 il 5 M i 7 32, HUARAEAE T, 720 IR
(5) 7, SR FHPVDIK /7 VA AR RS 5 AL R 3R IR 45 R0 3 i fe VRS 1) v A G R s D v
B 2R, B IR a5 e sk 15 2%

7 AR AR 2SR 6 B Ik (1) 2 TP VDA i & B AL B A S A B 7 i, LR 7E T, 78 20 3R
(5) H s FITId i s W SR A0 « A0 RN s ] i 15 R BB B0 & R EIAE L I R, PR
JEAE SR T, R SN SR N0 . 1~0. TPa, SO TR A 100~300°C , S5 MR 8] 4 10min
~3hs TR I B2 ZE A4S 70 s B2 s o o] s Tk o RS Bl TS I 28 RV, S8 5 B 4l AU
B S RSB AN T X 107Pa, T A A TR TR A 100~ 300°C , YLRTR ] 10min~6h;s
Fooh, Bkl . fik A e ) R i 258 )% 25 AN K T-5nme

8. MR A AR L R 1T I 09 25T PVDHE AR il 28 Bl Ak B & A 1 ik s R EAE T, 78 20 3R
(6) 1, FE B A5 25 PF T BEAT VA A0, JRAERE A A B2 = B B 0N R K b (4 B[R] S48 ik

30min.
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9. MR BRI ELR LT IR 1 3 T PVDEL A fil & Sl Ab B A 5 d i ik, R IEAE T, 6 D R
(7) H, FEFEAT PRI R K AL 2 1, 75 e B KT i B =, R e WA SHE N R A

10 FRAEAUF LRI BT IR 1 L T-PVDHE A 28 Bl b &5 W 1 7 v, URFAEAE T, 720 3R
(7) 5 IB KA E 7% 500 ~950mbar , 18 KB 7] 20 ~60min, 1B KR E800~900°C .
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[0001] AR WH ¥ J A BH B8 i il 43 AR Ak , AR B — Pl T PVDEL A ] £ Sl A 15 firh 485 14
i pr

BREEAR

[0002] 71 K FH L vb B AR AT, s M F v RO R IR S 0 R B N R R AN PO E A MR %
AT, TR R PR, SR A R A R BRI A, BRI E S
i3k, AR RIME SN & 8- F S HEMXIEHRE S EE A A TR K
SH R R 2 , B R 1 A & 2 B Ml X B 5 L T S AR SR R I — R IR A R
G R R AT A S, — R E T PERCE AR A TR i £ eH FH
TN ARk, 22 AT B NI R0 L AR T IRIMOS 45 #4) P ME 5, AT 28 0 A0 75 O B Ak 28 3
R G EM AR 2 T L S ) BRI A, T iy 2 A G ) o B A R N R R
WEEBEB RN ZRHEEME S, 288U B EN T ezl &R T, m 830
T 2> DR BB S 1K A5 il 1 e VA L AL 2 S DR P B 1, A B R AR B M e 45 4 . K
I o 28 g 1 A P L B A9 R TOPCon , PERPo 1y FIPOLO%E

[0003] AT 7E B8 (R R YA — 2 B R (1 2 0 T T 5 S A0 430 P K 9, 9t 485 A 1) 9%
. H RTHRIE R 2 SRR A Ky R E SR 2 ST (CVD) |, B A X TR O R
BEEFEAEST0CLL L, ZAARE M AR LU, S5 IR Al AR T 5 B 1 1
TR NS AR 2 B JER P T » AR RS FE TR RN, 2 R T 1 1) 56, e DA 7S 381 o T %
FEE) R 2R s 7340, CVDAE R AL 25 R SR TR B v5 4 o T H SUHHDTARR (PYD) V23, BT 75 1 %
7E250 C LA, T A3 sl S AR RV [ 5T A1 18 20 A4 i 43 1R L3 (0 56 18 1 5[] A A A
SONHS AV FEIL R, R ERAL, & — A AR . R GPVDIR YT AR 22 o ok v 2 Ak 3 A
2R R BHH T I Rk i 2 B o

RARE

[0004] AR B B HIE T 50 IREUA BRI A L, 3R A4 — Rl TPVDHOAR il s S AL 5 i 45
7778 AR T VAR AR AT M it A SLPCVD T SR ) G B RIS 359 50 Il L, - 1W) JEC i ke £ e B
T ST A B e Y EL AT DRI AN B (1 e 5, [ Fef B 0% A e LR SR R ) 28 o Tkt PR Y 28 ol ) R i
LR B AN 2y 5] 5 AR F4 5 TR L BEL 369 T i AL

[0005]  AJHHRY bk TPVDEL AR Bl & Bl AL B A5 AU 705 HA R Ty o - BFE LU T
%:

[0006] (1) X fk J 4ef D (KD I i 1 SAY BEAT 0 A4, LA 58 PR T 0 0 J 1) 25 o e ok e S
ST EER %

(00071 (2) AEAER (1) AbFR Ji5 (0 Tk Jy 2 0 i) 46 HH XX T p+45 2% X IO T n+ 45 2% [X 45
[0008]  (3) K20 Bk (2) AbFR Y0 5 43 00 45 2% DX A BO0LI n+425 2 XSSO ek e (1 75 1
TR AT 2 AR, DLEBREE 1 () 00 p+5 4 X IE B+ 1528 X I8, DLAERE 1 I 5 1049
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HEISE ey e

(00111 (6) 5B IR 6) I ERIEE N BT RBEEN B RS AT ER;

(00121 (7) BT (6) ¥ EN b ER Jm 1)k A 3EA T B G K AR T

[0013] AR BRI — P T-PVDE A & S AL A S M0 5 15 e B35 0 R JE AR
ES

[0014]  Hirp, 7EJBBR (1) o, & RS J8 FONEL RE B BB 26 U P A Rk AR N A s He vy NZRU ek
AP B AE R L P 280 350 . 5~6 Q » cms

[0015] Mo, 70 08 (2) v, 144 3 ol 8 A TR A NZRY A 1) AN 8 THD BE AT pH5 2 X I H1l %
B, 7R i SR AL 2R PR R T S R T A T n 48 2 X il 4 Hodp , pr33 2 K I Alin+45
Zs [X B 1 2y VR B RE RER

[0016]  Hivpr, 7E PR (3) 45 A A1 p+15 4 X I ER AN [ n+45 2% X Sk (1 e (9075 i T
HF 55HNOs \ LA Bt HaSO4 7R 75 V5 VR P AT Z b b ¥R, DL 22k 7 B0 35 T p+15 24 X I8 Bin+15 241X
1, AYERE A (1 TS RIS BIP 2210 £ 7B 450 o Jorp  7E 2D I8 (4) o, FERE (105 T 1) 4% B 2 4R
b2 14 B 2 S AL 2 B T R T PR B AL s R IR VR B E R A s Hoh, i
TR AL N R = 5 BN 45~60% [ AE TR VAT, 7E90 ~ 115 C I R MR T, JR B4~
10mine

(00171 Jop , FE2BBR (5) 1, R HIPVDI 7 v 7ERE 28 A AN 2 3R T T AR 45 ZR= (¥ AL o ik v 1)
Ty ALFERE IR ShL ok B 2, 5 e R S JR e IS 7

[0018]  Hirp,7EIBIR (5) 1, Frid RS B AR - 76 R oL i vp S5 [ 5 15 B BB M ) 2
PR B 18] 5T Ak, AR S TR U R R R NS 0 . 1~0. TPa, ROSLIE E 100 ~
300°C , S SR ] A 10min~3h s BT [ B 2% A SRV HE - 77 S v e o [ 5 a7 A i S35 T
I Z& R SR G S B S OB SR AN T 1 X 107°Pa, Bl A TR LS > 100~ 300
°C, YLARE ] LOmin~6h,

(00191 Hod, 75598 (5) o, Airad Al ik i s o () R )5 5 22 A5 K T 5nm

[0020]  Hoop, FE2DER (6) 1, 7E LS4 M N AT YA B0, FR AR A N LA AU B NGB K
Jre (KB ) AN 4958 30min

[(0021] oo, JBBR (7) AR AT PUE IOE KA IR 2 R/, B BIR K AT R R R R A
BANENET A

[0022] AL EHR SRR L N HARA R |

[0023] AR B EIE AR S AHE: (1) PVDJG TE TR 2 ik i X, m] S o i R, TE SR i 7
A B U T B AT R AL R i 5 R b Al A R AR R R R BL AN AN AAS K ] R [R] B
BEAIC T [N R IS8 9% 51 AR 1 22 h Ak (0 23 AR PR MR WA, AT 2 /0 A0 8 FEL UL B s (2) Il &, 7
B AT 4 - 42 i X 33 P 422 A e BEL , A T B2 o L T 3B 78 DR 5 (3) T el e o o, T R {1 el vt o)
B, TG LA, i L1 T KBRS T2, () BBV H ISR, A A E%R
WIRIHERC
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(0024] Bk, A B ) 32 T PVDEOA 1l 8 SAL e A 25 AU ) ik RE A AR S Ui ¥ sRLPCVD
R A GE PN AN 18 S [ 35, 7 Je e e E S 3 B B A 1 PRV EL AT AR A L il fe, ()
AE 5 R 1R TR SR ) 22 i Tl J2 R O\ i ol D R i P A AR B AN 28 2 51 R A o K el BB o ] A

i 1% AR

[0025] [ 1 ok ANk BH S it 9] ) — i T PVDRE A ] 2 Ak e ik 45 M 1) 7 9208 8 (1) HH 1l 28
Jr P Lt 22 ) A T s S

[0026] P& 22y A A BH S it 9] () — Folo 32 T~ PVDH A il & AL B fish 25 M 1) 77 v 20 B (2) v AT
B F5 (4 b S5 M AR TR &

[0027] P32y A B St 497 ) — Al 32 T PVDH A 1) &AL B £5 A ) v b B (3) i T
Z0d 5 0 A b S A AR R =

[0028] P4y AR e WH S G 491 () — ol 32 - PVDHE A il A AL B2 Ak S5 A 1) 7 VA A0 B8 (4) R il
e R A ) S R AL AT PN Y <3

[0029]  [&]5 Ay 5% bb B F — B Bk T PVDH A il 2 Bl AL 12 il 45 F (1) Jy A 2 B8 (5) — 2 B8 (8)
CVD VA PTAR 22 Sl R A v v 45 A i s i

[0030]  [&l6 Ry BH Sz it 490 ) — P FPVDEL A Bl 48 Ak F i &5 A 1 i (5) —B 1% (8)
DPVDZ7VEDTAR 2 5 Ak T S P b &5 R e T s e P

[0031] B 7 A I B St 9 (1) — & T PYDEL AR il & BiAL A 5 M 0 7732 0 B8 (9) Hh #tifk
SN R A A=

[0032] P8y S BH S it 491 1) — b 3 PR AR il 4 AL i 45 #  ikD B8 (10) W &
JEALE T S MR E R

[0033] [ 9y A BH i it 491 (9 PV DY AT EL ASICVDZ: il 46 (0 Ak B 45 M i Tl P 0 51 %
B2k th 265 LR

[0034] P&, 1-1E 1HIp+4 J@ AR » 2 IE 1RT SN B AL IR R IS, 3-IE IR A L2058 Ak it , A-p+15 2%
X4, 5Nk JE 4, 6-Fd 5 L2, T- B Hin HB 24X B Hin +5 24X, 8- I SiNxFh AL, 9-
B dHn+4: B, 10- IEHS4% .

BHEIHAR

[0035]  "NHIZh A S AR B BEAT PELAIT UL o

[0036] L A S it 441 (N AN A2 %o A BH T R, AN 2 0k A AR (1) R 1], AR STUIREE RN R 7E
(5] 132 56 A Ut B S J AT DURR A 75 00 AR S e 46148 1 38 A O3 PR DTR A2 0, (0 R BEAE AR
(R L 3R 0 e P 52 BR3P

[0037]  XfHE 45

[0038] XX bt A8 (1 i) — FINZL SR AL B2 A 25 M A BH L, M A N B IE [ p+ 4 @ sk L,
E T SiNx B IR S R 2, IE A0 BE A0 3, p+i5 2% X d5d , N RE A4S, B8 27 S A 26, I T
n+HBRRIXT, B SNk B IS, T Hin+4 m LR, IR IS8 10,

(00391 Sxif bt {3 ity NZEY et A 4 i 5 Ay A B b St ) 1) 2% 7323, B4 LA R AP R

[0040] (1) EFEEE150~170um, A Z0.3~2Q « cm, N~ 156.75mm X 156 . 75mm{FIN7
kSR At IR HEAT XL AL L, S L AT .

6
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(00411 (2) \FEL S B R AL R J5 BN R TR ) = YR AL A B AT U p+45 7 (X 4
AR R4, 1 0 850~ 1000°C , B [A]50~80min, 7 BH80~100 Q /sqr , 58 A 45 Ji ) L il
R BB E 2B R

[0042]  (3) KLk ACE AN H NS fik , e e i — T IUNHF 5 HNO3  BA B2 Ha 0478 25 78 W
AT I oAb B, DL 22 RS R p+B 2R X k4 L 18 B i 5 P22 1 4 T HE R, HoHH HEF (HNOs -
HoSO4:HeO=1:1:0.6:3, HF JFi &5 5020 % , 2|k 5 v Jth 485 4 7 IR R 3 T 7 o

[0043]  (4) R FH E R AR AR D7 VR ARG 3 20 f PR NZRY TN e 25 1 1) % — 2 VT P 2
AL E6 BRI, 769 A5 R JE> 1000 °C 461 R 5 )N 10~20min, 22 2B 27 SE AL JZ 1 15
JE1~3nm, &5 H s B E W E 4R o

[0044]  (5) AR () AHEFEHINHEN R E T A5 LA BT g, dE 2 &
i Y R A L 5 P A U DR 22 R A S R PR 1R S A B A D AR N LPCVDAE b 8 A =
T E K FNTX 10 Torr, I EF-E600-700°C , # ASTHPIA10-4040 8F F5 , FxHh &5, 1l
IWSER SMSiHh T FF BN AR TR, DIRE NG, b, 7208 7 S e — E Ak b ik
VL, BN

[0045]  (6) KPS FiE N & I B TE N 2 ik )2, IS 52 5B+ 1 5em ™, A2 5| HL LAY
10keV;

[0046]  (7) VK505 (6) A2 JG IINTLEE B T HoOo ATHC L YR & ¥ W B HE » 2555 B Ay A
HRIBESI AR & BRI HE T 2 E RGBSR E  Ba T

[0047]  (8) \HF IR (7) KeHE FHNIE B T H 55, AL g Bk B ke, FHE 2
800-900°C , F:LA10-261./min ¥ Z2IH A B, [ PASL/min %A, Fr 8220 580, B iR 22
700°C AT, WA TESF P B, v A0 E IR N TS 1 (O n+45 24 (X IR 7 11 4% 52 R, an 5
7, WA IR SE BE , N RE IE [ 29 i OE 485 10,

[0048]  Zx ik, SR FHCVDIEE il & Bl B 45 4 20 R A 52 B, 2 1 SE N 248 o B 2 e 4] 1)
SRR o FEXF LG BT A 5 A 0 B et B B n T A5 98 (9) A1 EE (10) , B LLREH H it
SR 7 2K 5 S S e 1) ) S R R

(00491 (9) \XF i K ) BONTUAE BEAT Wi Jo R At Ak b 28 , L N Bk D [T ) p+45 2R X B4R
FHAT20a8H A FEE3 FITS I NxSH A Dok 5 5 IS 2 0022 1K B AL 46 Wy, NZR A T TR FfUm+45 2R X 4T 2R FH SNk
BALIESHY B 2 EALES 1, b S5 M R B - W TR R

[0050]  (10) AENAUFEE IE T A p+15 2% X B AR AR B2 2% B ) IE T p+ 4 SRl Al 1, I B iR e
o PENZ R T T (K n+35 2% X 3 7% AR 2 BV RS T+ Jg FEL AR, , I i e & o L L 8 d
800~900°C , IET¥ [ 4 A 51 B 910641, Jb D IR SE il Jia , HL I 5 14 7 B B 8P 7 o

(00511 "IN BA AR ) S A ot A & I ) 5T PVD A il £ 5T A 422 A &5 R4 ) 75 v A o v ik
ITVEANHE A 4

[0052] s 4] 1

[0053] A S it 4 B9 — PN A Bz M 45 44 K FH Lt , T BT 7R , M B AR R3S IE i p+ 4
JeE LA 1, I T SN A ik S B 2, TE TETA 1 2038 AL IS , p+45 2 X 3504 , n B Rk FE 4K, B 57 454
J26, 5 Mnt+45 4 X 387, 5 T SiNk FIAL MRS , 15 Hint 4 J@ K9

(00541 ASL i A5 Frg — PAINEL 0 £ 2 ik 35 480 A BH FlL b P il Vs LG DA R A IR

[0055] (1) 3EFEEE150~170um, HEAZ0.3~2Q « cm, N1 156.75mm X 156 . 75mm{INL
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Tk 5AE el JECHEAT XU R R AL B, SRR AR AP IR SR 1 H b 5 A B LB R o

[0056]  (2) \fE£ETd il R Ab R fo RONAY Fe 3 i K FH = IR AL IR 9 B 5 330 47 A i p+45 2% Xk
A1 & B ERE FE850~1000°C , B [A]50~80min, 7BA80~ 100 Q /sqr, e AP R Z a1
HAL b 5 A B 2 s o

(00571 (3) F£e ik XU Bl H N Tk, e — [ A HF S5 HNOs | DL A Ha SO 5V R
HHHEAT Z P A3, DA B T p+5 2 X 3804, 19 B 200 5 P22 10 4 AR T, JLHp, HF :HNOs:
M2S0a:1120=1:4:0.6: 3, 1T A= 5020% , S A D B2 J5 RS H B 3R

[0058] (1) R A E R IR 77 vE AR 23 2ol e (RN ek 3 1 ) % — JE R RS 2 A AL 2
60 HLARH, £EH Hs 25 TR EE> 1000 C AT T, RBZ10~20min, 78 3158 7 AL E6 1 JE 1 ~
3nm, SEMA B TR A TR I A M 4B R

[0059] 5 ZE Ui A (1) 72 , AP 5 v mT DAE ok 15 B R AR Ak 72 L B AR R AL TR i & BT IR g
AL Z s o, BT R IR A AR R H R E 4 245~ 60 %6 SRR WL, /190~ 115°C 1
SNNIBET, SO 4~10min.

[0060]  (5) R TR ¥& DB P VE 1) 4% 22 it ek M o 1 S 70 I N2 i o 81 8 P8 T 1 2 R R AL, L
YR 58 4030 45 4B (4) AT R A NALRE , fNAL Rk RIE0AL 22 18] ¥R S 4~ 8em, SCH ], B 25 .
FEGE R R R B AR N0 . 1~0. TPa, i &30 ~45scem, 5 Hil Ik 5 8 E 100-300°C , 1)
2100~ 2508, S N2 (] 10min~3ho For , AR F i v e v B FHd) 2% 5 ) Z2 AN K T-5nm.
[0061] () kST L5 5 J5 , 15 /SR B 250, S5 P N RN Th 28 AN Tk 7 i 82 Jis 1A 1) B 2
AT EAR AL A MR RE G N B A 2GR K R ARS8 30min
[0062] (7)K% H) I AONZR Tk AT B PRGE K AR TR, S BB K P B 107 palbl 1N, 48
Ja TR RSN MRS A AR K FE IR K Y E 22 500 ~950mbar , 1B K [ 20 ~60min , iR
KR E800~900°C ,

[0063]  (8) \ERITiR K G HINALEE , JFUA [ 3E 8 45 M IR , 5 2% () 18 DR 0 i T2 A
PRSI, w1 s = 400 B G 2 @ e IR, 70 K BH A it sh RO IEIn+48 2 X IR7, a0
L6 7~ » 0 B 52 i JE N e 1 T TE 9 i 77 A

[0064]  Zt, SR HIPVDIZ: il 2 AL fi 25 40 0 BR O A8 5 B 9 77 BB N 20 14 9 St 9] 7
St RRER , AN S A9 A8 A A £ R 1 Rl B BT AR B (9) FIAREE (10) 5 B2 LA K BH L
SRR 7 X 2 TSI 130 ) S A

[0065]  (9) X[ 3B K JE HINBUAEREAT 1 fa e stk b 22, F AN R I [T (1) p+45 26 X 4380R
FHA L2030 40 R 31T S | Nx B A0 I ST R 2070 A5 A0 465 460 NIRRT THT (K n+ 48 4 [X 38R FH S Nx
ARSI = AL A5 4

[0066]  (10) NZEYAE IETH 1) p+15 2% X 3k AR AR B 2K E R IE T p+ & R H AR L, I i ke st
RS 1] P n+45 2% X I 7R FAR 22 B RIS (hin+ 4 A, I i e 4 o Horp i Y 800 ~
900°C, IEFS T 4HAM A4 B 10648

[0067] St 42

[0068] AR SE it 1 1) — FINZ S AL R i 45 A A FH Lt , A BRI FT 7R , M A N4 IR [ p+42
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ZHEGE KA A I ) AN 30min
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K IE FE800~900°C .
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FI6 AT, Ib 2D TR 58 il o, N A DE T G845 72 AR o 2k, SR FHPVDIE: il & Bl Ak e 25 44 S0 TR 2
(00791 (9) XJIR K JE HUNALLE REAT Wi fo 22 0 Ak A0 T8 , JHL A NAUT: IF [0 (1) p+45 2 [X 34k
FHA L2025 AL FEE3 TS I Nx Bl A ol S ) R 2 09 B0 Z S0 25 6 , N S T I+ 2% X 37 R F SNk
AR ) B R B 254

[0080]  (10) \ FENZUTE IF [H] i) p+42 2% [X 3803 FH AR 2% BRI I 1H p+ 4 S8 W AR O i e 46, 15
THINZR ik 75 T ) e+ 45 2% DX 3R FH AR 2R B R 75 TR+ 3l AR, FF it e & o o i Y 800
~900°C, 1175 [ AN BCHT 2 1064 .

