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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 the information in this record under authority of 35 U.S.C. 2. The USPTO’s
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). https://www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or international
agency, in response to its request; 3) a contractor of the USPTO having need for the information in order to
perform a contract; 4) the Department of Justice for determination of whether the Freedom of Information Act
(FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request involving an individual
to whom the record pertains, when the individual has requested the Member’'s assistance with respect to the
subject matter of the record; 6) a court, magistrate, or administrative tribunal, in the course of presenting
evidence, including disclosures to opposing counsel in the course of settlement negotiations; 7) the
Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and
any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) another federal agency for purposes of National Security review (35 U.S.C.
181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel
Management (OPM) for personnel research purposes; and 9) the Office of Management and Budget (OMB) for
legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International Bureau
of the World Intellectual Property Organization, if the record is related to an international application filed under
the Patent Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.S.C. 122(b),
i) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is referenced by either
a published application, an application open to public inspections, or an issued patent, or iv) without publication
of the application or patent under the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or
3) the National Archives and Records Administration, for inspection of records.
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Application Number: TBD
Attorney Docket No. IBTH 13318A
Information Disclosure Statement

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Shinji YUASA Examiner: TBD
Serial No.: TBD Art Unit: TBD
Filing Date: July 7, 2023 Confirmation No.: TBD

Title: METHOD OF MANUFACTURING A MAGNETORESISTIVE | Attorney Docket No.: IBTH 13318A
RANDOM ACCESS MEMORY (MRAM)

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

INFORMATION DISCLOSURE STATEMENT
Sir:

In order to comply with rules 37 CFR §§1.97 and 1.98, attached hereto is a copy of Form PTO-1449
with documents listed thereon. These documents contain information which the Examiner may consider to
be important in deciding whether to issue a patent in the instant application.

As all foreign patent documentis and non-patent literature cited herein were made of record and
considered by the Examiner in the parent case 17/560,922, now pending, filed December 23, 2021, copies
of such documents are not being provided herewith.

The present Information Disclosure Statement is being submitted in compliance with 37 CFR §1.56,
as an Examiner might consider any cited document important in deciding whether to allow the application to
issue as a patent, but the citation of each document is not to be construed as an admission that such
document is necessarily relevant or prior art. No representation is intended that the cited documents
represent the results of a complete search, and it is anticipated that the Examiner, in the normal course of
examination, will make an independent search and will determine the best prior art consistent with 37 CFR
§§1.104 (a) and 1.106 (b), and in the course of such search will review for relevance every document cited
on the attached form even if not initialed.

Any fee due with this paper not already paid through an EFS-Web filing may be charged to Deposit
Account No. 50-3894. Any overpayment may be credited to Deposit Account No. 50-3894.

Respectfully submitted,
MYERsS WOLIN, LLC

{Brian S. Myers/
Brian S. Myers

Reg. No. 46,947
CUSTOMER NUMBER 61650

PHONE: (973) 828-1284
FAX: (866) 864-3948
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Doc code: IDS

Doc description: Infarmation Disclosure Statement (IDS) Filed

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2023-07-07

First Named Inventor | Shinji YUASA

Art Unit

Examiner Name |

Attorney Docket Number

| IBTH 13318A

U.S.PATENTS
. . . . Pages,Columns,Lines where
E)FQm*mer Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or Relevant
Initial No Codet of cited Document )
Figures Appear
1 11233193 B2 2022-01-25 Shinji YUASA

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
I, Cite No . Relevant Passages or Relevant
Initial Number Codet| Date of cited Document )
Figures Appear
1 20040109347 A1 2004-06-10 DEBROSSE et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages, Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Avplicant of cited where Relevant T5
Initial* No | Number3 Codezj Code4| Date pp Passages or Relevant
Document )
Figures Appear
1 [
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite O . . :
e ok (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
Initials No . - ]
publisher, city and/or country where published.
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Application Number

Filing Date 2023-07-07
INFORMATION DISCLOSURE First Named Inventor |Shinji YUASA
STATEMENT BY APPLICANT AUt |

( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |IBTH 13318A

Non-Final Office Action issued by the United States Patent and Trademark Office for U.S. Patent Application No. ]
171560,922, electronically delivered on November 17, 2022.