(00811 AR B st 49 1) B AR AL vt 32 BARTRAE « BT HUF ¥ 1 B BT =0 09 & 2RCVDIk iR
2 S T 1B ) 0 0 % DR I AN 34150 5 S50 ek e L 385 0 ] 830, ] i o O el 55 4 R BH FE
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[0082]  MNIE9T] %, % L 451 - CVDYZ: ] 4 (1) 15 in+15 24 [X 45 Z4 1 2 F0 0 i R ECV il 2K
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PEAEAIPVDYE AT DL 2 CVDYZ: i 4 1787 2 A 25 S PR A 22 () 1]
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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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
17/459,689 08/27/2021 Kun YU 084546-000033 8617
22204 7590 08/18/2022 | EXAMINER |
NIXON PEABODY, LLP
799 Ninth Street, NW MOWLA, GOLAM
SUITE 500
WASHINGTON, DC 20001 | ART UNIT | PAPER NUMBER |
1721
| NOTIFICATION DATE | DELIVERY MODE |
08/18/2022 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):

ipairlink @nixonpeabody.com
nppatent@nixonpeabody.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/459,689 YU etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
GOLAM MOWLA 1721 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)(J Responsive to communication(s) fledon _____.
U A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon __ .
2a)(] This action is FINAL. 2b) [J This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
) (O Claim(s) ___is/are allowed.
7) [0 Claim(s) ____ is/are rejected.
8) [J Claim(s) is/are objected to.
) s)

9 Claim(s) 1-20 are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) filedon _____is/are: a)[) accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)(J Some** ¢)d None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

2]

Attachment(s)

1) [ Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
Paper No(s)/Mail Date
4) [J Other: .

2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220812
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Application/Control Number: 17/459,689 Page 2
Art Unit: 1721

DETAILED ACTION

Election/Restrictions
1. Restriction to one of the following inventions is required under 35 U.S.C. 121:
I. Claims 1-17, drawn to a solar cell, classified in HO1L 31/02366.

II. Claims 18-20, drawn to a method of making solar cell, classified in HO1L 18/1868.

The inventions are distinct, each from the other because of the following reasons:

2. Inventions II and I are related as process of making and product made. The inventions
are distinct if either or both of the following can be shown: (1) that the process as claimed can be
used to make another and materially different product or (2) that the product as claimed can be
made by another and materially different process (MPEP § 806.05(f)). In the instant case the
product as claimed can be made by another and materially different process in which rear surface

textured structure is formed selective masking and patterning.

3. Restriction for examination purposes as indicated is proper because all these inventions
listed in this action are independent or distinct for the reasons given above and there would be a
serious search and/or examination burden if restriction were not required because one or more of
the following reasons apply: the inventions require a different field of search (for example,
searching different classes/subclasses or electronic resources, or employing different search
queries), and/or the prior art applicable to one invention would not likely be applicable to another

invention.
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Application/Control Number: 17/459,689 Page 3
Art Unit: 1721

Applicant is advised that the reply to this requirement to be complete must include
(i) an election of an invention to be examined even though the requirement may be traversed
(37 CFR 1.143) and (ii) identification of the claims encompassing the elected invention.

The election of an invention may be made with or without traverse. To reserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and specifically
point out supposed errors in the restriction requirement, the election shall be treated as an
election without traverse. Traversal must be presented at the time of election in order to be
considered timely. Failure to timely traverse the requirement will result in the loss of right to
petition under 37 CFR 1.144. If claims are added after the election, applicant must indicate
which of these claims are readable upon the elected invention.

Should applicant traverse on the ground that the inventions are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the
inventions to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the inventions unpatentable over the prior art, the evidence
or admission may be used in a rejection under 35 U.S.C. 103 or pre-AIA 35 U.S.C. 103(a) of the

other invention.

4. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the
inventorship must be corrected in compliance with 37 CFR 1.48(a) if one or more of the
currently named inventors is no longer an inventor of at least one claim remaining in the
application. A request to correct inventorship under 37 CFR 1.48(a) must be accompanied by an
application data sheet in accordance with 37 CFR 1.76 that identifies each inventor by his or her

legal name and by the processing fee required under 37 CFR 1.17(1).
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Application/Control Number: 17/459,689 Page 4
Art Unit: 1721

5. The examiner has required restriction between product or apparatus claims and process
claims. Where applicant elects claims directed to the product/apparatus, and all
product/apparatus claims are subsequently found allowable, withdrawn process claims that
include all the limitations of the allowable product/apparatus claims should be considered for
rejoinder. All claims directed to a nonelected process invention must include all the limitations
of an allowable product/apparatus claim for that process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product/apparatus
claims and the rejoined process claims will be withdrawn, and the rejoined process claims will be
fully examined for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the
rejoined claims must meet all criteria for patentability including the requirements of 35 U.S.C.
101, 102, 103 and 112. Until all claims to the elected product/apparatus are found allowable, an
otherwise proper restriction requirement between product/apparatus claims and process claims
may be maintained. Withdrawn process claims that are not commensurate in scope with an
allowable product/apparatus claim will not be rejoined. See MPEP § 821.04. Additionally, in
order for rejoinder to occur, applicant is advised that the process claims should be amended
during prosecution to require the limitations of the product/apparatus claims. Failure to do so
may result in no rejoinder. Further, note that the prohibition against double patenting rejections
of 35 U.S.C. 121 does not apply where the restriction requirement is withdrawn by the examiner

before the patent issues. See MPEP § 804.01.

Correspondence/Contact Information

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to GOLAM MOWLA whose telephone number is (571)270-5268.

The examiner can normally be reached on M-Th, 7am - 4pm.
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Application/Control Number: 17/459,689 Page 5
Art Unit: 1721

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, Allison Bourke can be reached on 303-297-4684. 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 https://ppair-my.uspto.gov/pair/PrivatePair. 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.

/GOLAM MOWLA/
Primary Examiner, Art Unit 1721
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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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
17/459,689 08/27/2021 Kun YU 084546-000033 8617
22204 7590 07/28/2022 | EXAMINER |
NIXON PEABODY, LLP
799 Ninth Street, NW MOWLA, GOLAM
SUITE 500
WASHINGTON, DC 20001 | ART UNIT | PAPER NUMBER |
1721
| NOTIFICATION DATE | DELIVERY MODE |
07/28/2022 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):

ipairlink @nixonpeabody.com
nppatent@nixonpeabody.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

Yu et al.

Application No. 17/459,689 :

Filed: August 27, 2021 : DECISION ON REQUEST
For: SOLAR CELL, MANUFACTURING : AND PETITION
METHOD THEREOF, AND :

PHOTOVOLTAIC MODULE

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program and
the petition under 37 CFR 1.102(a), filed May 26, 2022, to make the above-identified application
special.

The request and petition are DISMISSED. It is noted that the PPH request and petition lists the
relied upon Office of Earlier Examination (OEE) work product as the Decision to Grant a Patent with
a mailing date of May 10, 2022. However, a decision to grant a patent cannot be the relied upon work
product unless it was a first action allowance. Therefore, the decision herein is based on the Notice of
Reasons for Refusal with a mailing date of January 11, 2022.

DISCUSSION
A grantable request to participate in the PPH pilot program and petition to make special require:

1. The U.S. application for which participation in the Global/IP5 PPH pilot program is requested
must have the same earliest date, whether this is the priority date or filing date, as that of a
corresponding national or regional application filed with another Global/IP5 PPH participating
office or a corresponding PCT international application for which one of the Global/IP5 PPH
participating offices was the International Searching Authority (ISA) or the International
Preliminary Examining Authority (IPEA);

2. Applicant must:
a. Ensure all the claims in the U.S. application must sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in the
corresponding Office of Earlier Examination (OEE) application and
b. Submit a claims correspondence table in English;

3. Examination of the U.S. application has not begun;

4. Applicant must submit:
a. Documentation of prior office action:
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i. a copy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the Global/IP5 PPH participating office application(s) containing
the allowable/patentable claim(s) or
ii. if the allowable/patentable claims(s) are from a “Notification of Reasons for
Refusal” then the Notification of Reasons for Refusal or
iii. if the Global/IP5 PPH participating office application is a first action
allowance then no office action from the Global/IP5 PPH participating office is
necessary should be indicated on the request/petition form or
iv. the latest work product in the international phase of the OEE PCT
application;
b. An English language translation of the Global/IP5 PPH participating office action or
work product from (4)(a)(i)-(ii) or (iv) above; and

S. Applicant must submit:
a. An IDS listing the documents cited by the Global/IP5S PPH participating office
examiner in the Global/IP5 PPH participating office action or work product (unless
already submitted in this application)
b. Copies of the documents except U.S. patents or U.S. patent application publications
(unless already submitted in this application).

Conditions (1), (3), (4) and (5) above are considered to have been met. However, the request to
participate in the PPH pilot program and petition fail to comply with condition(s) (2).

Regarding the requirement of condition (2), the Claims Correspondence Table shows that U.S. claim
1 is corresponding to OEE claim 1. However, U.S. claim 1 does not sufficiently correspond with the
allowable/patentable OEE claim 1, because U.S. claim 1 appears to add and delete limitations that
are not present in the corresponding OEE claim 1. It is the applicant’s responsibility to compare
and identify claims corresponding between the U.S. application and OEE application.

Applicant is given ONE opportunity within a time period of ONE MONTH or THIRTY DAYS,
whichever is longer, from the mailing date of this decision to correct the deficiencies. NO
EXTENSION OF TIME UNDER 37 CFR 1.136 IS PERMITTED. If the deficiencies are not
corrected with the time period given, the application will await action in its regular turn.

Response must be filed via the Electronic Filing System (EFS) using the document description:
Petition to make special under Patent Pros Hwy. Any preliminary amendments and IDS submitted
with the PPH documents must be separately indexed as a preliminary amendment and IDS,
respectively.

Telephone inquiries concerning this decision should be directed to Jamice Brantley whose telephone
number is (571) 272-3814. All other inquiries concerning the examination or status of the application
are accessible in the PAIR system at hitp://portaluspio.govd.

| Sndrea Cmith |
Andrea Smith
Lead Paralegal Specialist, Office of Petitions
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Reference Number: 06989JP01 Shipping number: 889089 Shipping date: January 11, 4 year of Reiwa 1

Notice of Reasons for Refusal

Patent application number Japanese Patent Application No. 2021-137285

Draft date December 28, 3th year of Reiwa
JPO Examiner Toshifumi Hara 4078 2K00
Patent applicant agent Hatta International Patent Business Corporation
Applicable Article Article 37 (Unity)

Article 29, Paragraph 1, Item 3

(Novelty)

Article 29, Paragraph 2 (Inventive

step)

This application should be rejected for the following reasons: If you have any comments
on this, please submit your comments within 3 months from the date this notice was sent.

Reasons

1. (Unity of invention) This application does not meet the requirements stipulated in Article
37 of the Patent Act in the following points.

2. (Novelty) The invention according to the following claims of this application may be made
available to the public through the inventions or telecommunication lines described in the
following publications distributed in Japan or abroad prior to the application. Since it is an
invention that has become, it falls under Article 29, Paragraph 1, Item 3 of the Patent Act and
cannot be patented.

3. (Inventive step) The invention according to the following claims of this application may be
made available to the public through the inventions or telecommunications lines described in
the following publications distributed in Japan or abroad prior to the application. Based on
the invention, Article 29, Paragraph 2 of the Patent Act could be easily invented by a
person having ordinary knowledge in the field of the technique to which the invention
belongs before the filing of the application. No patent can be obtained due to the provisions
of.

to (the list of cited references for cited references, etc.)
@ Reason 1 (unity of invention)
(1) Determination of examination target based on special technical features
The invention according to claim 1-2 lacks novelty according to Cited Document 1 and has

no special technical features, as shown in Reason 2 below. Next, the invention according to

claim 2
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Reference Number: 06989JP01 Shipping number: 889089 Shipping date: January 11, 4 year of Reiwa 2

As shown in Reason 3 below, the invention according to claim 13, which is an invention of
the same category including all matters specifying the invention, is merely a design change to
the prior art disclosed in Cited Document 1, and contributes to the prior art. Therefore, it does
not have any special technical features. The same applies to the invention of claim 14, which
is an invention of the same category including all the matters specifying the invention of the
invention of claim 13. And claim 1

Inventions of the same category including all matters specifying the invention according to
No. 4 are not described in the claims.

Therefore, claims 1-2, 13-14 for which the presence or absence of special technical features is
subject to examination.

(2) Determining the subject of examination based on the efficiency of examination

The invention according to claim 3-12 is an invention of the same category including all
the matters specifying the invention according to claim 1, and is examined together with the
findings that are the subject of examination based on special technical features. Since it can
be said that the invention is efficient to carry out, it is added to the subject of examination.

The invention according to claim 15-17 is not an invention of the same category including
all the matters specifying the invention according to claim 1. Then, as a result of examining
the invention to be examined, the invention according to claims 15-17 can be examined
without substantially requiring additional prior art search or judgment. There are no other
circumstances in which it can be said that it is efficient to carry out the examination
together with the invention, not the invention.

Therefore, the invention according to claims 15-17 is not subject to examination for
requirements other than Article 37 of the Patent Act.

@ Reason 2 (novelty) and Reason 3 (inventive step)

* Claim 1
= Citations, etc. 1

Reference 1 describes a photoelectric conversion element 10 that functions as a solar cell
(paragraph [paragraph [0025]-[0112], [0224] and FIG. 1A-5), a semiconductor substrate 1
composed of an n-type single crystal silicon substrate and having a textured structure on the rear
surface (paragraph [0028]), an antireflection layer 2 made of silicon nitride and located on the
front surface of the semiconductor substrate 1 (see paragraphs [0029] and [0039]), and located
between the antireflection layer 2 and the light receiving surface. And with an amorphous
semiconductor layer that improves the passivation of the light receiving surface (See paragraph
[0039]), a passivation film 3 made of an oxide of silicon, located on the texture structure on the
rear surface of the semiconductor substrate 1 and having a thickness that allows carriers to tunnel
(See paragraph [0030], [0041]-[0042]), the n-type amorphous semiconductor layer 4 located on the
surface of the passivation film 3 (see paragraphs [0031] and [0043]), and the n-type amorphous
semiconductor layer 4 located on the surface of the n-type amorphous semiconductor layer 4. The
photoelectric conversion element 10 including a protective film 8 having a passivation property
with respect to the n-type amorphous semiconductor layer 4 (see paragraphs [0038] and [0078]) is
described.

Then, in paragraphs [0045]-[0047] of Cited Document 1, the texture structure has a quadrangular
pyramid-shaped or quadrangular pyramid-shaped uneven structure, and the actual texture has a
size and size as shown in FIG. Multiple irregularities with various shapes are formed, including
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Reference Number: 06989JP01 Shipping number: 889089 Shipping date: January 11, 4" year of Reiwa 3
overlapping and deformed ones, and the average value of the diameters of the circumscribed
circles of the convex parts when the texture is viewed in a plane is the texture. It is stated that the
size of the texture is defined as the size of, and that the size of the texture is less than 15 pm in
paragraph [0028]. Considering such a description, in the texture structure, the one-dimensional
dimension of the top surface of the outermost convex portion among the overlapping irregularities
is 45 pm or less is considered to be highly probable.

Cited Document 1 does not specify the distance between the top surface of the outermost convex
portion of the overlapping unevenness and the top surface of the convex portion adjacent to the top
surface. However, in the invention described in Cited Document 1, the size of the texture in plan
view is 15

From the fact that it is less than m, the height from the bottom of the convex part of the texture to
the top surface is considered to be about several pm at most, and in that case, the top surface of the
outermost convex part of the overlapping unevenness and adjacent to it. It is highly probable that
the distance from the top surface of the convex portion is 2 pm or less, and even if this is not the
case, there is no particular difficulty in forming the texture so that the distance is 2 pm or less.
Therefore, the invention of the present application has no novelty or inventive step in light

of the invention described in Cited Document 1.

-Claim 2
= Citations, etc. 1
In the invention described in Cited Document 1, the texture structure is also formed on the
front surface of the semiconductor substrate 1. Given that the height from the bottom to the
top surface of the convex part of the texture is considered to be about several pm at most, it is
highly probable that the height is 5 um or less, and even if it is not, the distance is 5 pm or
less. There is no particular difficulty in forming the texture so that it becomes.

-Claim 7
= Citations, etc. 1

[0045] of Cited Document 1 and the description of FIG. 2, it is recognized that the
texture structure includes unevenness that does not overlap.
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-Claim 8-9
= Citations, etc. 1
Cited Document 1 describes that the texture structure is a concavo-convex structure such
as a quadrangular pyramid.

-Claim 10
= Citations, etc. 1

Please refer to the description in paragraphs [0040]-[0042] of Cited Document 1.

* Claim 12
= Citations, etc. 1
Please refer to the description in paragraph [0039] of Cited Document 1.

-Claim 14
= Citations, etc. 1
Please refer to the paragraphs [0224] and [0268]-[0276] of the cited document 1.

@ Reason 3 (inventive step)

-Claim 3-4
= Citations, etc. 1
In the invention described in Cited Document 1, the distance between the top surface of the
outermost convex portion of the overlapping unevenness and the top surface of the convex
portion adjacent to the top surface is set to 0.3 pm to 1.2 pm, and the texture is used. Setting
the size to 10 pm or more is only an optimization or optimization of a numerical range that
can be appropriately performed by those skilled in the art in forming a texture structure.

-Claim 5-6
= Citations, etc. 1
Passive as described in paragraphs [0041]-[0042] of Cited Document 1.
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In forming the ion film 3, it is only a matter of design to have the same configuration as that
of the present invention.

* Claim 11
= Citations, etc. 1

[0063] of Cited Document 1, it is described that the protective film 8 is formed as an
oxide film, a nitride film, or an acid nitride film of silicon. In addition, paragraph [0152]-
[0153] of Cited Document 1, the thickness of the protective film 8 is 70 nm to 120 n.

The term m is a degree of optimization or optimization of a numerical range that can be
appropriately performed by those skilled in the art.

-Claim 13
= Citations, etc. 1
[0043] of Cited Document 1 that the thickness of the n-type amorphous semiconductor
layer 4 is 50 nm, it is a design that a person skilled in the art can appropriately set the
thickness to 60 nm. It's just a change.

<List of cited references>
1. 1. International Publication No. 2016/129481

<Record of prior art literature search
results>

* Surveyed field IPC HO01L31/02-31/078

Reference cited
US Patent Application Publication No. 2018/018295

US Patent Application Publication No. 2018/0315866
JP-A-2012-216788.
Chinese Patent Application Publication No. 112599615

The record of the results of this prior art literature search does not constitute a reason for
refusal.

If you have any inquiries regarding the content of this notice of reasons for refusal or if
you would like to have an interview, please contact us at the following contact information. If

you would like to send the amendment proposal by e-mail etc., please let us know by phone.

Judging Part 1 Optical Device Toshifumi Hara
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TEL. 03-3581-1101 extension 3253
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CLAIMS

1. A solar cell, comprising:

a semiconductor substrate, wherein a rear surface of the semiconductor substrate has a first
texture structure, the first texture structure has a non-pyramid microstructure and includes two
or more first substructures at least partially stacked on one another, a top surface of the first
substructure is a polygonal plane, and in a direction away from the rear surface and
perpendicular to the rear surface, a distance between a top surface of an outermost first
substructure and a top surface of an adjacent first substructure is less than or equal to 2 pm; and
a one-dimensional size of the top surface of the outermost first substructure is less than or equal
to 45 um, an average of the one-dimensional size ranges from 10 um to 15 um;

a first passivation layer located on a front surface of the semiconductor substrate;

a tunnel oxide layer located on the first texture structure of the rear surface of the
semiconductor substrate;

a doped conductive layer located on a surface of the tunnel oxide layer, a conductivity type
of doping elements of the doped conductive layer being same as that of the semiconductor
substrate; and

a second passivation layer located on a surface of the doped conductive layer.

2. The solar cell according to claim 1, wherein the front surface of the semiconductor
substrate has a second texture structure, the second texture structure includes a pyramid-shaped
microstructure, the pyramid-shaped microstructure includes a top portion away from the front
surface of the semiconductor substrate and a bottom portion close to the front surface of the
semiconductor substrate, and in a direction away from the front surface and perpendicular to
the front surface, a distance between the top portion and the bottom portion of the pyramid-
shaped microstructure is less than or equal to 5 um.

3. The solar cell according to claim 1, wherein for the two or more first substructures at
least partially stacked on one another, in the direction away from the rear surface and
perpendicular to the rear surface, the distance between the top surface of the outermost first

substructure and the top surface of the adjacent first substructure ranges from 0.3 pmto 1.2 pm.
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4. The solar cell according to claim 1, wherein a shape of the top surface of the first
substructure includes at least one of a diamond, a square, a trapezoid, a substantially diamond,
a substantially square or a substantially trapezoid.

5. The solar cell according to claim 1, wherein a thickness of the tunnel oxide layer on the
top surface of the outermost first substructure is less than a thickness of the tunnel oxide layer
on a side surface of the outermost first substructure.

6. The solar cell according to claim 1, wherein a thickness difference between the tunnel
oxide layer on the top surface of the outermost first substructure and the tunnel oxide layer on
a side surface of the outermost first substructure is less than or equal to 0.15 nm.

7. The solar cell according to claim 1, wherein the first texture structure further includes
two or more adjacent second substructures that do not stacked on one another, and a one-
dimensional size of a top surface of the second substructure away from the rear surface is less
than or equal to 45 pm.

8. The solar cell according to claim 7, wherein the top surface of the second substructure
is a polygonal plane.

9. The solar cell according to claim 8, wherein a shape of the top surface of the second
substructure includes at least one of a diamond, a square, a trapezoid, a substantially diamond,
a substantially square or a substantially trapezoid.

10. The solar cell according to claim 1, wherein the tunnel oxide layer includes at least one
of a silicon oxide layer, an aluminum oxide layer, a silicon oxynitride layer, a molybdenum
oxide layer or a hafnium oxide layer, and the tunnel oxide layer has a thickness ranging from
0.8 nm to 2 nm.

11. The solar cell according to claim 1, wherein the second passivation layer includes at
least one of a silicon nitride layer, a silicon oxide layer or a silicon oxynitride layer, and the
second passivation layer has a thickness ranging from 70 nm to 120 nm.

12. The solar cell according to claim 1, wherein the first passivation layer includes at least
one of a silicon oxide layer, a silicon nitride layer, an aluminum oxide layer or a silicon
oxynitride layer.

13. The solar cell according to any one of claims 1 to 12, wherein the semiconductor

substrate is an N-type monocrystalline silicon substrate, the doped conductive layer is an N-
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type doped polycrystalline silicon layer, an N-type doped microcrystalline silicon layer or an
N-type doped amorphous silicon layer, and the doped conductive layer has a thickness ranging
from 60 nm to 200 nm.

14. A photovoltaic module, comprising a plurality of solar cell strings, each of the plurality
of solar cell strings comprising the solar cell according to any one of claims 1 to 13.

15. A method for manufacturing the solar cell according to any one of claims 1-13,
comprising:

texturing a semiconductor substrate, and forming a second texture structure on a front
surface of the semiconductor substrate, wherein the second texture structure includes a
pyramid-shaped microstructure;

forming a doped layer with doping elements to the front surface of the textured
semiconductor substrate;

polishing a rear surface of the semiconductor substrate with an alkali solution such that
a first texture structure is formed on the rear surface of the semiconductor substrate, wherein
the first texture structure has a non-pyramid microstructure and includes two or more first
substructures at least partially stacked on one another, a top surface of the first substructure is
a polygonal plane, and in a direction away from the rear surface and perpendicular to the rear
surface, a distance between a top surface of an outermost first substructure and a top surface of
an adjacent first substructure is less than or equal to 2 pm; and a one-dimensional size of the
top surface of the outermost first substructure is less than or equal to 45 pm, an average of the
one-dimensional size ranges from 10 um to 15 um;

forming a tunnel oxide layer on the first texture structure of the rear surface of the
semiconductor substrate;

depositing a polycrystalline silicon layer on a surface of the tunnel oxide layer, and
forming a doped conductive layer by doping the polycrystalline silicon layer, wherein the doped
conductive layer and the semiconductor substrate have doping elements of a same conductivity
type;

forming a first passivation layer on the front surface of the semiconductor substrate; and

forming a second passivation layer on a surface of the doped conductive layer.

16. The method according to claim 15, wherein the polishing a rear surface of the
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semiconductor substrate with an alkali solution includes:

cleaning the rear surface of the semiconductor substrate with the alkali solution having a
mass fraction of 5% to 15% to remove porous silicon;

dropping, by spraying, micro-liquid droplets of the alkali solution to the rear surface of the
semiconductor substrate for roughening treatment, and then performing pre-cleaning with a
hydrofluoric acid having a mass fraction of 5% to 10%;

polishing the rear surface of the semiconductor substrate with a polishing liquid at a
polishing temperature ranging from 70°C to 80°C for a polishing time less than 260 seconds,
wherein the polishing liquid includes NaOH having a mass fraction of 1% to 15%, KOH having
a mass fraction of 1% to 15% and an additive having a mass fraction of 0.51% to 2.5%;

removing organic components in the polishing liquid by a mixture of potassium hydroxide
having a mass fraction of 5% to 15% and hydrogen peroxide having a mass fraction of 15% to
40%; and

washing and drying the polished semiconductor substrate.

17. The method according to claim 15, wherein the forming a tunnel oxide layer includes
at least one of:

1) depositing the tunnel oxide layer on the first texture structure of the rear surface of the
semiconductor substrate by a temperature change process and chemical vapor deposition;

2) during the deposition of the tunnel oxide layer, controlling a heating rate to range from
0.5°C/min to 3°C/min, a deposition temperature to range from 560°C to 620°C and a deposition
time to range from 3 min to 10 min;

3) a deposition temperature of the tunnel oxide layer being lower than a deposition
temperature of the polycrystalline silicon layer;

4) the tunnel oxide layer comprising at least one of a silicon oxide layer, an aluminum
oxide layer, a silicon oxynitride layer, a molybdenum oxide layer or a hafhium oxide layer; and

5) the tunnel oxide layer having a thickness ranging from 0.8 nm to 2 nm.
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In re Patent Application of:
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Filed: August 27, 2021
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MANUFACTURING METHOD
THEREOF, AND PHOTOVOLTAIC
MODULE

Group Art Unit: 1721
Examiner: Golam Mowla
Confirmation No. 8617

N’ N N’ N N’ N

PRELIMINARY AMENDMENT

Mail Stop PPH - VIA EFS WEB
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Prior to the examination of this application, please amend the subject application as

follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks follow the amendment section of this paper.
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IN THE CLAIMS:

Please amend the claims as follows:

1. (Currently Amended) A solar cell, comprising:
a semiconductor substrate, wherein a rear surface of the semiconductor substrate has a

first texture structure, the first texture structure has a non-pyramid microstructure and

includes two or more first substructures at least partially stacked on one another, a top surface

of the first substructure is a polygonal plane, and in a direction away from the rear surface

and perpendicular to the rear surface, a distance between a top surface of an outermost first
substructure and a top surface of an adjacent first substructure is less than or equal to 2 um;
and a one-dimensional size of the top surface of the outermost first substructure is less than or

equal to 45 um, an average of the one-dimensional size ranges from 10 um to 15 um;

a first passivation layer located on a front surface of the semiconductor substrate;

a tunnel oxide layer located on the first texture structure of the rear surface of the
semiconductor substrate;

a doped conductive layer located on a surface of the tunnel oxide layer, a conductivity
type of doping elements of the doped conductive layer being same as that of the
semiconductor substrate; and

a second passivation layer located on a surface of the doped conductive layer.

2. (Original) The solar cell according to claim 1, wherein the front surface of the
semiconductor substrate has a second texture structure, the second texture structure includes a
pyramid-shaped microstructure, the pyramid-shaped microstructure includes a top portion
away from the front surface of the semiconductor substrate and a bottom portion close to the
front surface of the semiconductor substrate, and in a direction away from the front surface
and perpendicular to the front surface, a distance between the top portion and the bottom

portion of the pyramid-shaped microstructure is less than or equal to 5 um.

3. (Original) The solar cell according to claim 1, wherein for the two or more first
substructures at least partially stacked on one another, in the direction away from the rear
surface and perpendicular to the rear surface, the distance between the top surface of the
outermost first substructure and the top surface of the adjacent first substructure ranges from

0.3 umto 1.2 um.

4885-5249-7952.1
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4. (Currently Amended) The solar cell according to claim 1, wherein a shape of the top

surface of the first substructure includes at least one of a diamond. a square, a trapezoid. a

substantially diamond, a substantially square or a substantially trapezoid an—average—one-

5. (Original) The solar cell according to claim 1, wherein a thickness of the tunnel oxide

layer on the top surface of the outermost first substructure is less than a thickness of the

tunnel oxide layer on a side surface of the outermost first substructure.

6. (Original) The solar cell according to claim 1, wherein a thickness difference between
the tunnel oxide layer on the top surface of the outermost first substructure and the tunnel
oxide layer on a side surface of the outermost first substructure is less than or equal to 0.15

nm.

7. (Original) The solar cell according to claim 1, wherein the first texture structure
further includes two or more adjacent second substructures that do not stacked on one
another, and a one-dimensional size of a top surface of the second substructure away from the

rear surface is less than or equal to 45 pum.

8. (Currently Amended) The solar cell according to claim 7, wherein the-tep-surface-of
the-first-substraeture-and/lor the top surface of the second substructure is a polygonal plane.

9. (Currently Amended) The solar cell according to claim 8, wherein a shape of the top
surface of the second substructure the-pelyeeonalplane includes at least one of a diamond, a

square, a trapezoid, a substantially diamond, a substantially square or a substantially

trapezoid.
10. (Original) The solar cell according to claim 1, wherein the tunnel oxide layer
includes at least one of a silicon oxide layer, an aluminum oxide layer, a silicon oxynitride

layer, a molybdenum oxide layer or a hafnium oxide layer, and the tunnel oxide layer has a

thickness ranging from 0.8 nm to 2 nm.

4885-5249-7952.1
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11. (Original) The solar cell according to claim 1, wherein the second passivation layer
includes at least one of a silicon nitride layer, a silicon oxide layer or a silicon oxynitride

layer, and the second passivation layer has a thickness ranging from 70 nm to 120 nm.

12. (Original) The solar cell according to claim 1, wherein the first passivation layer
includes at least one of a silicon oxide layer, a silicon nitride layer, an aluminum oxide layer

or a silicon oxynitride layer.

13. (Original) The solar cell according to claim 1, wherein the semiconductor substrate
is an N-type monocrystalline silicon substrate, the doped conductive layer is an N-type doped
polycrystalline silicon layer, an N-type doped microcrystalline silicon layer or an N-type
doped amorphous silicon layer, and the doped conductive layer has a thickness ranging from

60 nm to 200 nm.

14. (Original) A photovoltaic module, comprising a plurality of solar cell strings,
wherein each of the plurality of solar cell strings comprises a plurality of solar cells, and each
of the plurality cells comprises:

a semiconductor substrate, wherein a rear surface of the semiconductor substrate has a
first texture structure, the first texture structure includes two or more first substructures at
least partially stacked on one another, and in a direction away from the rear surface and
perpendicular to the rear surface, a distance between a top surface of an outermost first
substructure and a top surface of an adjacent first substructure is less than or equal to 2 um,
and a one-dimensional size of the top surface of the outermost first substructure is less than or
equal to 45 pm;

a first passivation layer located on a front surface of the semiconductor substrate;

a tunnel oxide layer located on the first texture structure of the rear surface of the
semiconductor substrate;

a doped conductive layer located on a surface of the tunnel oxide layer, a conductivity
type of doping elements of the doped conductive layer being same as that of the
semiconductor substrate; and

a second passivation layer located on a surface of the doped conductive layer.

4885-5249-7952.1
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15. (Original) The photovoltaic module according to claim 14, wherein the front surface

of the semiconductor substrate has a second texture structure, the second texture structure
includes a pyramid-shaped microstructure, the pyramid-shaped microstructure includes a top
portion away from the front surface of the semiconductor substrate and a bottom portion
close to the front surface of the semiconductor substrate, and in a direction away from the
front surface and perpendicular to the front surface, a distance between the top portion and

the bottom portion of the pyramid-shaped microstructure is less than or equal to 5 pm.

16. (Original) The solar cell according to claim 14, wherein for the two or more first
substructures at least partially stacked on one another, in the direction away from the rear
surface and perpendicular to the rear surface, the distance between the top surface of the
outermost first substructure and the top surface of the adjacent first substructure ranges from

0.3 umto 1.2 um.

17. (Original) The solar cell according to claim 14, wherein an average one-dimensional

size of the top surface of the outermost first substructure ranges from 10 pm to 15 pm.

18. (Currently Amended) A method for manufacturing a solar cell, comprising:

texturing a semiconductor substrate, and forming a second texture structure on a front
surface of the semiconductor substrate, wherein the second texture structure includes a
pyramid-shaped microstructure;

forming a doped layer with doping elements to the front surface of the textured
semiconductor substrate;

polishing a rear surface of the semiconductor substrate with an alkali solution such that
a first texture structure is formed on the rear surface of the semiconductor substrate, wherein

the first texture structure has a non-pyramid microstructure and includes two or more first

substructures at least partially stacked on one another, a top surface of the first substructure is

a polygonal plane, and in a direction away from the rear surface and perpendicular to the rear

surface, a distance between a top surface of an outermost first substructure and a top surface
of an adjacent first substructure is less than or equal to 2 um; ; and a one-dimensional size of
the top surface of the outermost first substructure is less than or equal to 45 um, an average of

the one-dimensional size ranges from 10 um to 15 um;

forming a tunnel oxide layer on the first texture structure of the rear surface of the

semiconductor substrate;

4885-5249-7952.1
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depositing a polycrystalline silicon layer on a surface of the tunnel oxide layer, and

forming a doped conductive layer by doping the polycrystalline silicon layer, wherein the

doped conductive layer and the semiconductor substrate have doping elements of a same
conductivity type;

forming a first passivation layer on the front surface of the semiconductor substrate; and

forming a second passivation layer on a surface of the doped conductive layer.

19. (Original) The method according to claim 18, wherein the polishing a rear surface of
the semiconductor substrate with an alkali solution includes:

cleaning the rear surface of the semiconductor substrate with the alkali solution having a
mass fraction of 5% to 15% to remove porous silicon;

dropping, by spraying, micro-liquid droplets of the alkali solution to the rear surface of
the semiconductor substrate for roughening treatment, and then performing pre-cleaning with
a hydrofluoric acid having a mass fraction of 5% to 10%;

polishing the rear surface of the semiconductor substrate with a polishing liquid at a
polishing temperature ranging from 70°C to 80°C for a polishing time less than 260 seconds,
wherein the polishing liquid includes NaOH having a mass fraction of 1% to 15%, KOH
having a mass fraction of 1% to 15% and an additive having a mass fraction of 0.51% to
2.5%,;

removing organic components in the polishing liquid by a mixture of potassium
hydroxide having a mass fraction of 5% to 15% and hydrogen peroxide having a mass
fraction of 15% to 40%,; and

washing and drying the polished semiconductor substrate.

20. (Original) The method according to claim 18, wherein the forming a tunnel oxide
layer includes at least one of:

1) depositing the tunnel oxide layer on the first texture structure of the rear surface of the
semiconductor substrate by a temperature change process and chemical vapor deposition;

2) during the deposition of the tunnel oxide layer, controlling a heating rate to range
from 0.5°C/min to 3°C/min, a deposition temperature to range from 560°C to 620°C and a
deposition time to range from 3 min to 10 min,;

3) a deposition temperature of the tunnel oxide layer being lower than a deposition

temperature of the polycrystalline silicon layer;

4885-5249-7952.1

SEG Solar, EX1007, Page 199



Docket No.: 084546-000033
Application No. 17/459,689
Page No. 7

4) the tunnel oxide layer comprising at least one of a silicon oxide layer, an aluminum

oxide layer, a silicon oxynitride layer, a molybdenum oxide layer or a hafnium oxide layer;
and

5) the tunnel oxide layer having a thickness ranging from 0.8 nm to 2 nm.
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REMARKS

Claims 1, 4, 8-9 and 18 are preliminary amended herein to be consistent with the
allowed claims in the counterpart Japanese App. No. 2021-137285 for the purposes of PPH
request being filed concurrently herewith. Applicant submits that no new matter is
introduced by this amendments. Examination on the merits is requested.

The Commissioner is hereby authorized to charge any fee required in connection with
this filing, and any additional fees which may be required, or credit any overpayment to

Deposit Account No. 19-2380.

Respectfully submitted,

[Jeftrey L. Costellia, Reg. No. 35,483/
Jeffrey L. Costellia
Registration No. 35,483

NIXON PEABODY LLP
CUSTOMER NO. 22204

799 9 Street, N.W.