5 Notice of Allowance issued by the United States Patent and Trademark Office for U.S. Patent Application No. D
17/560,922, electronically delivered on March 22, 2023.

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

! See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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.

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.

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 {o 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).

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.

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)).

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

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, arecord
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc description: Information Disclosure Statement (IDS) Filed

Sheet 1 of 20

PTO/SB/0Ba (02-18)
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor | Shinji YUASA

Art Unit

Examiner Name |

Attorney Docket Number

[IBTH 13318A |

U.S.PATENTS

Pages,Columns,Lines where

E)_(gm*mer Cite Patent Number Kind Issue Date Na’T‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 10680167 B2 2020-06-09 Yuasa
2 6621730 B1 2003-09-16 Lage

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner,
Initial*

Cite No

Publication
Number

Kind
Codet

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages, Columns, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication ) ; where Relevant
. : Applicant of cited TS
Initial No | Number3 Code2i Code#| Date Passages or Relevant
Document h
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor | Shinji YUASA

Art Unit

Examiner Name |

Attorney Docket Number

[BTH 13318A ]

U.S.PATENTS

Pages,Columns,Lines where

E).(e.am*mer Cite Patent Number Kind Issue Date Na”.“e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code of cited Document .
Figures Appear
1 10367138 B2 2019-07-30 Yuasa

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner,
Initial*

Cite No

Publication
Number

Kind
Code!

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant Ts
Initial* No | Numberd Codez?j Code#| Date pp Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.
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Sheet 3 of 20

Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor | Shinji YUASA

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit |
Examiner Name |
Attorney Docket Number ||!BTH 13318A |

I{UASA, S. et al,, “Giant tunnel magnetoresistance in magnetic tunnel junctions with a crystalline MgO{001) barrier”,
1 Journal of Physics D: Applied Physics, 40, (2007), R337-R354, which is Evidence Otsu 29 (Evidence submitted by the
Defendant 29) for 2014{wa)25200 Case of Claiming Damages in Japan, already submitted as IDS on August 12, 2019

ITSUNODA, M. et al., "Orientational Control of Barrier Layer with Interfacial Modification and Its Effect on Tunnel
Magnetoresistance in CoFeB/MgO/CoFeB Magnetic Tunnel Junctions”, Journal of Vacuum Society of Japan, Vol 51,

2 No.9, (2008), pp.583-588, which is Evidence Otsu 38 {Evidence submitted by the Defendant 38) for 2014{wa)25200
[Case of Claiming Damages in Japan, with English machine translation
[FUASA, S. et al., "High Tunnel Magnetoresistance at Room Temperature in Fully Epitaxial Fe/MgO/Fe Tunnel

3 Junctions due to Coherent Spin-Polarized Tunneling”, Japanese Journal of Applied Physics, Vol. 43, No. 4B, (2004),

bp. L588-1.590, which is Evidence Otsu 48 (Evidence submitted by the Defendant 48) for 2014(wa)25200 Case of
[Claiming Damages in Japan, already submitted as IDS on August 12, 2019

4 Defendant Technical briefing Documents Page 42 - Page 67, which is Evidence Otsu 55 {Evidence submitted by the
Defendant 55) for 2014(wa)25200 Case of Claiming Damages in Japan, with English translation

IYUASA, S. et al., "Tunneling Magnetoresistance and Interface Structure of Magnetic Tunnel Junctions with a MgO
5 001) Barrier”, Surface Science Vol. 28, No. 1, pp.15-21, 2007, which is Evidence Otsu 56 (Evidence submitted by the
Defendant 56) for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine translation

'Part VI Chapter 1 Section 1" of "Examination Guidelines for Patent and Utility Model in Japan” of September 2015,
6 wvhich is Evidence Otsu 60 (Evidence submitted by the Defendant 60) for 2014(wa)25200 Case of Claiming Damages
In Japan, with English translation