Suite 500

Washington, D.C. 20001-4501
TEL: (202) 585-8000
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(57) Abstract: Provided is a photoelectric conversion element which is able to be suppressed in decrease of the photoelectric con-
version efficiency due to overlapping of an n-type semiconductor layer and a p-type semiconductor layer. On the back surface of a
semiconductor substrate 1, n-type amorphous semiconductor layers 4 and p-type amorphous semiconductor layers 5 are alternately
arranged at predetermined intervals. An alignment mark 4M that comprises a layer of the same semiconductor as the n-type amorph -
ous semiconductor layers 4 is also formed on the back surface of a semiconductor substrate 1. At least a texture structure is formed
in a portion of the surface of the semiconductor substrate 1, said portion being at the boundary with the alignment mark 4M.
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o e, pEEEREHXEABLSOERNAMAICEWT p BUSEREFEEHELS D
EANCF v v THEIEG 21 EFET S,

[0055] IRFEERBH /NNy IR—I3VE3, nBEEREYEFRELI S L VEMO IC
BELTBEBINDEEHICNRNyIR=—2aVEI, pREFEHFERKRES H
SUBMB7 ICELTEREINDER. FEAERT1 OEARAEICEH WV THE
TENRELREFERELI BSI Vo RIFEREFEHKREL OMFEIFHTIF, Fv v
THEHEG (=G1+G2) NEEL. REESIZ. M1ICRT LDIC. EME
6, 7T8LUVF vy SEEGLICERINDZ &ICRD, 2OF v v S4B
Glid, Ny R—23VE3, nBIREFEFREIBL Vo BIREFE
FEBSAOCTHLICA>EETHY., HIZIE 20um~500 umdig
=BT %,

[0056] B|ME6. 7HBIZIFER (Ag) TII=UL (Al) TERIhTWDS
BE. BiB6., 7TORNERITIIOWULEEARD, FEEER 1 OEEICIE.
800—-1200 n mEEDODRRRBEFDHANEIEY 2, FEHRERT DZ
HEDOAGF L TEAD, BEMEO. 7HRITOENTWDMEE N, pIl AL
THE, BBO, 7TICL> TRENINTHEAER 1 WICEY. HEFRER
TICRIRE D, LHL. BE6. 7HARIFSLNTVAVWE vy S4EEG (
12 ICKDP AR LEES., BBO6. 7ICLD2RENDEWNLDH, FEHE
HEiR 1 OFEANCHIIRIT. ARKZBEDCFBETETRVWEELH D, ¥ v
v THEIBGDEBNLAS RS &, BE6., 7 TREINAGWVWEIIEZ D768,
FELLAWL, TDH, Fvy THEFEGOEIEZE 00 umBLFAFE L
300 uUMUTFTHDZ EDNLYEFF LWL,

[0057] BEEO6a, 7ad&xld. EREEENSLRDS, EREERF. HIZEF
. | TO (Indium Tin Oxide) . ZnOH LT | WO (Indium Tungsten Ox
de) EMNLLB,

[0058] EEE6b, 7bD&%IE. BEHNLARD, EEIE. BIXIEX. R (Ag)
=YL (NT) L PILE=DL (Al) 88 (Cu) . 88 (Sn) . H
£ (Pt). & (Au) . 70L (Cr) . #VTRF> (W) . ansiL b
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(Co) BLTFHY (T i) owIFnh, FhiFhoDa®, FLE
NoESBO2EBULEOEBENISA S,

[0059] EBEEE6a, 7a&l T EFhTh. nBFEREFEAFRBLIBLTpE
FREFEEES CBEUENRVWEREEELBAWVWD I &AFELL. B8
B6b, 7b& LTk, BEXNEVWEBEEZAWVD I ENTFFELL,

[0060] BEEGa, 7aDRLDERIF. AIZIE 3~100nmTHB, EF
B6b, 7bD&ADEREIX. 50nmlULETHZZENFFELL, EED
FREI1ICEBWTIK, FIZIE. 0. 8umTHh3,

[0061] 7ad, EFEOFEB1IICEWVWTIEX, BE6E. BEEGC6bODANLAR>TH

BB, BEET7 bDAHNLR>TVWTELL, ZDHFE, EEE6
a, 7apEL, EEEO6b, 7o EFNFThnBFEREIERXRBL LV
pEUSEREHEAERBEL ICET D,

[0062] EEEG6a, 7 adEWVEES. EEEOG6Db, 7bid, EBERTHENRINT
BY., ThEh, THTHZ nIEREFERELI B SL P p BIEREFEHR
BS5EBmEMNEVWEETHDZIENMTFHELWL, BIZIEFE. EEEO6Db, 7Db
&, Ti, Ni, Al, CrE&nsiy, D, 1~10nmiEEDEE%
BI32BEEE. A, AgEEaEINDE T 2HARFERBEOERBELNL
5,

[0063] /. HEEEO6b, 7bld. REERSEETDHLD., REKRS EDEEM
HERTIVNENDHD, REESELT. VAV, PLIZDUL, FHYV
BLCINAZTEORILE. >V IAVELVTTILIZILDELE. >
AVBFICTNIZVLOBRERICESFEZABWIGES., E8BEO6b, 7b0DIx
EESHAOXREIE. Al 1Y 94L (In) . Ti. Ni, Cu., Cr,
W, Co, R"STUDL (Pd) BLUSNnEHEOEENLRDIENTFFELW

[0064] FEIC. BME6, 70D&4~E. EREEROEENSLE>TVWTHL W, &

DinE. EREEBRIE. ERLAE I TOEMALA D,
[0065] {REE8 a, 8 b DR 4L, EBBEENSLD, ERERIEIZ. BBIIE
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. ZBEESSUBEREESEN LS,
[0066] E&{bEEIZ., YUY, FPII=HL, FHY, JPIAZT. NT =Y L,
HEh, Y9 ILBLM Yy NI D LEORBILIEN SRS,
[0067] Z{biEE. >V AVE LUV TILIZILZEOELEN LA D,
[0068] EEZ(LIRIZ. VALV TILI=TLFOBEBILENSRS,
[0069] =Z#LT. (REEE8 b3, REE 8 a CENZEHMEENSMRDZ, BIB.

ol U 2 EEEIRO RS 2 BEEDEZRBIRL TRERE 8 a, 8 b &K
ERH

[0070] &/, REE 8 a NHFEFKEN LY. RFERE 8 b A' ik L /= EMIEHIR
MEE>TVWTH LW,

[0071] CDiBE. ¥EFKER. FREFEFREHNSL D, TL T, EREFERK
Bix. 3EREVIOY, ERE2VAVTILIZO L, EREXILIZD L
 FEmEYYaVA—NNA R, FEREIVIAVFAMNSA N, FERES YO
VAFYA R, FEREIYIAVAFIFANSA RBLVIEREYIaVH
—RUFFH A RENLR D, BEFENBVWALEIBE6, 7EDY —0 %
HTEDLD., REBE8 ald. EMDIFRBELBEBEI LD &EMIFEL
W BIZIE. (REE8 ald. EMDIFRET ) avhr by, (REES8 b
V) aAVOERIBENS RS,

[0072] {BL. IRERE8 b M EBEIEN SR DIHE. REES8 ald. nAIEEEFE
FEEBFLIFpBIEREFEBREN SR >TVWTH L,

[0073] {REE8DbIX. EDEEERZR OFEMENLRD I ENFE LWL, IE
DEEERmZF OFEFREIL. HI2E. ) aYoREEESLUTYYIVOD
BMZ/ETH D,

[0074] FEHEEKR1IE. nBERERYIVHALAZDT, REES b HAEDE
EERZROFERENSLDHE. REBB8bIE. PRBFv)FPTHBIE
FICH LTEBEREZRIEL. Fv v THEEBGICBIT208Fv )7 (EFR) O
SAT79MLERHTFITDHIENTES,

[0075] {REIR8IEX. 2BBEEICRST. BE. LR 2BBEEU LOZEEED
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L5R>TWVWTEHE LWL,

[0076] (REIEESHIHEELNSLDIHE. REESIZ, Ll L AEBIEEEOF,S
BRINLTEEOENSRS,

[0077] (REERSHFZBEENLLDFE. REKRSIE. LR L/-R#EE8 a, 8
b%aZEREDFRICED,

[0078] LExRL7LDIC. FREESH2EBENLADIFE. REE8 a5 ERE
FEAFBETHEHRL. REBS b ZMEIETHAT 5 &ICL>T. nBFESR
BHERE4BSI VP p BIEREFLERBS IINT /Ny I R—2 g ke,
BM6, 7THEOHEBMEEEZMITEDDT, IFELL,

[0079] /. ¥EBHAEERIAnES Y OVERISRZBE. EOBREBHER
DHEEREICLI > TREBS bEHRT DI EILLY., BREX v v SHEE
ICRIEL. Fvy THBICBIT228F+ )7 (EFL) O34 74914 L%5K
{TEBDT, BIT, FFRLL,

[0080] EEIC., b L7-\EIEEIRNMRERS ODLBEEDHICESENDIHEE. I
SEFEARE (nBFREYEFBEI B S Cp B EREXEAES) ICHLEK
LTKBKDEEHSHBIRETD2IENTESDT, IFFELW, £iRL
IEEEEIEORTE, Y OVOZEREE. >) aAVOBZEERIE. thOE
BRI ICLE R TREBMEARICE WD, FICFELWV, ZL T, nE> Y
OVEREBVWABASICIEK. MEMEEOBEEERICLZ2ERAMREAEGD
HTCR/DZIENTEDLDT. AEBEEHMERT 1 0 DRIANREREMN & &SWEL
EHEMILT DI ENTE D,

[0081] HIXIE. REESH2EEEULDOZEER. HIZIE. SBEENLLDIE
a. 1 D20FREE (nBEREXEERE4 T3 p BIREHEIRE L ITHE
I HRERB) MNIEREFERBEHLILLQY,. FHY D2 DDREBNEBIBEIE
DOHRDMLBIRIN2EHEDEN SRS,

[0082] HIC. REESHIEEFLIEZEBHI LR DGE. REESIX. LR LAE
MR _E ICE Y OMBRIESE AR I NCBELN SR> TVWTH LU,

[0083] A#MIE. FlxIE. 1 I RREIAE. TRFOHBAE. 7 vHFBHE. R H—

SEG Solar, EX1007, Page 258



WO 2016/129481 17 PCT/JP2016/053226

RRr—bh BLUCRBERI T —FHLLRD,

[0084] 1 X RXRBAEIE. BIZIEX. RUA I RTHD, 7vEREEIF. FxE R
DFhZoA0TFLY (PTFE) THD, /. BEMIEZ. R —
VEIRI TR I NIL PR M TH>TEHE LU,

[0085] 4 1%, TR nBSEREFEFRE 4 OFMOBEEL T HER TH
5, I, TORETIE., FEFERT1OEAMNFETH Y., FHLG/NNy X
—2aVEIDLIL, nBEREHFEFBI4NTERINTWEIEEEZSRLT
W2 A, EREICIE., FEAFERTOE@ICIET IV AF vIBESTERINTL
%,

[0086] M4 %#BRLT. nBEEREXEKESIZ. nBIERKREFEFREL4 OEW
AEICEWT, 75y MEBRFT &, BERVEETDEEET 2, 75V
MNEIF Tid, nBIESEHEERBID>E. BEEVWEEEZAL. HD.
BRENMEIEF—ETHIETNLLD,

[0087] T35 v MMEBF TOmHEOREARE L. REORBVENE 1 ORIEL
L5E1TORIVEIYVEREVE2ORBDRICELLTIREBERE L& X,
BERVMEETDIFR., nBIEKEYFEEXELIOENARICSVWTARNSB
RETOERTH S,

[0088] ZLT. IKERDSERTDIF. nBIERBFXEFEL OENAEICHWVWT
72y MNEEF TOEAICEEI NS,

[0089] nIFREHERBINEERIVBRIFTOEETZIOR, BT DL DIC
VY R—TRIVEBVWTCTSXTCVDEICE > T nBIZEREHREKES
EMRT D2NOTHD, BERBRVEHTDIE. 75y MMERFTLYEEFN
BEAETZOT, BERDERTDOR—/Y MEEIZ, 75 v MESEF
TOR—=NIVKNBRELIYEEW,

[0090] EM6IE. nBEIFRFEBERBI DTSy MEEF TO2AKEEERISE
HTDO—E&ICIELTEEI NS,

[0091] PBUIEREFEARES . M4 ICRI nBIEFEFERESL A UBEBED
5lab, LT, EB71E. plEREFEAFXES DTS Y MABF TOE
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

FEEERVEBETDO—EEICELTEEINS,

ZTOEBR., Fv U7 (BF) P"nBI EREFEFEL4 2N L TEE 6 ~NE
ETDHEEXDEIE. Ny IR—IaVESOERNAEICBWT—EDEE
EETHnBERBELEEXRBITERINDIBEICLERERIRICAS, Tk,
Fv )7 (EFL) P rB3EREFEFBSEZNLTEBTIAZETZIEXD
BHE, Ny IR—2 3 VEIOERNAEICBWIT—EDEREEZET 5 p il
FREFBEENMERINZIHZEICLEANEIRRICAS, > T, AEERSR
F1O0DEHMELEMETE D,

mE. BEOIE, nBEREFERELI DOEERVEET DOEMAEICEL
TWTH LKL, BB7IE,. pBIFREFEFEL ORERFBVMEHET D DL
ICELTWTHE LW,

B5id. 1S nBdEREFEAHE 4 OMOFMREE % R ITEN
THd, M50 (a) 28R T, AEEHFRT 1013, nBIEREFTHK
B4ICKATnBEREXERFKE4 1 2eA. EMOICRKATEBG 1 =1lF
ZATWTH L,

NBEREFEEREL4 1 ICBVWT, EEFPERARTHIRECREL. RE
DFPENE 1 OFBIVENSE 1 DORDPERIYBRIVE2DFEIRICEL
T2mEDRET D, TORR, BEERDVBEFETDIR. nBEKEFEHKE
4 1OEARAEIKSEVWTCCANSDRETOEETH S,

ZFLT. nBE3EREXEFKES 11EF. nBE3EREFXEAESL 1 0EAAMA
IKBWT2DDEERVHEHETDZET 5, 2DODEERBPMEIZTDIE. n
DIEZEFEAFREL 1 OERAAICSWTHEICELTEEI NS,

BEM6 1. 2DODEREERVHERTDOS>HB, —HFOERERVMERT DO
—EREMM A DEERBVMEHE TDO—EEICEL TCEREI NS,

HEEZHETF 10, pBIFREFEFELICRA T, 5D (a) KR
T nERIEZEFEFREL 1 CRAUBENSLS p BEREFEFREEZRA T
WTH LW,

ZORR. Fv )7 (BEF) PniIEREFEFEL4 12N L TEEG 1
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

ANEET B EZDEGUL. Ny I AR— a3 VESOERNAEICEWT—ED
BEZET 2 nBIFEFEEBIURINDIBEICLEAEERICRS, £
oo Fv )7 (EFL) PniEREXEAFREL4 1 CRALCEEEZET 5 p B3E
REXEFEBEN L TEBAENEYT 2 & XDEMAIFE. Sy IR—2 a3 VES3
OEHRAMICEWT—EDREAZET 23 pBEREFEFBI R IND IS
BICHEABEBERICAR S, > T, HEERRF 1 0DEHMEEZEWMETES

mE. BMEO 1. nBUEREFGHERESL 1 &, nBEREFGHEES 1
ERUBEEZE T2 plEREFEABELICEVWT. 2D0EERBRDEZET
DOEKICELTBEINTWLWTE LW,

50 (b)) #22LT. ABEMFET1 0. nBIEREFBHEESL I
RATnBIREFEREL 2%5HA. BEMOICRATEMG 2% mA TV
TH L,

NZERBEFERESL 2ICBVWT. EENEATHIREZERE L. RE
DFVPENE1DRBOVPENLGETDRPERLYBRIVE2DREDERICEL
TE2ReFREL. EEOZELEDODRSHNENSEILELTIREGCRET
%,

TORR. BERBDEHRTD 11E, nBIEFELEEES 20EASMAIC
BWCERNSLFRETOEEBTHY., BERVEHTD 21, nBFERE
FEEE4 20ERAAAICBVWTERNOGRETODMEIFETH 5,

ZLT. nB3EREFERKES 213, nBEREFERESL 20EHANAA
ICBWT2DODBERAMEETD 1 S 2 DDEEREHTD 25257 5

2ODEREBDMHEFETD 21F,. nBEREBEFTEEHEL 20ERNAAICS T
ZEESHMNCREBDIFICH L THMICARD LD ICEEI NS, 2D0DE
EBLMHEFETD 1iE. nBEREFEERELI 20EANABEICSWVWT 2 DD
EiRADEET D 2 0mAIICEBI N3,

BMBEO 21k, 2DODEEFVMEEHTD 20LkeE, —HDEERVEET
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D1D—E&, MMADRERAVMEIZXTD 1 O—EEICELTHREINS,

[0107] HAEBBZEHERT10E. pi3EREFEAXRESICRA T, B5D (b) IR
T nEIEFEFEFREL 2B URBENSLS p BEREFEFRELZRA T
WTH LW,

[0108] ZDfFER. ¥+ U7 (BEF) P"nBIREHFEFEL4 252N LTEIERG6 2
AEETBEEZOEBIE. Ry IR—D 3 VESIOERAEICBWT—ED
REZEBT 5 nBIEREFIFREIERINDGEICLNBEERICAS, &
oo Fv )7 (ER) HAnil3EREHFEAKEL4 2LRAUBEBEERT % p A3k
mEFERBEN L TCEBAIET D EX0EME. Ny R—23V[E3
DERABEICEWTC—EDEEAET 2 p IREFEFBIAHRINDIE
BICHAREERICRD, o T, HEEREF 1 OOEBEMELMETE D

[0109] Jad, BME6 21%. nBFEREFEHREL 2 &, nBIEREFEHKES 2
CRALCEEEETZ o BREREEXRBELICSWVT. 2D0EERVEERT
D1o&ksE, 2DODEERVEEHTD 2DLAEICELTEBINTWT
LN,

[0110] cC &I, XEEMET10I1F. KEERPEHTD (TD1, TD2)
EHEILInBIREFERBS LV EEREFEKREZRA D, TL T,
CDOFRBORMOHEICEWTIE, RERVMEERIE. RERVHEZETD, T
D1, TD2oWwdEFnhhbias,

[0111] W->T. nBFFEXEABFIEpHIRELBEARBOEENZATH
PREFEIOREL. nBEERBFEXREFTIF p HEREFEXBEOEN
FAEICEWT, BEOBLEIE1DFELENLGE1DOFIELYHARETL
B2OBPERICELT IR FERBEEOEILEOFSHEANSIEICEILLT
PREHF2ORELEEE, EERDMEEIE. nBEREFEHRET L p
DIEREFEARBOEANAEICEWVWT, ETORNLE2DRETORKT
H3,

[0112] 7. COEBAOEEOHEBICEWTIE., nBIEREFEFXEL L TP
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DIEREFERES DV &b —ANEREERVMEEHEZE L TLWnIE LW,

[0113] RIS, HEEH|ERT 1 ODHEEHREICDOWVWTEHAT S, M5 1 0iF
CENRENR. FVTICRTHABERERET 1 ODHREAEETRTETIHNSLELSD
TREKTH D,

[0114] HM6%LRLT. AEEMFRT 1 ODHENFHABEIND &, /NILyDT )
aAVASTAYY—ICE>T100~300umDEIEEFTZY /%51
YHT, ZLT. P/ \OFKRADIA—VBERET DLODODIVvFUITE
EXERBILZLODOIvFUIEETV, FEEKERT EH#ET D (
HMenIE (a) &R .

[0115] —f&EIIC. TOVRFVYBEEZAIT IV AVERIE, 34Ty b
DAYV —FILLIYRSZARALTELOND YY) OAVEREZEIYFVITTS
CEIWTYREIND, TUVRF v EBNRT DERIE. EREEINZ S 4 XE
WREMFEALEZEZERS) AV ERTH DD, AX MEERP RS 14 AFRMD
BEEHYBEBRNAS A ZAERSWVWTEBHRDT I A F v B ERTEETH
%,

[0116] FEHFERT OTvFU I3 FILAVMOIT Yy Fr IREAVWEER
ITyvFUTICLYTHIIENTES, TOTYFUTIFKEBIEFT N ULE
BEOHBE, LTFTORBR (1) . (2) . (3) FORBICL > THETT

%,
Si+2NaOH+H,0 > Na,SiOs+2H, - (1)
2Si+2NaOH+3H,0 > Na,Si,0s+4H, - (2)
3Si+4NaOH+4H,0 > Na,SizO0z+6H, - (3)

[0117] HEGFEKR1 OREICTIRAF v IBEEHNRT 57HIC. HIAET Y F
VIUBREEHEL ATy F U IREERITDZIEICIYERETYF VT %
175, ¥EEFEERT OREANDT I AF v IBIEOHKITUTOXA B ZX A
ICE DK, #FEHKERT OFILAVKBBRICLDT Yy FUITRERER U
v (100) EARBELL. (11 1) EFRHEWV., TDDH, T
AVKBRICTYFUITEEEZETIELIENTEDZRHEORME (T

SEG Solar, EX1007, Page 263



WO 2016/129481 22 PCT/JP2016/053226

Ty FUOMEF] WD EEHD, ) ERNT B EICE>TTY
AFv—IvFUIOEREEIGETDIE, >)a>D (100) @HEOIY
FUTINPITVWHESEIBEMICTYF I3, TyvFVIEEDEWN
(111) EAREICEET S, <0 (111) @& (100) mEMICHL
THEABEDERERE OLHICTOLRAORKRERTIE (111) @EZFD
EMOEmTERINZIES Iy RIROMMEENTERI NS,

[0118] LA L. TvFUIEEICE>TIE. 8H5LT40 -5 4EREDHER%E
BoltT VAFvyHIERINDIEEHY., T LETIVXFvOFREAD (
1T11) PERINDRTIFRWV, XFEPFTEH, 77 XFvOBEHM@E. (
1T11) ETHEIBEIFDRL, ERDPECHNTH>TH L,

[0119] . TVRFYEREBIVvFIKRELT, KB+ M) DL (NaO
H) K&ARIC, Ty FrJiEFHE Loy oL 7ira—Iib (UF, T
| PAl &EMT2BENHD, ) ZRMLET Yy FUIREFERLTE LWL
o CDITYFUIKREB60~80CEEICIEAEAL., (100) @morYav
Eikx 1 0~3 0BEREIECIVFVIT S,

[0120] F/. KEIbF M) DLXIIKEEAD ) DLE, BMFELTYIT=ZVE
DFEDORMEIE. KEBKFF M) U LRITREBKFEA) VLEELIYF
VIR EMFERAIT DI EICEY., MNARES Iy MR (MERDEE S HERD
JEREFTOEINT umBLF) OFIVRFviIBEEZHNRT DI ENTES,
CDEDIC. TYFUITROERE., WIBRE. TvFr JNGEIFRIOREE. T
VFUITRE, EROBRLEELZOREEEZIDIET, TIRAFvYDY
A X%EHHTDIENTES, TITE TIVXFvDOHAXHNT 5 umbd
TERDBEDIICTYFUITREIEEINTWS,

[0121] AEEOHAETIE. M6 DI’ (a) D&k, ¥EGHEKRT Z#NaOHSDB
SFUKOHZEDT7ILAYEBEKR (BIAIE, KOH: 1T~5wt%., 1V 7OE
WFZIA—IL: 1 ~10wt%DKEKR) ZBVWTITYFrIdT5, IhiC
£oT. FEHFERT OMAINEAMIVFVIIN, TVXFvOHA
M1 5 umBlTFOTF I RAFvIBEN R IND, (BM6DIRE (b) SR
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)

[0122] BIEHmEWT., FEEHEER 1 OKRE BB L TR 1 2R FER1
DEHEICTERT DEEHIT/NYIR— a3 VEIEFEEERT OER (
SHEERMRUDORE) ICHEHRT S (R6DIRE (c) BR) .

[0123] HEHFERTOEBEIE. Ty MBS IUTREBIELOVWTIhTE LWL,
v FMBIEDHEIF., BIZ I, FEGERT 2B KR. HEBSLOCLY
VIKEITREL., TOHR, FSAFEKHFT800~1000CTHEHKFE
WR1ZMBAT D, T BBEOHE. A, BRILBKEIOFTHEHR
RCHEFERTAZ900~1000TCICMERT B,

[0124] H60MIFRE (c) O, R/Xv#H YTk EB (Electron Beam) ZEEH
SFUTEOSEEZRAWTEMEIRT 1 ICELTEIIVIVET 252K
%, ThiIZL>T, REBFEE2/AFEEHER 1 OZHEICHHEIND (K
7HOIR (d) B8) .

[0125] H7 @I’ (d) 0. FEFHER1E2SSIATEBORIGEICAN, ¥
v R—T XU 30&HEHEERTIDNRYyIR—U a3 VEI EICEREBT 2 (I
7OIRE (e) BR) .

[0126] CZT. v R—<RU30ICDWVWTEHBET S, 1 1A, v K—<%
A730% EALRAEEAHTHS, v R—<T RV 301F. BHOROSER
30a&, MOE3IObE%EET S, MOB3 0 ald, /Ny I R—U 3 V&
SOLEICnBIEREHFERELI ZHNRT D/OORAOBTHY. BT 5H
A3 0 a &t —EDEHERBTCTCHRINT WS, O3 0 bik. pHIE
REFERBELS ZHMT IBEDODEEELRDZTSAA VNI -V KT 5
HODEOERTH %,

[0127] >+ R—<XXU 30k, FIAIE. ATV LREMLSARY, EXNA200u
MDXZIITRY TERIND, AOB3 0 ald. BRAMOHIREZE L.
BOER3 O bid, BBEAHOMIREET S, MOE3 0 aDFREOEWIEHN4
OO0OumTHd, T/, EAOZE30biE, 1. OmmX1, OmmODKAKEX
HHTHH. 0. 4mmXO, 4mmDKRKIIHNLYFFELWL,
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[0128] }EHERT1DEBESE130~180CICHZEL. 0~100sccmd
KkKZz (H,) HRX, 40sccm®DS iH, AR, 8&LU40scecmdDiER
74> (PH3) AREZRIBEICHEL. RIGEDEHAN%Z40~120P alli%
ET D, TDH%R. RFNRT—FEMNS~15mW.  cm2THIZERREN (
13. 56MH z) #FTEREMBICEINT D, B, PHHRIE. KF=RIC
EOTHERINTHY., PHHRDBEIL. BFIZXIE. 1% THD,

[0129] ChIlL-T. v R—TRI30ICL>TEEDLNR TRV Y IR—Y
aVESOEEBICNEIEREY Y OAVAHEEIN, nB3EREXERES &
TSARAY IR —TAMER Ry I R—2 a3 VEI HICERINE (M70
T (f) 38R .

[0130] >+ R—TRI 30BNy R—IaVEI FICEBEBEINALAREE, Vv K
—TRUV30&ENRYIR—I 3 VEI EDBICIK. BRENEET D, TDME
R, TSATICE>THREINAES i HBLUS i HLEZDOEFHENY v K—
TRAV30&ENRYIR=— 3 VEIEOEDKEBEICEYIAH, v R—T X
J30ICL>TEDOLNA—ZRDOMEIHICE n BVIERBEHEEXBE 4 IR IND
o TURFvEENIERINTUVAVWEEEXRERICO Y R—T XU 30%5H
WTHRET ZIEAICHER, v R—TRI30&ERyIR—S 3 VEIED
BOBREANDEIYIAHDNE L 4D, ThICkY, RERVERXTDZET S
NBSERERERBEL /Sy OR—2 a3 VEI EICERIND, T, Vv
F—<XU30LICH. nBFEREZ )O3 1 N HERT 2,

[0131] 7. nBFEREHXERXREL ICHTIEERBRVERT DDIES L VIEER
DEIF, nBEREFERBI ERIET D ETOREREEN. v K=< R
SODEIHELVYY R—T RV 0NHORBEEZAZ I &ICL > THIMS
nNad, BIZIEFE. v R—<TRXRV30DEXEZELTBL., EERDMEHTD
DIEBMNEL 7R B,

[0132] B7DIR (f) D%, v R—TXI30ICKATYv¥ K=< 40
TNy R—2aVE3, nBIEREFEEREBIRVTIA AV NT—04
MO EICEEEY 2 (R8DITHRE (g) B8 .
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[0133] CZT. v RKR—TRV40ICDOVWTEREAT D, 1 1Bk, ¥+ K—<
2940% ENSRAERARTHSZ, v K=< 24 01F. RyoR—v
IVESOLICpBEFREHFERFRES 2K T 270 D0EHORAOE4 0 a
EL Ry IR=—IaVESDLEIIERINAETSAA Y IT—04M(ETOD
(f) SR)ENEEHLEEITOILZOOTSA A NEREOZE40bEAEFT
%,

[0134] RBIOER4 O ald. v R—< X7 3 0MDEOER3 0 a & @AH. BRATD
BIREBL. TORAOBWANA00umTH2, 754 X NAROZR4S
ObOHANIZEEAOLTHY. >+ R—< XU 30DEOE3I0bERAMLKAE
TDWHFRA4 01 bDRDLEFET BHMNEIC. 754 X NAROZIB40bOD
MEANCZZHE L4 DDMNER402b~405bAaFT 2, Vv R—<RU4
ODMEBERUEIIE. >v R—<TRXRV 3 0&EKRTH S,

[0135] v R—<RV40%ZEET B Ny NR=—23VEIDLEICEHRIN
TP SAX Y M=V AMEZNZEMERTEHREL., 753M XV hY—24M
DUBERET %, REBOTETIE, FEEER1 OBADODEKICT IR
FryHA XN 5 umKRBEDT IV AF v EBENMERINTWDS, TDLH,
TIARXRY M=V 4MDOTOFXEFENR 1 DEDDRIFEIIE— &>
THY., NFEMETT A AV RANI—VAMONUBERRIBET D &
WNTE D,

[0136] 7 SA XY hT—VAMOUBAERFELAE. 1 1CICRTEIIC. 7
ZAAY M=V AMODRILIC, v R=TRV40D7 54 x> NERANO
A4 ObDMER4 02b~4 05 b ETEILIICTY R—T R4 0%
BI 2, TNICLY, v R—<R2400BO%4 0 as nBIFEREFE
FAE4 E—TEDHEMERTCIABICEEI NS,

[0137] Zad, M8DIR (g) ICEVWTIK, ¥ R—< X740k, Ny IR—
aVEIHLEENTWSEDICHRINTWS D, nBEFEFERES
DIEEIF, ERLAEEDIICE~50 nmEFERICHENDT, EREICIK,. >¥
R—<ZX0401& Ny R=—3VEIIEELTEREINLTWS,
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[0138] ZLT. HEEER1DEEEA130~180CICEEL. 0O~100s
ccmDH,HRX, 40scecm®DSiH AR, L4 0sccmdDIR
S (ByHg) AREZRBEICHEL. RIGEDODEHN%Z40~200P alli%
ET D, TDH%R. RFNRT—FEMNS~15mW.  cm2THIZERREN (
13. 56MH z) Z#FTEREMBICEINNT 2, B, B, HcHRIE. KR
ICE>THERINTEY., B HHRDBEIX. HlAIE. 2% TH 3,

[0139] ChHICL>2T. ¥ R—TRV40ICL>TEDLRTVWAWVWSY IR—Y
aVESOEBICPRIEREL ) AVHHRBIND, TOER., Ny R—
LavEIEILBWT, PS54 AV M=V 4MOEICpBZERES )Y
SMAHBET & &I, nBIEREFERELI & —EDOERERTLED
RUEIC. pEIEREFEAFRELS IR EIND (M8DIRE (h) &R) .

[0140] >+ R—TRV40HDNRyIR—IaVESHSLIUnBIREXEFES
FIREBEINAEBZE, >v F—<TRJ740&RNyIR—=—2 3 VE3 EDAEIC
&, BRENEET %, TORR., TSATICE>THRINALS i HBEL W
S i HEDFEMEN Y RF—<TR740&RyIR—2 3 VES EDEDR
BICEIYRAHIH, % R—=TZAV40IC&>TEDLONA—EROEICE p BYFE
mEYEAFREL IR IND, >T. REBVEHZTDEET % p BFESHE
BYEEBLS NNy I R—2aVEI EIIERIND, £, v R—T X
740LEICH,. pBEREY ) OV 3 2HHET B,

[0141] 7. pHFEREBEHEHEES ICH T DEERVMEET D DES L CEER
DEIF, pEREFERELS EMIET D ETDOREREN. v K=< XY
A0DEXIBLUVIYY R—TRV400MAOBEER DI &ICE > THIEX
Nad, FIZIFE. vy R—<XRV7400EIZELTB&., [EERDFHEEHETD
DIEAIEL 2B,

[0142] pBUERESVIAVEHBLAEE. 2y R—TRV40%2KRETEE. 3
SHERTOERAAIICKRBEICEEI N/ nB3EREXEXREL4 LV p R
FREFEFBEONMNyIR—U 3 VEI EIERINDEEHIT. 754
AVKIT—274MOLEICp B3ERES ) OV 5EMBEHRI NRREICAD (
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[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]
[0150]

HM8onIf (i) &R .

M8mIiE (i) Nk, HMOMAnBIFEFEEREL S LIV p BIERE
HEAFRES LICNEBEITDEDICO Y R—TXRV50%EET S (HIO9DITE
(j) BR) . v F—<TRV50lFk. MESIUVEIN Y F—<T RT3
OLtRAUTHB, £/, HOMWEIZ. nBFEREHFERE 4 XL p BUIEREEYF
EFREESDT7 Ty MNMEBF TORE, ZOIREFEERBICH T2 2D00K
[ERAMEIET DOIRE DFICHREIND,

HMOnIR (j) O%. >+ R—<TRXRIV50%5NLTCEEE6a, 7ad
SUEEEOC b, 7bZEIERHEET S, ChiICL>T, BE6, 7HENT
NnBEREFERBI B LV p BIREFEARELS LICHEIND (K9
DIE (k) ZR) .

EEEOGCa, 7aBLUVEEBOG6Db, 7bik. RNy H UV TiE BEEBE
AF VT L—F 4Tk BBCV DA MOCVD (Metal Organic Chenmi
cal Vapor Deposition) ;&. VILZILE. IRICLEERBZEZENRT A4
B BELPMI 0Ty MEFEAVWTERINS,

EBEEGa, 7alk,. HIZIE 1 TO, IWO, ZnOOWTFhHLTHY
. BEEG6b, 7bid. Ti (3nm) Al (500nm) D2E#EEH,
5785,

| TOW. BIZIE, SnO0,%20. 5~4wt%BR—TLAEITOY—4 Yy
e, PIVIVHRFLETILIVHAREBRAREDREARERL, 2
5~250COENRERE
. 0. 1~1, BPa®EA., 0. 01 ~2kWDEATR/\y ¥UIEBAET
ST EIE>TERINDS,

ZnOiE, 1 TO¥—45 vy MIKAT,. A1%0. 5~4wt®%rR—TL
7ZnO¥—45y hEAWTEKRORETRNR Yy FUNBEITS I &ICLYE
MREND,

Ti /Al D2B#EEIX. EBERBICL > THERIND,

F, BM6, 7. TNnETh, EEE6a, 7axP— NBMHBE LTX
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VvFRIREICE>TEERBG b, 7TbZaEALTELIW, ZDFE. BEE
6b, 7bik. BIZIE. Ni, W, Co, Ti, Cr, ZThbDAE&. &
VPhsDEEEP, BEOE&OoWTNAINSLDE, £/, BEREG6 b,
7bEICXAYFETCuU, Al, SNEEERTDIIEHTES,

[0151] MO9DIFRE (k) DE. >vY R—RV60%EFWH6, 7 LICEEET S (
MOMTIR (1) 88l , >v KR—<RV60IF, MEBLUVEIHNAT v R
—<YRY30&LEALTHB,

[0152] ZLT. REES8A/y I R—> 3 VE3, nBI FEXEKEL, pi
HREFEHFBELS BFIUEMRE, 7 LICHEKT S,

[0153] & YEBGHICIZ., PSXTCVDEEZAVWTEMESZEHLERES LUV
DAVOBRLEEZ/NYy I R—2 3 VB3, nB3EREFEAKESL. pBFESR
BYEFESSLVERE, 7 LICERHEET D, COBE. HIXIE. S
H, AR EMBHRE L TEMFREFEFRZEM L. EMIFEREFERHIE
DIEEIF. HIAE. 1T0OnmTHD, F, HIAEE. ST H, HAZXBLUNH
sHREMBARELTYY) AVDOEIBEZEKL. ) AV OZBRDOERE
. BIZIE. 120nmTHD, Chick>T, HBEBEHEEF1 ONERT
2 (M10pIR’E (m) BR) .

[0154] LEROHITIE. >+ K—<2£30, 40, 50, 6 0DMEELT. R
T L RMERRLED. ATV LRICRESINT., AIZE. 7/, =v o
W ZvribEas (42704, A VNN—MF) BLUTEV ITFVEERBV
THELW, Fh, ¥ K—<ZX2 30, 40, 50, 60I1FE, XHITRY
IKREINT ., BIXIE. HASZATRI, €SIV ITRIBSLTEHRT 1L
LIRVZEOWTNNTE LV, T, F¥EFERT EAUCHMEOREFE
RETZYFUITHNILT, v R—TRV&LTHELIWN, TOHE. $E
FERES Y RF—T RV L IERA UMEDRZOH. BEERERBI/RE—&0Y, &
AR BREDEBEWNIC L D2 T HIFE LAV, T/, FEFER 1 ORERFRE S
OEARBLVEPH IR MNEEETZE. v K=< 30, 40, 50,
6 OMDMEIE., 427040 FF LV, FEFERT & ORERABHOREZ
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NS, v R—< X230, 40, 50, 6 0D#MEIZ. = v 7L ORI
3 6 %IRE. SROHKH 6 4 %DIFEN, FEEHER1 ORERFRICES
ELRY, BERFRBOEICLDTIAA VY MREEZERBNILSTES,

[0155] &/, Y+ R—<X4 30, 40, 50, 60DEIICALTIK. £E®D
SUZVJARMEINEIT ERNS. BELTEZHEFERTE S Z &HF
FLW, TOBA., v R—<X230, 40, 50, 60ICftBELEKE
Mg, Z2vBELIEINaOHZEAWTIRETZ2IENTES, ThHDEBEE
B EEETBE. Vv F—<RX4 30, 40, 50, 6O0MDEXIF. 30
wm~300 umAEFE L,

[0156] F/A. ERULAEBEFERICBEWTIE, RERS ZEKT 2EMIEREEE
HE"2)AVDRIEEZ 1 DORIGETERKR L TIAT 3 &5008 L7,
COFRBOEROFEEBICEWVWTIE, CHICRLY. EMFREFEAFRBET
BRL7®. YU VOREBEBEER/RvS YV JTEEB, £/-IF50OCV DEE
THEKTZLOIC. 1E, BABZEZAKICEELTH LW,

[0157] (REIES%A BRI IEMIREFERHE ) IVDEILEEZ, KIRE
BFICERLEE. R]FPICBSIT2B8IE/2IEKsOIV ST x— 1
VEIEIT DI ENTED LD, FELL,

[0158] HEIZ. REES8IF. EBZ®EEB. ANNvS YV JTE L—HFF7ITL—>3a3v
H. CVDEBLITA A YT L—F 1 v TEERVTHERINTE LW,

[0159] EIC. TORBPBOEMOTREICSWVWTIE. RNy IR—2 3 VEIEFKL
7=, 2% (N,) ARZAWAETSIAICVDEICEY Ry R— 3 VE
3EEILL. ST ONBPLRZNRNYIR— a3 VEEHBRLTELL., TOD
R Ny R—2aVEEICER L B3EREFERES D K—/RY
N (B) BHEEFEERT AT 2DEMEITE S, TLT. P RIVER
ERTCENTEDZEREEZBF I BNy IR—a VEEFERLEESETH>
TH., BIARAOY (B) OILAZEZMMEITE S0, IFFE L,

[0160] ERUL7ALDIC. FEHEER1 OERODMEICIE, TIRFvH A4 XH
BumXKREDT IV RAFYEBENMERINTWSE, COTFTIVRAFVvEEICELS
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THEFERT1 OEEORNENSEHE— @5 7D. /Sy IR—2 3 V[E3
DECNnEIEREHFEREBL EEBITERINLET A XA T —V4M%E
HFFEWEBETERR LR, PFS5AAXA VYN —VAMDONEBEAEEICRET
ENTED, TDD, PTS3AA VKM=V AMEREILD v R—T R
A0DF7SA XY NABOE4 0bDME402b~405 bDREBEAED
HZZENTE, P¥y R—T RV 404 BURMNEBICEEBT D EMNTED
o TOMER. nBIEREHEREL4 E—EDERERTANMEIC o BVIFRE
FEFBSEHRT D ENTE, BIETInREREFEFEL & p B3
mEFEAFRBLDOEIC. ¥v v MEEBGEEHRT DI ENTED, .
IS nBUERET ) aVIE, AFBEMEETERR LU, pBERES YOy
EEARTOAV NS AMMEWEZSD, nBIFERBEHFERELI 2K LK. o
REREHERES 2R T 5EIC LBOERITFICEDTH 5,

[0161] F/, PFSAAXAY M=V 4MEZDMDEEEDEEZD., HIZIE. n
RERBELEERBOEEDDLIT ULHIRWES, PSAX Y AI—04ME
ZOMDMEIHE DIEROFBHISEHL L, LHOLADL, PIAAYIT—7D
AMICBIFTDnEERES ) AVHIERINALHEBOER (A& DT
KT VRAF v BENERINDIIET, PIAAVYINI—V7A4MIZSEITSDn
BIERED ) IVOERBDOEREINEL QY. PSAAYEIIT—U4M

DORFBEEI M LT D, TOBR. nBIFEFEFEL4DEREEZ L YsEL
THIENFTRERY, nBEFEFEAFRBES4ICHITHIEIIRNZEBE L.
FYBWERSREARIRT 52 EAAREE R D,

[0162] Ff. TIVRXRF vy HA XL > T, FEFER 1 OEHE % HFIRHER TER
BUEBOTIVIZAF YOIy DOMBPINELD, ChiE. TIXFvHA
ABREWVWEZEE, v F—TRIVDEBAIANDEDLEYIAAENIEMT 5205
TH>, LROFITIE, FEEER T OBEICHERINAET I AF v OHYA
M1 5 umKRBETHD, TVAFYDHA XN 5 umKRETIE. FEE
ER1TOEEAOSDRFHENNILK QY EEORFRNSEE—&RD L
D, PI3AA VM= AMBEEHELYP IS,
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[0163] ZZT. ®12M (a) ~ (d) 1IC. EEDIRELNZ 2 BLDFEFKER
ICTSARX VRN —V R LIEBEDT 54 XY N — 0 ONEFEMERE