MACHIDA, K. et al., "Spatial Light Modulator with Tunnel Magnetoresistance Driven by Spin Transfer Switching -
JToward the Development of a 3D Television System with Low Power Consumption-", NHK STRL R&D, No.138, (2013)
bp.51-60, which is Evidence Otsu 65 {Evidence submitted by the Defendant 65) for 2014{wa)25200 Case of Claiming
PDamages in Japan, with English machine translation

MACHIDA, K. et al., "Magnetic tunnel junctions using Co/Pt multilayered free layers with perpendicular magnetic
8 nisotropy”, Journal of Physics: Conference Series, 303, (2011), 012100, which is an original paper of MACHIDA, K. ef]
FI_, NHK STRL R&D, No.138, (2013), pp.51-60

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature | Date Considered ‘

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if]
English language translation is attached.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application N

umber

Filing Date

First Named Inventor |

Shinji YUASA

Art Unit

Examiner Name |

Attorney Docket Number

[[BTH 13318A

U.S.PATENTS

Remove

Examiner
Initial*

Cite
No

Patent Number

Kind
Codet

Issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

8294228

B2

P012-10-23

PENG et al.

Evidence Kou 16 (Evidence
submitted by the Plaintiffs 16) for
2014(wa) 25200 Case of Claiming
Damages in Japan

B091209

B2

P012-01-10

GAO et al.

Evidence Kou 29 (Evidence
submitted by the Plaintiffs 29) for
2014{wa) 25200 Case of Claiming
Damages in Japan

If you wish to add additional U.S. Paten

t citatiol

n information pl

ease click the Add button.

Add

Us.p

ATENT APPLICATION PUBLICATIONS

Remove

Examiner|
Initial*

Cite No

Publication
Number

Kind
Code!?

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

0040144995

A1

P004-07-29

NAGAHAMA et al.

Corresponds to JP2003-318465,
which is Evidence Otsu 34 (Evidence
submitted by the Defendant 34) for
2014(wa) 25200 Case of Claiming
Damages in Japan, already

20020064069

A1

P002-05-30

[GOEBEL et al.

Corresponds to JP2002-540594,
which is Evidence Otsu 35 (Evidence
submitted by the Defendant 35) for
2014(wa) 25200 Case of Claiming
Damages in Japan

20030203189

A1

P003-10-30

FUTAMOTO et al.

Corresponds to JP2001-023140,
which is Evidence Otsu 49 (Evidence
submitted by the Defendant 49) for
2014({wa) 25200 Case of Claiming
Damages in Japan, already

20030080363

Al

P003-05-01

MARUYAMA et al.

Corresponds to JP20(3-133531,
which is Evidence Otsu 52 (Evidence
submitted by the Defendant 52) for
2014(wa) 25200 Case of Claiming
Damages in Japan

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS
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Sheet 5 of 20

Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor | Shinji YUASA
STATEMENT BY APPLICANT A Ut |

( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number | [IBTH 13318A |

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code4| Date Dpp Passages or Relevant
ocument .
Figures Appear
Evidence Kou 2
HIAPAN SCIENCE AND | {Evidence submitted by
1 po63744 P B2 2012-06-27 |JTECHNOLOGY AGENCY] the Plaintiffs 2), for 2014
Pt al. {wa) 25200 Case of
Claiming Damages in
Evidence Kou 4
JAPAN SCIENCE AND | {Evidence submitted by
2 h002788 P B2 2012-08-15 ECHNOLOGY AGENCY] the Plaintiffs 4), for 2014
t al. {wa) 25200 Case of
Claiming Damages in
Evidence Kou 6
JAPAN SCIENCE AND | {Evidence submitted by
3 b120680 P B2 2013-01-16 ECHNOLOGY AGENCY] the Plaintiffs 6), for 2014
t al. {wa) 25200 Case of
Claiming Damages in
Evidence Kou 8
UAPAN SCIENCE AND | {Evidence submitted by
4 b152734 P B2 2013-02-27 |JTECHNOLOGY AGENCY] the Plaintiffs 8), for 2014
et al. {wa) 25200 Case of
Claiming Damages in
Evidence Kou 10
JAPAN SCIENCE AND | {Evidence submitted by
5 p774092 P B2 2011-09-14  (JTECHNOLOGY AGENCY] the Plaintiffs 10), for
et al. 2014(wa) 25200 Case of|
Claiming Damages in
Evidence Otsu 3-1
JAPAN SCIENCE AND | {Evidence submitted by
6 P005/88745 WO A1l 20050922 |[TECHNOLOGY AGENCY] the Defendant 3-1), for
Pt al. 2014(wa) 25200 Case of|
Claiming Damages in
Evidence Otsu 28
{Evidence submitted by
7 P006-196612 P A 2006-07-27 SONY CORP. the Defendant 28), for
2014(wa) 25200 Case of|
Claiming Damages in
Evidence Otsu 34
ADVANCED {Evidence submitted by
8 P003-318465 P A 2003-11-07 |JNDUSTRIAL SCIENCE | the Defendant 34) for
AND TECHNOLOGY et aff 2014(wa) 25200 Case :j
Claiming Damages in
Evidence Otsu 35
NFINEON {Evidence submitted by
9 P002-540594 P T 2002-11-26 ECHNOLOGIES AG the Defendant 35) for
2014(wa) 25200 Case of|
Claiming Damages in
Evidence Otsu 49
{Evidence submitted by
10 P001-23140 P A 2001-01-26 HITACHI, LTD. the Defendant 49) for
2014(wa) 25200 Case of|
Claiming Damages in
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Filing Date
INFORMATION DISCLOSURE First Named Inventor | Shinji YUASA
STATEMENT BY APPLICANT A Ut |

( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number ||}BTH 13318A |

Evidence Otsu 50
{Evidence submitted by
11 H08-181289 P A 1996-07-12 NISSAN MOTOR CORP. | the Defendant 50) for
2014(wa) 25200 Case of]
Claiming Damages in

Evidence Otsu 51
{Evidence submitted by
12 P004-227667 P A 2004-08-12 FUJITSU LIMITED the Defendant 51) for
2014(wa) 25200 Case of|
Claiming Damages in

Evidence Otsu 52
{Evidence submitted by
13 P003-133531 P A 2003-05-09 FUJITSU LIMITED the Defendant 52) for
2014(wa) 25200 Case of]
Claiming Damages in

Evidence Oltsu 58
JAPAN SCIENCE AND | {Evidence submitted by
14 P009-21626 P A 2009-01-29 ECHNOLOGY AGENCY] the Defendant 58) for
t al. 2014(wa) 25200 Case of|

Claiming Damages in

Evidence Ofsu 59
UAPAN SCIENCE AND | {Evidence submitted by
15 P008-4956 P A 2008-01-10 |[TECHNOLOGY AGENCY] the Defendant 59) for

Et al. 2014(wa) 25200 Case of]
Claiming Damages in

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.
1 Defendant Preliminary Documents (1) Page 33 line 11 - Page 57 submitted on January 30, 2015 for 2014(wa)25200
[Case of Claiming Damages in Japan, with English machine translation
2 Plaintiffs Preliminary Documents (1) Page 69 - Page 74 submitted on March 13, 2015 for 2014{wa)25200 Case of
[Claiming Damages in Japan, with English machine translation
3 Defendant Preliminary Documents (2) Page 23 line 16 - Page 46 submitted on June 4, 2015 for 2014{wa)25200 Case
bf Claiming Damages in Japan, with English machine translation
4 Plaintiffs Preliminary Documents (2) Page 31 line 13 - Page 32 submitted on July 23, 2015 for 2014(wa)25200 Case of
[Claiming Damages in Japan, with English machine translation
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Pefendant Preliminary Documents (3) Page 47 line 14 - Page 79 submitted on October 1, 2015 for 2(14(wa)25200