BEzRd. 1 20(a)lE. ¥EHFEROEEANIS—HE THDIHBEDT >
AAY M= OHZEHBIRERTH D, M1 20 (b) (&, HFEAEERD
EEICT IV AFvyRBENMTERINTWVWARWISY NETHIIZEDT 54 X
VATV ONFEHMREETH D, 120 (c) & FEFEROER
KT IVRAFvHA XD umDT I RAF v EEPERINTVWBRIEEDT S
AAY M= OHZEHBERERTH D, 120 (d) (&, FEEEROD
BEICTIVAFYHAZIDNT B umDT I AFvIBEIERINTWDIEES
DT A AV M= ONZEHIFEEERTH D, 120D (a) ~ (d) I
NIRIBADBEREDIET A A M=V DR INAEEHTHY ., 8
B DEREBDIE/N Yy OR—2 a3 VESHERINTWSMEETH S,

[0164] K120 (a) DOiFE. F¥EFEROEBIRFLANILTISY MXS
—HETCTHDH. FEXRERORFRIPEHAN T —IRTH D, /. nilIE
mEFEREL4 EZENRT IEDO v RF—v XV OERAICn BISEEES ) OV
MEIYIAHILSKAY, B1 20 (a) IZnTEDIT. PIAAYIT—2
DB EMDMBEHE DAY PSR MDEL QY. PSA4 XY MY — 0 %3R8
L3,

[0165] 12D (b) DFEICIE. FEERERDT 1 TIICK DRI QHEN
AV MSRAMDY /A ZRICAY, IHIC, ¥BEHEROERNLZ7ZY NET
HBDEDLFBHEERDORFHENREWVWD., PS4 AV NI —UODER
DEHFRICRBETLDIENHREETH D,

[(0166] B12® (c) ICEWVWT, BIFRTRIELHEDICRXBMEECIE, p il
IEREBHFEEREDS 2T 2D v R—<TRIVDITRAIVRAT7 M4 AV AT
— V) THD, PT2AAY T —IDBPERINTWBMEEEADREREDICITT
PAFVvBENMERINT WSO, FEFEROREN S DRFHEHLH
120 (b) OBELYBNILKAQY, BHORFEERNSIBH—E0D, £D
wWR. 120 (b)) OBELYETSAAY NI —VEHFEMITERHL P
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LD,

[0167] E12® (d) MIAE. 120D (c) ICEA, FEEEROETICHK
INETVRAFYRBEODTVAF v HAIDNKEL, PIAAYEIT—UD
FERINTWSEBADERIRELICC K A>TWVWS, Thid. TIXF
YHAZIHNRELQDICHWN. nBEEREXFERELI 2T 2O v R
—<TRAIVDEMICnBIERES Y A UAEYIAAFR T KRB &ICED, &£
2T, ¥EFEROEEICERINDITIXAFVYEBEDTV AF v H 4 Xd
15 umEKRBHAFFELL. 15 umEICARZETSA XY AI—VDER
ERDERE L ICK KRB EN DM B,

[0168] X BIC, T/ AF v DIERIAE O /NI WF EEEEXEROKREI, 7S5 Y b
IGEDE. REENELKARDZH. PI3ARXY MY —0 4AMOBEZBEENET
T, TDH. FIZAE. TOXFrOEMEOEZ40° UEETSBHIET
CTSAARI—=VAMDEROOIY FS R MEAELLRY, TS AV
hT—VAMDBLYEEE LT A%,

[0169] =Z L T. MEd 2BH6, 7EICHVT., REESHEME, 7HLVF
vy TG (RyiR—2aVE3, nBEREYERELI BL P p B3
mEYEAKED) LICEKINTS, TORER. BT 286, 7HEIC. 8
EMOENMIBELABETH., BEABHLEIND, [>T, AEEHERT 1
ODIEFEMEM LETE S,

[0170] /. BMWM6, 7k, WHHASHAICAA > TS uml EOERHIRER S
IKE>TEDLNTWS, ZOBER. RERS DRNOWMMNSKLMNBRAT DD
ZHRBICHIFEI T D EMNTED L EHIC, REERS DI N EZIFHEITE.,
EERFOTSAAYMTNICEDESBEYDETERHLETE 3,

[0171] &/, BB6, 7THMELTWLIHXBEHFREELEHEBO, 7 & OHBEILLERDN
FPUWBEICEWVWTH, REEB8TEILG, 72BH&ICLY. EEFsN
EMRICHIFI T DI ENTESOH, FELW, 2FY, FFEREFEHFLE
BEMOZ LWEBBMRTH>TH, REESEZHMITZIET, RIS
ZENTEDZLDICARY, BBRAOEEDERGENLLSY. FHEALLE
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ZICIRDIHDFFE LV, FEFEROFKAO—@EICn BIEREFEREL -
o BEREFEHREE TCO (EREER) ZIFIFLEICHKT 2HMRD
ANTOESRKBEBRTIE., EREFEFREE T COICTYNBIFRW,

[0172] LA L. AEBEEBICH I I2EEANTOESEKBEROL DI, nilFE
mEYEFREFLIFIpIEREFEHAE>. TCO, EBFOEEZREICE
BERT 2BE. 1 3AIKKRTEIIC. BEBOWIBIEHAEET D &I
B, COEIWERTE—ITIAMNEEITI &, ImBH LRD NS ATREM
BNH2, LML, FEFERTOREICTIVAFvyBEEHKRT DI &ICEL
YFP U A—MRIMEL, FDPNFZMEL P TS BD2OTEHFHELWL, Fi.
REFPNPTVWEBHEARERICL>TED & T, FPhELYPR
BIICHIEIT B2 EATE, LYUFFELWL,

[0173] HIC. Fv v THBEGICEVWTIE. Ry R—2aVE3, nBFEREE
EHRBASIVpHIERELERES IF. REESICEI>TEDNS, TOD
R AEBERRT 1 OORPREMHDOMREBDI I EMNTE S,

[0174] 13AIR. RTICRTHAEERRTI ODEAERNLRATFTEMTH D
o 13A®D (a) 2R LT, nBE3EREBEFERXRELI BL VU pEREF
EHRES IE. FEGKERT OERABICKEICMEOERTRESIND, %
LT, 86, 7k FhTh., nBIEREFERELI S ILI Vo BEREF
EHFRES LICRBIND, TORBR. MYSOEIB6, 7TEICKEK. ¥vv
MFECGHAEHR I N D,

[0175] E13A®M (b) 28R LT, REESIF. Fv v MEEHGHLIUCHERK
EiiR 1 OROMER EICEEINS, LT, M6, 7 LICIE. BLEZAT
ZEAOE8 ANFEINS, BME6, 7%, BEOE8 AN L TEREY— b~
ICEEI N5,

[0176] 7x#s. 1 3A®M (b) ICHWVWTIE, FEEER 1 OFEDERICIE. REE
STEDOLNTWARWEIENEFET M, ABLEMMERF 1 0ICBVWTIE, ¥8E
FERT1OEEOLEARERTEWL. ERG6, 70—3HATEHELTWVWBIR
BARHIFF L,
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[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

1 3Bl& BBE#R— MOFENTHD, M1 3BEZSRLT. BER—
N7 0% #BEM710&, BIEMT71~87 55T,

BEEMT7 1 01, BRIIBBZEMEOMETHNIEL L, FIKREQRCAWS
TENTES, MBBEEMT7 10EF. AIZE. RUVTFLYFLI7HL—b (
PET). RUTFL>»F+274%L—hk (PEN) ., RUZz=LVHILT 7
AR (PPS) . RVEZIWLIINAZA K (PVF) BLURY 13 FED
5785,

Fo. HBEEMT 1 ODERIE. BICREINAWH, FFEFLLIF. 25
umBlE1T50umATTHD, ZLT, MEEMT7101E. 1 EEBETDH
2THELL, 2BULOZEBEETH> TH L,

BCIRAE 7 11d. NAN=ET711&, F4VH-E712%583 %, 7
A VH—BRT 1 215, TO—FHEHMN/NZ/N—E7 1 1 ICEHKIND,

BofRA 7 21%, NZRN=F721&, 74V H—E722, 723&%H
T2, Z42H—B7 221F, TO—HHMD/NZA/N—F7 2 1 |[IHHEIND
o TAVH—ERT7 231&, /NZ/N—ER7 2 1 IR ULT/INZA/N—ER7 21 &7
AVA—ERT 2 2 & DEFEHEBORFRANUCHWT, FDO—FHimHA/NA/S—FER7
21T ICEREIND,

BCIGAE 7 3id. NAN—BRT7 3 1&, 74 H-E732, 733&%H
T2, 74VHAET 321F. TO—HmMA/NZAN—ET7 3 1ICEKEIND
o 7AVH—ERT7 331E. /NR/N—FBT7 3 TITHLT/HNAN—ET731&7
14 H—ER7 3 2 & DEFEMHBEIBORKFMRANCSWT., TO—FHImH /N /N—FR 7
STICEEIND,

BofRAE 7 41d. NAN—ET741&, D4V H—8742, 7T43&%%8
T2, 74 H—B7421F. TO—HHEMD/NNZA/N—E7 4 1 |[IHEIND
o TAVH—BERT 431F, NZAN—ET7 4 1ICHLTIHNRN—ERT7 41&7
A VHAH—ERT 4 2 EDFEBEBORIRANUCHWT, FD—FHimh/SA/N—FR7
4 1 (CERIND,

BCIgAE 7 B id. NZAN—BT751&, 74 H—E752, 7563 &%H
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T, 74 VH—ET752, 753F NAN—E751DORIAFEICEL
THELTEBIN., TO—AENA/NNZ/N—E75 10 CAICHWT/NZ
IN—ERT7 5 1 ICEHKEIND,

[0185] [FRigM 7 61%, /NR/IN—FR761&, 74V H—8762, 763 &%H
T, 74VH—ET7 621k FO—HmMA/NZA/N—F7 6 1ICEKRIND
o TAVH—ERT 6 31%, /NR/N—ERT7 6 1 ICHLT/NRN—ERT7 61 &7
A VH—ER7 6 2 & DFEHMEBORIFRAUCHWT, ETD—FHimh/SR/SN—FR7
61 IlEHREIND,

[0186] ECHGA 7 7id. NAN—BRT7 71 &, Z4VH-E772, 773&%A
T2, Z4VH—ERT 7 21F. TO—HHMS/NNZAN—F7 7 1 IIEHEIND
o TAVH—ERT 7 31E. /NZ/N—ER7 7 1ICHULT/INZA/IN—ER7 71 &7
A VH—ET 7 2 & DEFEHBEIBORMNANCENT, ZTO—FHImnH/NZ/N—ER7
71ICERIND,

[0187] EC#EM 7 81d. /NRN—ET781 &, 74 H—E782, 783 &%HF
T, 74 VH—ERT7 82IF. TO—AWHH/NR/N—ET7 8 1 ICEHKEIND
o 7AVH—ERT7 831F, /NR/N—FRT7 8 1ITHLT/HNAN—ET781&7
1 H—ER7 8 2 & DEFEMHBEIBORFMANCHWT., TO—HimH/NZ/N—FR 7
8 1ICEmEIND,

[0188] ECHEAH 7 Qlk. NARN—BRT7 91 &, 74V H—E792, 793 &%H
95, Z4VH—ER792, 793iFk. NRN—F791DORIABEICEWN
THELTEREBIN. TO—HEA/NZ/N—E7 91 OR CAICHSWT/NR
IN—ERT7 9 1 ICEHKEIND,

[0189] FR#EM 8 Olk, /NR/IN—FE801 &, 74V H—E802, 803 &%H
T, 74 VH—E80 21F. TO—HWHA/NR/N—EEB 0 1 IIHEHEIND
o 7AVH—ER8 0 3IE, /NR/N—ERS8 O 1T L T/NR/N—EE80 1 &7
1 VH—E8 02 L DEHMEDRFMICHENT, TO—HimH/SR/N—ER8
O1ICEHBIND,

[0190] ERIEA8 11k, NAN—FE811&, 74 H—E812, 813&4%8
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T, 74VH—E88 1 21k ZO—HmMA/NZA/N—E8 1 1 (IFExIND
o 74 VH—ER8 1 31E, /NR/IN—ER8 1 1ICHLT/NA/N—EE811&7
A VHA—ER8 1 2 & DEHMEBORIRAUCHWNWT, FD—FHimA/SA/N—FER 8
T1TICERINS,

[0191] EC#EA 8 21%, /NR/N—E821 &, 74 H—¥822, 823 &%4F
95, 74 VHA—EB8221F. ZO—HHHMN/NNI/NN—EB8 2 1 ITHEHEIND
o 7AVH—ER8 23 IE. NZA/N—EEB82 1ICHLT/NR/NN—F821 &7
1V H—EE8 2 2 L DEBEIBORIANCHWT, TO—FHEHHA/SZX/I—EE 8
21 ICEHEIN D,

[0192] FR#g#8 31k, /NR/NN—F83 1 &, 74 H—E832, 833&%H
T35, 74 VH—E832, 833k, NAN—E83 1ORIAFEICHWL
THELTEBIN. TO—AHRI/NZA/N—E83 1 OEALCANICEWTI/NR
IN—ER8 3 1 ICEHRIND,

[0193] ERigM841x. NAN—E841&, 74 H—E842, 843 &%8F
95, 74 VA—E8421F. ZTDO—HHmMN/NNR/IN—EF84 1 (IEHEIND
o ZAVH—ER8 4 3IE. NA/N—EEB84 1ITHLT/INR/IN—F84 1 &7
1 H—E8 4 2 & DEMBIBORFMANCHWNT., TO—AHImH /NI /N—ER 8
41 ICEREIND,

[0194] M8 51E. /SR/NN—EL851 &, 74 H—E852, 853&%48
T2, 74H—88521F. ZTO—HWHMA/NA/N—F 85 1 [IHEIND
o 74 VH—ER853F, /NR/N—FE8 5 1 ITHLT/NR/N—FE851 &7
A1 VH—E8 5 2 L DEHMEDRFMICHNT, TO—HimH/NX/N—ER8
51 ICHERIND,

[0195] EC#EM 8 61%, /NR/N—EB861&, 74 H—E862, 863&4%5H5F
95, 74 H—E86 21F. ZTDO—HIHMN/NR/N—F86 1 ILHEEIND
o 74 VH—ER8 6 3IE, /NNR/IN—FE86 1ICHLT/NR/N—E86 1 &7
1 H—EB8 6 2 & DEFEMEIBORKFMANCHWT., TO—HImH /NI /I—ER 8
6 1ICEEIND,
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[0196] ER#GEA48 7id. NAN—E8 71 &, D4V H—E872&58T D, 7
1 YH—ER87 2%, TDO—HIHA/NR/N—E8 7 1 ILEIHIND,
[0197] EREAT7 11&. 74 Vv H—E7 1 2HEBM7 20D T« v H—87 22 &

MEAED LD ICKHBEEM7 1 0 EICEBI NS,

[0198] ERIGAAT7 21%. 74 Vv H—ER7 22HEBM 7 1 DT« H—ER7 12 &
MEAEN, T AV H—EB7 23DEWIEMT7 3D T« VH—E7 3 2L WHE
D EDICHBZEMT 1 O LICRREBIN S,

[0199] EC#EM 7 31d. 74 v H—E7 32 EHGMT 2D T 4 v H—ERT7 23 &
MEASWN, T4 H—E7 IINEWIEMTA4DT 4 VH-ET7 4 2 HEHE
SEDICHIBEMT7 1 O LICERBIN S,

[0200] FERHEM 7 41k, T4 H—E7 4 2HBEHEM 7 3 DT« v H—E7 3 3 &
BEAEN, T AV H—EB7 43D EIEMTEDT 4 VH—ET7 5 2L WHE
SEDICHBEMT 1 O LICERBIN S,

[0201] ECHGAET7 5. 74 Vv H—E752HIEBM 74D T« Vo H—E7 43 &
MEASN, T4V H—E753NEIEM T 6DT« H—E7 6 2LHEHE
SEDICHBEMT7 1 O LICERBINDS,

[0202] FECiRF7 61E. 74V H—ER7 6 2N EEH 75D T+ H—E 753 &
MEAHEN, T4 H—ER7 6 IDEMRMT 7TDT 4« H—8T7 7 2 A
IEDICHBEBEMT 1 O LICEESIN DS,

[0203] ERHGRAZT 7id. 74 v H—E7 7 2HEBHM 76D T+ H—E7 63 &
MEAEN, T4 H—E7 73HNEIEMT 8D T+ v H—E7 82 WHE
SEDICHBEMT 1 O LICERBINDS,

[0204] FECiRH7 8. Z4 Vv H—ER7 821 EEM T 7D T4 v H—ER7 7 3 &
MEAHEN. T4 H—E7 83 HEHMEMT7 ODT 4« VH—ER7 9 2 A H
SEDICHBEMT7 1 O LICEBINS,

[0205] ECHEM 7 Qld. 74 v H—EB7 Q2 EHGEM T 8D T 4 H—EB7 83 &
MEAEN, T4 H—E7 Q3INEIEMB 0D T+ Y H—E8 0 2 &HE
DEDICHBZEMT7 1 O LICERRBIN S,
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[0206] EC#EA80IF. 74 v H—E8 O 2AEHGMT7 QDT « v H—E7 93 &
MEAEWN, T4 H—E8OINEMIEME 1 DT« Y H—E8 1 2 &HHE
D EDICHBZEMT7 1 O LICERBIN S,

[0207] FERHEM8 1k, 74V H—E8 1 2HEMMBODT 1 VH—E80 3 &
MEAEN, T4 H—E8 1 IHEMEME2D T« VH—E8 2 2 EAHH
SEDICHBEMT7 1 O LICERBIN S,

[0208] ER#GEAM821F. 74 v H—ER8 2 2HEMZM B8 1 DT+ H—E8 13 &
MEAEN, T4V H—E8 2 3NEMIFME8 I DT+ v H—ER8 3 2 &MWHE
SEDICHBEMT7 1 O LICERBIN S,

[0209] FRHEM8 3. 74 Vv H—E8 3 2HEMMB 2D T 1 v H—E8 23 &
MEAEN. T4 H—E8 3 INEIEMB84D T« H—E84 2L lHE
SEDICHBEMT 1 0 LICERBINS,

[0210] ECigHM841E. 714 Vv H—E84 21 EEM 83D T+ v H—E83 3 &
MEAHEN, T4 H—E8 4 IHAEMMMEE5 DT« VH—EF8 5 2 A H
SEDICHBEMT7 1 O LICERBIN S,

[0211] EC#EM 851k, 74 Vv H—ER8 5 2B B8 4D T 4 v H—E8 4 3 &
MEAEWN, 74 H—E85 INEIFME86 DT+ v H—E86 2 &MHEAHE
SEDICHBEMT 1 0 LICEREBINS,

[0212] ECHGEM86IE. 714 v H—ER8 6 2HEHEM 85D T+ v H—EE853 &
MEAHEN, T4 H—E8 6 SAEMMME 7T DT« VH—ER8 7 2 EgHH
SEDICHBEMT7 1 O LICEBINS,

[0213] ECHEM8 71d. 74 v H—ER8 7 2HEC#RIM B8 6 DT 4 » H—E8 6 3 &
MEAHED £ DICHZEMT7 1 0 LICERBI NS,

[0214] E#EM7 1 ~87 D& <. E[EEMOHEDTHNITL . FICRES
nigaw, BIgHM71~87 D& %E, HIZIE. Cu, Al, AgBLUch
LaERDETDEENLARD,

[0215] F/, BEM 71 ~87DEIIE, FHICREINAWA, AIXIE 10w
MUESO umBMTAFETH D, 10 umKEmTIE. BBBERIAEAY
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. 80umEBADE. HEEHRZERET 1 0EMYESHLEZ EZICENMIND
B L > TEEM &> ) OV ERE ORERFRBOEWVICERLTY ) O
ERICRYDFEET B,

[0216] #GEAM7 1 ODWIRIE. B1 I BICTRIBRICEEIN T, BEH. £F
HEETH D, T/, BEMT 1 ~870READ—ERZ, Ni, Au, Pt,
Pd, Sn, InB&U I TOFEODEEMMBZEMRLTELIWL, 2DLD
IC. BCIRM 7 1 ~8 7DFREDO—ERIC. N i ZSOEBUMBAEERT 2DIE
. BCIEH T 1 ~87 ERBELHEF10DEHE6, 7 &DEINEREBIF
REDEL, BEMT7 1 ~8 7 DfMEMEEZR LI EZ/LHDTHD, BIT. B
WWMT71~871F. BEBETH>THLL, ZEEETH>TH L,