5 [Case of Claiming Damages in Japan, with English machine translation

5 Plaintiffs Preliminary Documents (4) Page 2 - Page 16 submitted on November 20, 2015 for 2014(wa)25200 Case of
[Claiming Damages in Japan, with English machine translation

7 Defendant Preliminary Documents (5) Page 5 - Page 39 submitted on February 5, 2016 for 2014(wa)25200 Case of

[Claiming Damages in Japan, with English machine translation

8 Plaintiffs Preliminary Documents (6) submitted on March 4, 2016 for 2014(wa)25200 Case of Claiming Damages in
lapan, with English machine translation

Defendant Preliminary Documents (7) Page 4 - Page 23 submitted on April 4, 2016 for 2014(wa)25200 Case of
Claiming Damages in Japan, with English machine translation

Defendant Preliminary Documents (10) Page 4 line 4 from the bottom - Page 8 line 3 from the bottom and Page 23
10 |fine 9 - Page 24 submitted on July 29, 2016 for 2014{wa)25200 Case of Claiming Damages in Japan, with English
machine translation

11 Plaintiffs Preliminary Documents (9) Page 8 - Page 14 line 13 and Page 18 line 19 - Page 22 submitted on August 9,
P016 for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine translation

Pefendant Preliminary Documents (11) Page 17 line 3 - Page 21 line 5 from the bottom and Page 22 line 5 - Page 27
12 |fine 12 submitted on October 14, 2016 for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine
ranslation

Plaintiffs Preliminary Documents (10) Page 8 - Page 10 submitted on October 21, 2016 for 2014{wa)25200 Case of

13 Claiming Damages in Japan, with English machine translation

14 Plaintiffs Preliminary Documents (11) Page 2 - Page 8 and Page 15 - Page 19 submitted on November 18, 2016 for
P014(wa)25200 Case of Claiming Damages in Japan, with English machine translation

15 Defendant Preliminary Documents (12) Page 10 line 5 - Page 14 line 8 and Page 16 - Page 35 submitted on January

PO, 2017 for 2014{wa)25200 Case of Claiming Damages in Japan, with English machine translation
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16 Plaintiffs Preliminary Documents (12) Page 12 - Page 16 submitted on January 25, 2017 for 2014(wa)25200 Case of
Claiming Damages in Japan, with English machine translation

17 Plaintiffs Preliminary Documents (13) submitted on January 26, 2017 for 2014{wa)25200 Case of Claiming Damages
In Japan, with English machine translation
Defendant Preliminary Documents(13) Page 3 line 6 - Page 6 line 6 from the bottom and Page 8 line 13 - Page 19

18 ubmitted on March 17, 2017 for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine
ranslation

19 Plaintiffs Preliminary Documents (16) Page 6 line 21 - Page 7 submitted on August 25, 2017 for 2014{wa)25200 Case
pbf Claiming Damages in Japan, with English machine translation

20 Defendant Preliminary Documents(19) Page 2 line 3 from the bottom - Page 3 line 7 submitted on September 19, 2017
For 2014(wa)25200 Case of Claiming Damages in Japan, with English translation

21 Defendant Preliminary Documents {19) Page 15 line 9 - Page 19 submitted on April 13, 2018 for 2014(wa)25200 Case
pf Claiming Damages in Japan, with English machine translation

22 Plaintiffs Preliminary Documents (20) Page 3 line 7 from the bottom - Page 6 submitted on April 17, 2018 for 2014(wa)
P5200 Case of Claiming Damages in Japan, with English machine translation

23 Plaintiffs Preliminary Documents (22) submitted on July 20, 2018 for 2014{wa)25200 Case of Claiming Damages in
Japan, with English machine translation

24 Plaintiffs Preliminary Documents (23) submitted on August 9, 2018 for 2014{wa)25200 Case of Claiming Damages in
lapan, with English machine translation

25 Defendant Preliminary Documents {21) submitted on September 14, 2018 for 2014(wa)25200 Case of Claiming
Damages in Japan, with English machine translation

UASA, S., "Recent Developments of Spintronics Device Technologies Based on Magnetic Tunnel Junctions with
2% agnesium Oxide Tunnel Barrier”, IEEJ Transactions on Electronics, Information and Systems, Vol.133, No.3,
p.471-478, which is Attachment(1) of Evidence Kou 11 (Evidence submitted by the Plaintiffs 11) for 2014(wa)25200
ase of Claiming Damages in Japan, with English machine translation
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Plaintiffs Technical briefing Documents Page 26 - Page 30, which is Evidence Kou 38 (Evidence submitted by the

2 Plaintiffs 38) for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine translation
YUASA, S. et al., “Giant Room-Temperature Magnetoresistance in Single-Crystal Fe/MgO/Fe Magnetic Tunnel
28 Junctions”, Nature Materials, Vol. 3, (October 31, 2004), pp. 868-871, which is Evidence Kou 41 (Evidence submitted

by the Plaintiffs 41) for 2014(wa)25200 Case of Claiming Damages in Japan, already submitted as IDS on August 12,
P019

DONG, K.F. et, at., "Nanocomposite L10 FePI-SiNx and FePt-SiNx—C films with large coercivity and small grain size
29 bn a TiN intermediate layer”, Journal of Magnetism and Magnetic Matenals, 324, (2012), 2637-2644, which is
Fvidence Kou 45 {Evidence submitted by the Plaintiffs 45) for 2014{wa)25200 Case of Claiming Damages in Japan

Research report (7) Page 8- Page 12 line14, which is Evidence Kou 47 {Evidence submitted by the Plaintiffs 47) for

30 P014(wa)25200 Case of Claiming Damages in Japan, with English machine translation

Decision on Appeal (Correction 2016-390151) on January 17, 2017 for Japanese Patent No.4963744, which is
31 Fvidence Kou 48 (Evidence submitted by the Plaintiffs 48) for 2014{wa)25200 Case of Claiming Damages in Japan,
with English machine translation

Decision on Appeal (Correction 2017-390051) on August 17, 2017 for Japanese Patent No 5120680, which is
32 Fvidence Kou 57 {Evidence submitted by the Plaintiffs 57) for 2014{wa)25200 Case of Claiming Damages in Japan,
with English machine translation

HAYAKAWA J. et al., "Dependence of Giant Tunnel Magnetoresistance of Sputtered CoFeB/MgO/CoFeB Magnetic
unnel Junctions on MgO Barrier Thickness and Annealing Temperature™, Japanese Journal of Applied Physics, Vol.
4, No. 19, {(2005), pp. L587-L589, which is Evidence Kou 38 {Evidence submitted by the Plaintiffs 58) for 2014(wa)
5200 Case of Claiming Damages in Japan

33

Written Statement submitted on August 10, 2007 for Japanese Patent Application No.2006-511062, which is Evidence
34 Dtsu 3-2 (Evidence submitted by the Defendant 3-2) for 2014{wa)25200 Case of Claiming Damages in Japan, with
English machine translation

WVritten Statement submitted on August 10, 2007 for Japanese Patent Application No.2007-210197, which is Evidence
35 Dtsu 4 (Evidence submitted by the Defendant 4) for 2014(wa)25200 Case of Claiming Damages in Japan, with Englishj]
machine translation

Notice of Reasons for Refusal drafted on December 8, 2010 for Japanese Patent Application No.2008-238154, which
36 s Evidence Otsu 5-1 (Evidence submitted by the Defendant 5-1) for 2014(wa)25200 Case of Claiming Damages in
Japan, with English machine translation

Written Statement submitted on November 11, 2011 for Japanese Patent Application No_2011-226906, which is
37 Fvidence Otsu 6-1 (Evidence submitted by the Defendant 6-1) for 2014(wa)25200 Case of Claiming Damages in
Japan, with English machine translation
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lNritten Opinion submitted on March 23, 2012 for Japanese Patent Application No.2011-226907, which is Evidence
38 Dtsu 7-1 (Evidence submitted by the Defendant 7-1) for 2014{wa)25200 Case of Claiming Damages in Japan, with
English machine translation