[0217] BB O AEIRM 7 1 DT 4« > H—E7 1 2(1TEHmI N, BIR7 D ECHEM 7 2
D7 AVH—ET 221 BINDILDICHKHEEHRRT 1 0%EHIREG 1
LICERE L. BB 6 HES
AT 2074 H—87 23 ICHEHEIN. ER7THDEHRMT73DT 12 H
—BR7 S2ICEMIND L DICHELEMETFT 1 0%2MEEREG2 LICEEEY
%, UT. ABICLTHABELRETF1 OABRMT7 3~87 LICEREBT %,
INICE>T, 1 6EDHKEEHRERTFT 1 ONEINICEKEIND,

[0218] HEZM|EFI1O0DEHEO6, 7. EEFNUCL > TEMM 7 1 ~8 71T
mEINnz, BERIE. BIZE FEBAE FH, SEUHEER. BELIA
gR—Z b, EEELBFER—Z b, EAMEET 1)L (ACF :Anisotr
opic Conductive Film) . E2AHMEE~R—X M (ACP :Anisotropic Condu
ctive Paste) &KL UHaixMEREEER] (NC P : Non Conductive Paste) HH 74
DEMNLBRINCNEHEULOEEMDN SIS,

[0219] HIxiE. FHMEEE LTI, YLS58HF (k) BHOTCAP—-5401—
27H55BVWBHBIENTE S,

[0220] #BBEMEESHIE LTE. TRFIUEEE. 77 VIBESLUCI L4 UEEE
FEAWDIENTE, BFLESIVUABELCEOBEZRAWVWS I ENTE
%,
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[0221] BEMZEBFRIELTUI. BBLUVERTADV ALK EE—F 25U Y¥HM
FEERWDIENTED, SYUIFE LK. EEMESEIL. 5. EX
TR, AVIIOLEIVIREFLEDEETH D, ChICLY, ¥HMREIMA
BZENTE, BRICIDEEBTOEINATREICARS,

[0222] NnBEREFERKEL. pRIREFERFRBES HFLUEHRGE, 7 LICIRE
KR8 AWM LIEHEBEMRFET 1 OB VWBIBEICIE. BiR6, 7 LD
BIRE., nBIEREFXEFRELI SSLI VU p BIEREFTHEHE L L OELIBRIR
EMNFEL. Th5200EMBEIEIL. THARMRS, ZLT. ABEEH
RF10ICHEVWTIE, THAERL S EBIEBRIENSER L THERINTWDS,
DL DMIRATIE., BEREDN., THAELRZEHMEIRICEIININD &,
TH DR RREDEW D S EEEERIROH I NENRET 2I5EDH D,

[0223] fE->T. KB, HIC. 200 CUTOEATOEIANFELL. TORER.
EETEEL. EXHNICEESTE2R8EILEA gR—X b, KEBFE({LEIERANR
—A b EFMEETANLBSLTCEAMEER—X MDREITIFE LU,

[0224] LERRL7ALDIC, BRI — M7 O LICEEBLAHNEEZRETF10%, H5
2EREICEBINWAZIFLYEZLT7ET— MEEE (EVARHE) & P
ETT74)ILLEICBREBINAZEVAREEOEBICEREYT %, LT, IIX
—IREBERAVWTEZEZEEBICIYASAERAUDE VAREEZNELHRERT
TOICEBEIEZ&EHIC. PET74ILARIODEV AR XEEHRET
1TOICEEBIHERETT 25CICMEL. BEItL, 2hiIZLY., S
ZEWREPET 74 LEDETEILLZEVABERIC. BEIREZ—K70
PMITWAEREEMRT 1 O’ HIEINDI I EICE>TKRBEME 2 -V A
EET B ENTED,

[0225] ad. EROEREOKAE 1 TlE. nBSEREFEEREL 2R LIE. p
BIEREFEAREBO KT D02 LY. pEIEREFEKRELS 2
KLUEE nBEREFEXRELIZERLTELN, ZOHBE. 7304 AV
he—2id. pBIFREFEREBS CRAULFEREEEH. TI7MAXAVET
— OV DLEEICIF nEIEREFEREL4 R CFEFRBNIHEET 5,
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[0226] F/=. EROEREOKAE1 TlE, ¥BHER 1 OEAOLEICT VA F ¥
BENMERINZFIEFHFB LN, PS54 AV MIT—04MIZHITZ nEIE
mEY) IVHERINAEROIER (AHEER) OTFICLRKEHETIRF
vREEIMER I TUONIEELVL, COEDIICERLAEBETH>TH., 75
AAVIT=74MICSITZnBIERET ) OV DIEREBD O RMNEHI RS
—ERDBD, HBEEHEETT A A MY =V AMOKNEBAHEEICERHET
5IEMNTES,

[0227] F/. PSAAVIINT—V4MEZFTDOMODIEHE DEEZANI WIF L,
TS5AAYRI—U4MEZTOMODIEE E DIEFROBHIIEL WD, 754
AVRMI—0AMIZBITZnBFEREY Y VAR INAEROER (4
) WBADOTICTIVRFvBEIERINDIET, P34 AT =04
MICEITZnBI3ERES ) AV DIEREBOOBRBENELARY, PS4 XY
N —V4MOBEBRBEIN A LT D, ChICLY., nBEREFEREL D
BREZ&LYELTBHIENATREERY, nBFEREFEHRELICHITZET
EHRAENILCTRIENTE, SYBVWERDERERIRT 3 ENATEEE R
%,

[0228] [ZEfEDOHRE2]

AEFEOHETIE. FEEXEIRT1 OBEO—ICT ¥V A F v BEHSTHRI
N, PSAAXAY M=V AMBPERINBRVATEREOHET EE405, L
T. EfEOFET1 EERDZERICDOWTEHRET 5,

[0229] B14AICTRT LDIC. REROHEICSITZ2HEAFERT AOERICIE
 NnBEREXERES & p EREFEAXRELS R I N, nBUFERE¥
BHRBARVpEFREFEARBO MR INDEIHEERDZEIHICT 4
AV M=V AMIBERINGN, . AEROBETIE. 14 ACS
WT, ¥EFERT AOEROEEHEP 1. P2 TRIES (LT, VR
F 5B 1IC. ERULAEROFET ERAEDOTIRAF v iBESFEMRINT
W3, LT, T2XAFv45EEHP 1. P20 LIS, ThEh, BET 3 14
DOnEFEREFOREI RV p HIEREFEFRBLS OFERO—EMNEL -
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TW3, T7XAFvHEEBP 1, P20 LICERINnBEREFXERKESL
DIHIRERD 4 1 MiF, ABEBO—BITHY. 754 X hEBE L THERE
%

[0230] AEFEOHETIE., Lk LAERBOME1 OHE6D (b)) OIRICEAT
.B14B®D (b1) ~ (bb) ILRIREIRZITI. EFEMICIK. B1 4
BOIRE (b1) ICHEVWT, ¥EFEKR 1T OREOELEIC. Si 0,164
IRERERIOERNYH Y VY ITRICLYEKT 5, TLT. REESIOD L
IS LYZARNITHEBRBFBFLTNY -V T &[TV, FAIEDHEBICSIFZL Y
Ab91%&MREL. FAOBR9 1 a%FKkdT 2 (BB14DITFE (b2) ),

[0231] #WT. LYRAMNI9O M1 AETRIVELTHAOEI 1 allHBIT5REEI0 %
JyvBICEYITYyF U LTCHEASIO0’ azlkl. LYAMI 1 A2KE
T2 (M140ITR (b3) ), ZTLT. FEEEKRT OEAAOREOLE
90" aBEdpn&. ¥FEAEKRT OZHEANC, LR LUAEREOFRET &
AROEAMI Y F U IETV. TUVAFvEBEEHRT 2 (01401
(b4d) ), HEWT, ¥EEERT OEERAIOREEIO %7 vEssH
WCZyFrIL. ¥EFERTAPERIND (014DITRE (b5) )
o THITEKY. FEHERT ADSHERAOLEE. EEMAIO—JROEE P
1, P2OEBBICT IV RF vBENHRIND, TOK, EREOEET &H
. M6®D (c) ~10D (m) ODIEEIT,

[0232] 7Ad. AEFEOHETIR, 70 (e) OIRICBWT, nF I E}E
KB4 EFKT BHD Y R—<TX2& LT, ¥+ R—< X230 &E#H
DROZ3I 0 aDH%EET DY+ R—< RV (HREE) #AWD, KERED
FRETIZ, 1 4 ADHEEEP 1, P2DEWPIC. 2O+ R—<R7ICH
1751 D0ORAE3 0 aD—DRLD—EHAELD L DICEEL. nEIESHR
BYERXRB4ETKRT D, THICLY., WRHBEP 1, P2ICHRINLTS
AFviBEDOLICnBSEREYERBL D—EBLLRDZTSA AV NT—Y
4 1 MAEHRIND,

[0233] F/=. AEHEOHETIE. 8D (g) OIRICHSWT., pRlirsgEpE
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HKEBS KT DD v R—<TX2&LT. v R—<T X240 E@#
ORROE4 0 aDAHEHET 2 v R—< RV (KT WS, 754 X4
VA=V A TMOTICETVRAFvBENERINTWSEIZH, 754X
YEI—U4 1 MOEBBHDORFRIIEHE—ERY, PSAAYIIT—4 1
MODAIBEAHFBEMIETRET 2 ENTEDS, £o>T. AEEOHREILS
WTIE, P54 AT —24 1T MEEIC, nBIEREFGSHRELI D LICH
AZ4 0 aPERBEDICT Y R—T RV EZEEB L%, nBFJEREHERK
B4 DmINAMICE>THF vy THRBGORLE TSy R—<T XV &2T 5T,

[0234] cChickY., nBSEREHXEREL & —EDOERELITHENAAIEIC p BUFE
mEFEFRBSIMERINDIEEEIC. TVRFvHEEPI. P20FThE
NIC, BEET 1O nBEREYXERES & p BIEREFEFES ODRIE
HRO—BAEBEIND, Ad. pEIEREFEREL OFEMEIT. EROH
BT &A%k B8®D (h) ~E10M (m) ORIREITD.

[0235] FEHEER1AICEIFIETIVAFvEEHP 1. P2 ORERIKH—E
%, TDH. TUVRXAFvEEHP 1. P20 EAZEHERCHRET S
ET. nBEREHXEREL & pHIEREFEFRBE DTN ThOERER
BIDIENTES, CNICLY., nBIEREHFEHREL & pBIEREFSE
AE 5 DK%, nBIEREHEREL & p B ERBEXLBEAKES HTHRIN
TWAHRNEBELZHEETDIENTE, nBIEREFERESL & pBUIEREFE
AES NBEURMBICHERINTVWEILNEINERETDHIENTE S,

[0236] DFY. FUVRXAFrHEEHP 1. P2ICEWTn BRI EFEXEAKEL & p T
FREFEAFRES DIEANMERINIEDIEHRELBTHY .. nBFELREH
BEHRE4 & pBIEREFERBES MR INIMNEBELZRET 57D DKREER
ELTHEET D,

[0237] 7a#. HEHFER 1 AOEEICSWVWTT I AF vEHIXEREET 25D
BREBEOERERNLOIFE LW, 2K &1 DOF IV XA F v HEEBNEFEL
TWhiE&W, BROT I AF v BEIAERINTWRIEHEE, 12070 X
F YN INTWEIEE SR, nBFEREEXEFKEL & pBIERE
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HEAXBSDENTNETEKT 270DE v R—T RV ZEBET 5BEDAL
BINELYERICEREIDIENTES, £, AEEOEETIE. 735
AAIT—04 1T MIFE, nBIEREHFERXREL4D—BETHD /D, ERED
FRE1 &b FEEERT AILS T nBSEREFERES XU p BUIESH
BYEERBES N LHOZIEEGERKELTEDLDT. AEERBETFOEBLBPIRN
BEd 3,

[0238] 7Ap. H14ATHEH, ¥EFERTAOEEICEWT, BiEITZ 1D
BIEREHFERES & p HIFEREFERBL ORIEREDOTICT IV RAF v
FRIEAFR I N TWBHIZER L 7N 14CIZRTELDIC, Dl &H 1
DONBELREFERELI D—DORILDEELR DB TRIBIZEP 3ICT0
AFvRBEBIEHRINTVWTE LN, FAE. nBIEFEFEEEL4DO—OD
RIDO—EPEERDBIFICT V AF v HEESERINTVWTE LW, BT,
FEFERTAOER@MICEWVWT., nBEEREYFEFRELI RV p B EREFE
FABS IR INDBHORKIIT IV AF vHEEIERINTVWTELWVL
K EB T DOn B EREFERELIDO—DORILOD R &EH—FREE
REBMBICT IV RAFvHEEAFERINRTVWTE LWL, 8. 14 COHIT
&, TUXF vHEEHP 3ICHEMI N n BIERE R EEKE 4 DR 4 2
MATSA X2 hERE L THBET B & & B ICHREERE L THEEET %,

[0239] &/, LEOHIE. nBEREFEFRE 4 ZHNE. o BIFREFERE
5%WKTBHTHDN. pBEREFERES 2%, niEREFT
KBAETMRLTHELWL, TOBEICIE. DA< EH 1 DD p BFEREE
AEBSD—DRIL, XIZRILO—EEEQRDEIBICT IV AF v BENEKE
nTWwRIEL L,

[0240] [EfEDOFRESI]

AEEDOHETIE., $EEERT1 O—IWICT IV AF v BEISTRIN, ¥
Y R—TRUV30&IFELRZYY R—TRVZAWVW., nBIEFREXEERES
E. NEERFRF 1 05#EBBT 2DDEEEBIEREHPERIND R TE
HEDEE1 S BA D,
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[0241] &1 5AIF. nBEREFEFELEHRT 2HODAEBBEICS T
Y R=TRUV31T00&2RTEAETHD, M1 5AICRTLIIC. v
F—<ZX231001k nBEEREXEREL ZHMRT 2-OOERORANO
B33 0 a &, XBEHRT 1 ODEFEINBRELRT 270D, EHROR
A3 00 1 LA 5MAAO%IE3 0 caBT 5, BEAEFBIBIRIE. HZIE.
HEEMERT 1 O DRERPCREZHEELRTBERTHY., v K—< R
73100ICHF2EOF300 1 DEERUVEIZ. BHEINDIHNEERR
F10ILE>TERS,

[0242] AEFEOFIETIE. EREOEE1DOKE6D (a) OIRICEAT. EikL
EROFE2OH14BDIR (b1) ~ (b5) EEAHBDIRICEST
C HFEAHRERT OREAO—BICTIRFrIBEEEKT DEEHIC, H¥E
FERT OZAEOLEICTIRAFvEEETMT 5, TD%. EROH
RB1 EFEkk. 6D (c) ~H10D (m) OIRETTI,

[0243] Ad. AEROFETIE. H70 (e) ICRTIRICBWVWT, v R—<
AU30ICBAT, Ny R—=2a3VE3ODLEIC, v F—<ZX4-23100
AEREBT 5, EFEMICIE. TIO/RXRF v BEIERINALEBRO LIS v K—
YAV 31000RAAOMIEI 0 cHABRBEBEINDLDICY Y R—<XU 310
O%ZBEL. nBI KBV IAVERIET S, ThiIZLY, v F—TR7J
3100ICHBIFZEAOE3 0 aKUBEAMEE3 0 c DEDIC. nBEZES
DIAVHAHREL., nBEREXEEE 4 & EFBBIERE PRI NS,

[0244] nBUIEREHEIRE 4 & EAHRHERIBTHROTKE. K8D (g) ILRTIRE
ICBEWVWT, Pv R—T RV 40ICBXT. M1 5BICRTYvY R—<TRIU3
200%EEL. pRIMEFERES 2K T D, >v F—< XU 320
Ok, ¥+ R—<T XV 40 EAHKOAOZL40as, TRIBT7SM4 AV b
¥Y—240c&%HT D, YRVATZA4 AV MY —240cORAIZRFAO
LTHEST. v R—< 2231 000DEMO%EEH3 0 cIiHTZIUEDOREDO
EE3 00 1SRN T B4 01 c T BHAMBICADDOMNERL4 02 c~
405cH5ET D, AEBOFETIE. v R—<R-3100XHF3M
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FBORAOER3 00 1IC&k > THEAI NZEBEBHEIBEHRO—ERC. v K—<
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Docket No.: 084546-000033

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application

Kun YU et al.
Application No.: 17/459,689
Filed: August 27, 2021

For: SOLAR CELL, MANUFACTURING
METHOD THEREOF, AND
PHOTOVOLTAIC MODULE

Art Unit: Not Yet Assigned
Examiner: Not Yet Assigned
Confirmation No.: 8617

N N N N N’ N

INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment — Via EFS
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:
In accordance with the duty of disclosure as set forth in 37 CF.R. § 1.56, Applicant
hereby submits the following information in conformance with 37 C.F.R. §§ 1.97 and 1.98.

In accordance with the policies of the U.S. Patent and Trademark Office, only copies of

newly cited foreign patents and non-patent literature are being submitted.
Foreign Communication — Japan Office Action

Applicant notes that the Foreign and U.S. Patent Documents: CN-112599615;
JP-2012-216788; WO0-2016/129481; US-2018/0182905; US-2018/0315866 listed in the

attached Form PTO-1449 were previously cited by Japan Patent Office in a Japanese Office
Action mailed January 11, 2022 (copy and English-language translation thereof enclosed)

issued in a counterpart Japanese Patent Application No. 2021-137285.

The undersigned certifies that each item of information contained in this information
disclosure statement was first cited in any communication from a foreign patent office in
connection with a counterpart foreign application not more than three (3) months prior to the
filing of this statement.

It is requested that the accompanying Form PTO-1449 be considered and made of
record in the above-identified application and that an Examiner-initialed copy of this form be
returned to the undersigned.

The present Information Disclosure Statement is filed within three months of filing, or
before the mailing of a first Office action on the merits, whichever is later; therefore, no fee is

believed to be necessary at this time.

4856-4401-6662.1
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Docket No.: 084546-000033
Application No.: 17/459,689
Page 2

However, if a fee becomes necessary, the Commissioner is hereby authorized by this
paper to charge any additional fees, except the issue fee, during the entire pendency of this
application including fees due under 37 CFR. §§ 1.16 and 1.17 which may be required,
including any required extension of time fees, or credit any overpayment to Deposit Account
No. 19-2380.

Respectfully submitted,
[Jeffrey L. Costellia, Reg. No. 35.483/

Jeffrey L. Costellia
Registration No. 35,483

NIXON PEABODY LLP
CUSTOMER NO.: 22204

799 9th Street, N.-W., Suite 500
Washington, DC 20001-4501
Tel: 202-585-8000

4856-4401-6662.1
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Substitute for form 1449A/PTO Complete if Known
INFORMATION DISCLOSURE | Application Number 17/459,689
STATEMENT BY APPLICANT | Filing Date August 27, 2021
(use as many sheels as necessary) First Named Inventor Kun YU et al.
Art Unit Not Yet Assigned
Examiner Name Not Yet Assigned
Sheet | 1 | of | 1 Attorney Docket Number 084546-000033
U.S. PATENT DOCUMENTS
aminer i U.S. Patent Document .

][Eni?jals*e g;_el Publication Date Name of Patentee or Pages, Columus, Lines, Where

Number - Kind Code’ (if knowrn) MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Figures Appear
US-
US-
UsS-
US-
US-
US-
US-
UsS-
US-
US-
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Pages, Columns, Lines,
Initials” No.! Publication Date Name of Patentee or ‘Where Relevant
Kind Code® MM-DD-YYYY Application of Cited Document Passages or Relevant Té
Country Code* Number* (if known) Figures Appear
CN-111628049 09-04-2020 Abstract
CN-212750903 03-19-2021 Abstract
EP-2149915 02-03-2010 Eng.
EP-2645421 10-02-2013 Eng.
WO-2015/122257 08-20-2015 Abstract
OTHER PRIOR ART — NON PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the T
Initials” No.! item (book, magazine, journal, serial, symposium, catalog, etc.)., date, page(s), volume-issue number(s),
publisher, city and/or country where published.
Extended European Search Report for EP App. No. 21194044.0, mailed Dec 2, 2021,
Eng.
7 pages.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

! Applicant’s unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at wyw.usgie.2gy or MPEP
901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here if
English language Translation is attached.

! Applicant’s unique citation designation number (optional). > Applicant is to place a check mark here if English language Translation is
attached.

5378900.1
4891-8464-2824.1
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1. —FRSEI S J R E A R Al T v ORI AE T, L

Pl — PR AR RE R R 5

TEFTIAR S ARTE A SR T il 4% B8 52 S AL RE

TEFTAR R o E AR R T R & AR AR S

EFTIR A R 2R T R S B A

A Sy E 7 ST 2 0 SR AR TR A AT R K AL ER , SETL AR R R B B R AR RO EE AR, FI
B iR TS 2% B 3178 2 5 RV T A UE AT TR 400 L TR 10 BB 2% 5 ik R s 43 2k
REWEAMETR19 em™,

X FATRE WA 1B K Ja B AR A AT 2 ik, 2B R 35 2 2 A K IR £ i kL B
S AR A X 1 22 R A AR B

Hl& &Rk, Frid & B a i T Eis & X a0 E By,

R, R X R R A

2. WAL RN ELR LBrR W 15, R T, ZE A AR S iR T RSB B35 2250, Bk
B85 8T 22 W ERIE) 7 SRAE R R W R B S K, S @ T OV 8 5 A AR R iR
TH R 478 SRR K

3. IR ER LT IRR) 77k, HASEAE T fE TR e MR\ R B E B 227, Ak
A BT B PR R AR R E R EHEATE T

4 BRI B SR TR 5 v, BB AE T, prid Ak & ik 3R 1 78 25 U 3 20 570 2 I R4
B, iR B 5 4 e di AR I B AR L

5. WAUFIE SR 1FTIAR ) J7 vk, B4R AEAE T, 5% AP ok bR 4 b B P BEAT IR K A3 5 B
KJG  PTR SRR RE AT R R T TR RS S 2 bk 2

6. IR R B RSP IA R 77k, HAFHEAE T, 3B KIEJE NT50-1100°C, 1B i i) 420-100
B PNARREE R

7. AOAUREE SRS TR B 77V, BLRRAEAE T, B iR Tol ¥ Wi AINa OHIA YR S KOHIA R » I AR Tl
VR R B T S L-30%, IR E N10-95°C, ZIpha 1] S4-409 B o

8. WAL R EER 7Bk (19 75 vk, RARMEAE T, Frid B W 0 R B4R N 2-5%, 18 % M40~
80°C, ZIth) [E] 5-1043 %

9. GORUFIE SR L BT IR 1 77 v, HRFAETE T, SR 0T Joy 1 b B 58 K AT IR K Ab 3 R
K5 P SRR ISR H RS R b i 2 R

L0 TIRURZEROFTIR I Jy i , HARRAEET , 358 PRI e 4 S 3 42 100~ 1100 nm.,

L1 RUR) B SR O IR 1 T v, AR AR T, BT B 78 R RN O TR BCKOHYA S , BT i B
VR BRI N0 . 5-20%, 5 H10-95°C, ZIFdE /] 9 2-20 4B

12, ORI SR L LA B 73k, FARAEAE T, B Bl i 1 s I B N0 . 5-5%, IR E A
20-80°C, ZI A} ] y2-753%4.

13. WRLRIE R UFTR I F7 vk, FAREAE T, Frid R348 2400 R TR S AT 1620 cm

-3
°

L4 WBUREE SR LB B 7732, OB AR AE T, BT iR B 57 S AL 2 1 JE S ~0.5-2 nm; ik B
SRR R B N10-300 nm,
15. — Rl AR iE KBHBE b il 7 ik, AR IEE T, BF LN B .

2
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AL R RIEAT R

ERRFTA SARRER R T 1452, 75 S AR TR ISR T8 AT T A 78 T30

TEE RV 2 a0 SR AR TR 3R T il &% 7 AL =

TEFTIA fb M RE AR B TR A E R S RE I B 78 S8 2000, fE TR R ik IR T
DUARAE f feE ST 4 T 78 T 35 2570

Xof 1E T T T 58 RS 2% 7 B 2 I o AR A RS HEAT IR AL B, SR ik B 22 O R B
A [T BT B 2% SR 0TS I 10 % i Rk RGP 3E4T B0 A , TE BB 305 7%, LA SRS A
FUR B A 2 SR MR N HEAT B A0, T T 15 0% s BT iA R A5 2 M R R EEAME T
7E19 cm™;

TET IR St AR TEAT IR TR B AR R E A RERE , i BAC T B R A AR T RR 44
Ja SR b AP TR B RO AR RS TR Z T B S I FAL

K FE R TR 20 b A VR RE A IS IR T 3 R4S 2 2 A K S0 % st ik, R BRI 4S 2R A 1 22
REAHARES , (A B 78 AP AR Ao i TR T T B B T 4544 5

T B & A e A I I T il 26 p 045 IR &G, BT IR p T8 e 485 N BE T 39 ) 1 1B Bl Ry s
B SRR PR A

T IR i AR 4 i L THD ) 8 B 0 S

FEJIT IR e AR T At Jc 1E [ AT 100 1) 2% < JE L AN, Pk 1 T < B Pl AR 7 T SR 48 2 [X 3
1IEEH.

16. —Fren e KA gE H i, HAFIEAET 45

e WA G 5

A T i A e IR IE T 1925 /R B Bl A b B 45 44 p 445 R & NSt AL ol e SR s Brid = ¢
AR AL S M BRI S T R A R L TR B F R R B 2 AL £ R
WL AR , Tk TE [ 4 Je v Al 5 1% 22 S0 2 B T 2 R RE R A7 B AR X B, TR 550 2 a4 il
MR AME T 7E19 om™ s ik & ATk 45 IS 10 T SR T 5 40, BTk p 7R 35 JR 25y BE T 40 5
F45 4 B E 25 7R SV B AL B2 A 45 A0 2 Ah X SR IR R 45 O, BT IR SAL D S BT B R A AR
SALEE ESEALEE R AR — ek 2 A &N

A7 T G ARTE AT T TH 1 L TSR 45 74 < o ol S 0b B i 245 A R0 AR IR B T o
ETEAT TS R BE 27 E AL 2 15 2 0 Rk AT 10 58 v A0 o iR o PR R Ao TS TS B HE T
W T 4500k 22 b PR 3R TH) (1) AL RE R A AR L s o oy AR 40 S T2 T /9 ¥ ' TR B 4R T 485 44

17 nAUR 23R 16 Firad i) b ik K PO g8 f it , ELASAEYE T, Frid S Ab e = B B v Ak ik
R ALEERR

18. — Fih i A ek K PH B8 Pl yih i) 48 7 vk, B T AU FR DA AP IR

AL —Fh AR RERT IR

AP AT A e A RE ARG e T 1) FA 22

TEE D05 )2 et SR AT R 38 1 il S R F AL 2

TEFTIR s AR A EE VIR AR AR S RE , IF 5 3078 5 5 2477
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2R PR MR 2 o i A A A SRR LE THD SR B 4B 2 2 SR X I 22 & e, IR BRI 4B 2R b 1Y) 22 5
TR AR B R e 7 S ATk e B I T JRE R T 45 74 5

TE P df VR4 S I 1 1 6 p U4 s, DTk p L 4B I 5 N BE T 2 SO B 45 R B R A
B SMXILHIRPEVE S 2% s R TR R AN SR SBR 10 VR B VAR & /K R IR 2 i W %%
X AR AATERT R AT A SR TR I TR ple ) G T 4544

FEBTIAR S ARt e o6 1 T 1 sen BUAB IR 5

7T it VS ek A ) T T ) e B PN, O i e Ak A 1T 1 28 A DR B R

E BT o PR Tk A U I 1 M S D A8 SR PR, BT IE T < SR AR T R S 7 (X 3

1EETT.
19. — Bl R K FH AR FE I, HAFAEZE T, (047
A AT ;

D AR A S I 1D A 3 R BB AL B 1 L p 45 S 85 AL IR S B R 5 BT 2 T
AL B SE M B IR KO BT i R R E I B8 5 5L B Bl 2 @ REA IE T 458
FELARE » BT T TR <6 JRR R A S5 B 2 AL R ANIB T 2 R e 0 (50 B AR OS2, BT iR 45 0 22 s ek A TR
RIRER AT TE19 om ;s BT SRR AR IE EN ORI G540 , i p i 5 s N BT 24 %)
RIS R BE T 7R B R A 25 h 2 P IR I PR IR 48 A , Tk BN 8 ST HR 4 A A
FAACRE B E AR BALIE P R — B £ PR BN

WU BT iy VR Ao JER T T I B 488 2 25 L A JEE AN 75 1 < Je B ARG , I R i AR A iR
T A T B AR T 25 44 , T idkin 4B R 45 N BE T B S S5 BOR PR ML B IR &5 , ik SiAb JE A AL
TE VAL BREMLE AT R FE & .

20 G A SR 1O PR R e At K FH BE P it , EEARRAEAE T, TR S S A I D B A e
PR ACI
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CN 111628049 A W B B /11 7

SEIE AR AR 75 0% RIS AR BHAE Bt R Bl
A

ARG
(00017 AR B JB T I B HEL 1 f 48 R AT, BRI B — P SEEI 2 X R i Bl AL A A
(YT » LA B 12 2 oy OB P A 5 g S0 P o ATk A I 8 e, e T IR 4 e el 1) %77

BEREAR

[0002]  ElifbBEfM (Tunnel Oxide and Passivated Contact,TOPCon) /A [FHEE R b & — fi
B8 S K P Be EEL v, JX R R BH B8 L vl i B 5 B AR RIS 2 2 S REEEAL R AR R CR FHRE R
T (AT T8 B K H BE AR T Tl L VD (9 3R THT, SRR A B F i i B @ I, th Bl 2 B 3in
] LA TG BRIt B SR A AR B R BB 2 22 R R T TR A A B AR i 5 bk [ R 2D
B TERE F A AR R AL E &R R REH AN E B F AR IA B £
o fk 8 I Y o TOPCon B3, 1t AT DA SEI AR 3Ry 10 — A, 30 T DB+ B & LK1
B, SN T 2 B i IR 8 L2 . T TOPCon i FP 15 & 42 S fik (PR LW 722 00
REFR AR O 8, B UL 2 MEEA T, AMETRIR , ARG L M D 16 22R I REL
AT AR T B K, K 2 5 SO HEL R 80 o 3t 2 T 1) D6 AE 1R )2 25 it Tk 8 o g b 22 LR AT, A
T 25 PR AR T WRA 2 R A T A TR 1R S IR A o TRT G , i i &8 A 7 B2 T SR R Rk SR PR R
T, B 25 1 2 N A TR R T R T

[0003] 7 oK BH B HE It 14 1E THT 2R F J5) 3l AL B A 455 4G mT DL S L0 1) A0 3 B 465 A0 A EAE
&, A R A X 3 (UL TR TRTRR SR 6B W AR X380 N R Bt s i ), 1 72 22 JB e
AR FEA X s (LA TR 4 8 R A (X80 VISR AL B 25 40 AR LE AR S i A T AR (B,
FE =l G 8 v AR IR SR <6 e AR X 000 T i A e ik 5 4 18 o, SR R S B A ek 85 A8 2 T
B, 9t IF [ , AT LA 38 B P Y DE T AF 4 8 PR R DX R 48 2 22 & e 23 17 5 S0P P IR AL 28 K1
L, T3S0 1 3 A B0 AT R A SR & R G0 1 s IR A R R 0 e A R T
AR,

[0004]  H B SEHLX P 5 AL A 45 1, 5 3 22 R A6 2002 A 2000 2 bl OE Z0VE R
T SO P () it 7 v BRCAREE E [FI I i 2% A0 TR S S s T SR P A 5 2R 2R e 2 o %
JRER A B Ak &5 M A0 75 AR £ R IZ S S 2 L A HE R L ED IR B0 B 1l Za frh Ak 2 )
2N DL K LSRR , il % DR LU AR BB, AR o FH e ) L, SR X R B vk
il #& AR AL B AR 5 AL, T2 P BRI, 0 e 20 P Ak 2 20 o 3 MR SR TH e Ll At B
T AT P B AR i £ B AR LE B IX 4 B S S A Hefd 5 M T L R ok T R IR SR

RAARZE

[0005]  JNfig ek IR B, A A B 45 T — R S AR AR AR B SE B 22 X R BB AL #e ik
(518 Tri5 o 3t — 22, 3R B Se B SR AR PEAL R R £ A ) 7 iR L AT T R BHAE L, A FF
T AR R TR AL R s £ A B o AR T A S £ L Yl R RE S2 R TR b 1A TV
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[0006] A B Firits B9 SR B2 7R B FAL B M 5 MR 7 2% » A I REAR D PR B ARk A
{ETTE19 om e AT AR 77 RO BE 4240003 VR 20 1l A X AN P, SR A1 46 5 A 25 /) st A
ARZEAG o i s b, AR BT 4 77 A W] DA D B o G T AT 1l 28 e B 43 X OB 29
P I

5 PhSEBLE SR AR A S A B TV MR e , Rl AR AR B A R TR
e Bk 22 00 BT R A 3% BT BB AR 7K L3R K AR 2 TR T B R < TR AL S T 2 Bk B B SE B
XFEER - B Su e C e KRR 2 R S A RE R i b 4 B A A R A AR RS F A
et J2 b H AR R R s SR 5 AR R T AR Rk A ik 22 O R AT BN T VA ED B
SRIKV A e B 2R 7 CAEAR SO R SRR 9 SR s 7R i B 28 770D, Jm S 2 i O BRAE: J Pel R AL f
S8 4 B Al L AR PR SR AT B R HR R o A2 48 B A AR 00 20 5 56 8 T 3R JOORE AR il ek i
W% ik, RISt R ISR (el 3R 0O T BT 2% SRR 22 58 R ML A 22 R T 8 JEE A ) 4
A SRR EEE IR R BOR 2R il , 25 2 TR ) BB 2R IR MR T 7E 19
e, B TAZIELE I T A BRIV L3k SR A5 TR 2 o Tk 0 X35 0 1 S TR U %)
o, T TC BB 2 (1 25 5 ek B o0 A U X AR U T A W2 0L P2 RS R I oA W 1 P B U
EXA- R 2 me B L 51 % S B AR (SR AR B AR 545 ) 25 it ek P R AR RS
D) o 2 BE T B A A BT ) 25 SR Al AL e A 45 4
[0007] 3~ SEENZE X R AR BEAL FEASS A I T I A HiL UL, S AR AR L UL
P o Tk R FE PRI TR R M R T DA R R AL 6 T 2P Bl A S X
FHEERE X PP I 5 8 — FhOTTA X R R Al Bk PR AL REER % R Bl 5
2, R A B 22 i Tk v R 1 2 A PR AN T 719 e, AT 7 &5 M BEL P4 AR VR 1 %1
o HoAth T ZB B G H— MoTik aF
[0008]  AK AR 4 th Y T A SEEIL S X R i el Ak B A 5 AL (0 TV QT B A, 5 TR 0
PR, RS T B AR SC LI PRS2 B AS TR )2 D i ke s RS o S — PR 1 SR AT ER il
HEHT EA B K S B R IR 2%, 58 A R IE I A B MR R BN R AR L HLA BRI
7 R TT R SEE] 25 BAE 2 G BRI R SIS IR EAMGFTELY em®, M1 B8
CHBE BB 2 T, AT B R B 5 T 2 st e«
(00097 Bt bahde A0 SLELS N R BT AL PR AR 5 M T ¥, AR A0 ] Sk i 5 1L — iR vl
S P AR RIAS B o Tk A B B v il RS2 B 0 6 D7 V5 - RS, AL BT 2 R Rt AL 2
oo 225 6 S T R 9 T Y (B L il TE T 1) R AR X U800 , 7R R M 51026 T vk B IUES & T R
EH AT A1) 6 7 R A B A 25 AT D 7V SR Pl AT O 8 L Tt 0 e TR T A 38 Al A
M 5 R T TR 2 7R S A e i Wb v 5 T BT AR A A T AR B L - R B A el , 2
FI DA FH R R 0 845 65 RAR B2 ) BEAL RS o 58 D9 A4 Ry vl b 455 A0 R 1 i A e vt 1 26 77
IERE RS AF S
[0010] AR MIELA LT AT AR «

D A5 W 2 0 2 R R A e A ) 6 95 D T2 R AH L it ek A B R v b 361 9% D75
L 2T AR, B B Tkt 77
(00111 2) AR B 45 s il , FLIE DG 2E MR AR R 4F & R E A, 7] BLIRAS S R H o6
ISR TLZAIE /0 6 AL B A 113 55 » AT AT LA Rt 32 7 H ity ) B8 v T A
BEHL IR MO HL B MR L AT Rt R TS AT TR R R G RI AR &

6
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#2135 BR
[0012] P&l 1 st 1 B i il & B 23 R st AL e 45 A I T 2R m B
[0013] |2 Ayl 2 H 7 2 X = B0 BT AL B R 5 AR 1) ) 4 T 2R (SE ) O o Bt %o B 1) ik
PRI B E L, K E 2 FEREE BB 297 G GED £ 2 MR ER;
K 2-b: L3 P B B HUH S AL H 1 = iREE K UE GBS B 5 lUE) S M7 5 18 B 2-c A VR
W2 E 2 SERUE RIS MR BB REB I 2 RS RX A U e FEE, KRBT £ 5
ik 8 FEE [ U 5 4 0 b 5 "B o A S ATl R T S R 1) (BB 6) B 5o s < I 2—d
xf BT 2 G i R X S SE S B G (BED P RAR ME NER B2 FTRE R E
e M R SRR E .
[0014] &34y 5 e 4|2 A0 ST A8 ) S AR TEE R PR B8 FL Yt 45 440, BT < B Y 1E T8 SR R == /X R SR 8tk
P, oL 1R SR A AR B He AL A
[0015] PRI 4 Ay HE A 2 A0 4 BT 38 (1) i A2 1k K BH 8 o b 25 440, BT < Fl b 0 TG SR R 2 7 R p A
Fefi, oL TR B AR n 4B e s AL 2
[0016] B EEARYE:

B2 L1 -dm R R A EpAD | 12-88 F AT 13- ARTEE g kL L4- RSB 2457
15~ M2 Rt 16-2E 1 7T-& BH AL,

K]3:21-nZ (Bip A G R IR 22-FE 5 FALAE 23 B 2 Tk L 24-p ARUdB Ju ik 25—
REAHE 26~ 5T £ Wik 27- B L RE 28— IE T £R AL A . 2075 T 4R LAY 5

&4 : 31-pBY (B ) G ARTERS R L 32-F o S ANAE L 33-1B 0 & R kek L 34-p U5 Zu 45 L 35
BAMEE . 36-nTU B Fe Lk  3T-RALEE . 38— IE AR HIL A L 3915 T AR HEL K

BRSCiE AR

[0017] ¥ %%, AR B 4E Y — RimT DAL 25 R SR Al A B A 45 MU 1 16 IR I » 1% 5 1k
A NP, 2T BRSNS BRI B 2 0 TR B 1) 4% 7 ek 40 1 o LA, 8 — AR 38
Tk SR FE BRI AN 2% st AT BB AR A SE B R 5 2k L 3 bR I i B MR A T S T N ke
IR PETEN S 26 . BT A0 I S ) 5 R B TE 22 R 2 1 R T SE IR 48 20K I AR R T7E 19
o™, M T B8 R HFE RABRIA R R 2 Th, DU IR R B B0 2 3 i . F I 454 B LB 2B, 52
W B L2 FF — P ST == 7R SR AT AL B A MR i, AELLL R S A T T N 2 Bk i
AR ARTT R, MASAE A sk PR Sl & W I AR 41 Y H

[0018] D& H-—Ffl B EnRirE HEip Uk, AT DU FH 2 R ek R A IFASIE Tk
XoF T 34 R G4 Tk PRI T (9] 4038, B AL 5ANaOHBE S UL AT KOHE) SRR () T i B8 /s
BRI IR AR S TR 2 5 1045 2 3 — 25 B T LA 22 B 3 4% J2 i 4k 44l PRt
VAR AR, CAYERE B 2 18 T R B AL 4 7 B TSR K SR T

(00191 2) 7E R FTH 1) 4Bk 27 S ALRE , BAR T Al il v Ak i ER AL R E B 2
BT 2 S AR YTAR (PECVD) 2 BB, AR T b . S FE A 2 S 0.5-2 nn (B
Pie el 2-1.6 nm) , 5T R1.46-1.6E K.

[0020]  3) FrRZZFEEMEEE Bl ARMEIE& AL, BAR ] R (R AL 22 S TAR (LPCVD) |
PECVDE ) EE S A YTAR (PVD) 5 il %, AR T JRFEAE10-300 nmiis FEl R Hb 7E
70-150 nm) -
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