Notice of Reasons for Refusal drafted on January 18, 2012 for Japanese Patent Application No.2011-226907, which is
39 Fvidence Otsu 7-2 {Evidence submitted by the Defendant 7-2) for 2014(wa)25200 Case of Claiming Damages in
Japan, with English machine translation, already submitted as IDS on August 12, 2019

Written Statement submitted on April 20, 2012 for Japanese Patent Application No.2012-067089, which is Evidence
40 Dtsu 8 (Evidence submitted by the Defendant 8) for 2014(wa)25200 Case of Claiming Damages in Japan, with English]
nachine translation

WWritten Opinion submitted on October 9, 2012 for Japanese Patent Application No.2011-226908, which is Evidence
41 Dtsu 9-2 (Evidence submitted by the Defendant 9-2) for 2014{wa)25200 Case of Claiming Damages in Japan, with
Fnglish machine translation

Mritten Statement submitted on November 11, 2011 for Japanese Patent Application No_2011-226908, which is
42 Fvidence Otsu 9-3 (Evidence submitted by the Defendant 9-3) for 2014(wa)25200 Case of Claiming Damages in
lapan, with English machine translation

Written Amendment submitted on March 10, 2008 for Japanese Patent Application No.2004-259280, which is
43 Fvidence Otsu 10-1 (Evidence submitted by the Defendant 10-1) for 2014(wa)25200 Case of Claiming Damages in
lapan, with English machine translation

Notice of Reasons for Refusal drafted on July 29, 2008 for Japanese Patent Application No.2004-259280, which is
44 Fvidence Otsu 10-2 (Evidence submitted by the Defendant 10-2) for 2014{wa}25200 Case of Claiming Damages in
lapan, with English machine translation

Written Amendment submitted on October 3, 2008 for Japanese Patent Application No.2004-259280, which is
45 Fvidence Otsu 10-3 (Evidence submitted by the Defendant 10-3) for 2014(wa)25200 Case of Claiming Damages in
Japan, with English machine translation

Written Opinion submitted on October 3, 2008 for Japanese Patent Application No.2004-259280, which is Evidence
46 Dtsu 104 (Evidence submitted by the Defendant 10-4) for 2014(wa)25200 Case of Claiming Damages in Japan, with
English machine translation

DJYAPRAWIRA, D.D. et al, “230% Room-Temperature Magnetoresistance in CoFeB/MgO/CoFeB Magnetic Tunnel
Junctions”, Appl. Phys. Lett., vol. 86, (2005), pp. 092502-1 — 092502-3, which is Evidence Otsu 12 (Evidence
Fubmitted by the Defendant 12) for 2014(wa)25200 Case of Claiming Damages in Japan, and which is also called as
'Djyaprawira article", already submitted as IDS on August 12, 2019

47

'Part | Chapter 1" of "Examination Guidelines for Patent and Utility Model in Japan” of July 2013, which is Evidence
48 Dtsu 13 (Evidence submitted by the Defendant 13) for 2014{wa)25200 Case of Claiming Damages in Japan, with
English translation
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I{UASA, S. et al, " Creating non-volatile electronics by spintronics technology”, Synthesiology, Vol.2, No.3, (2009),

49 b.211-222, which is Evidence Otsu 22 {Evidence submitted by the Defendant 22) for 20M14(wa)25200 Case of Claiming
Damages in Japan, with English translation
'IT Appliances with Zero Standby Power: Is the Dream Close to Reality?", AIST Stories, No.1, (2013), pp.4-9, which is
50 Fvidence Otsu 26 (Evidence submitted by the Defendant 26) for 2014(wa)25200 Case of Claiming Damages in Japan,
vith English translation

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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US-2006/003185 01-05-2006 PARKIN
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Customized PTQ/SB/08a+b (07-09)

Substitute for Form 1449/PTO Application #
Confirmation #
INFORMATION DISCLOSURE Filing Date |
STATEMENT BY APPLICANT | —rstinvertor, Shinil YUASA
Examiner
Sheet 2 of 3 Docket # |[IBTH 13318A |
U.S. PATENT DOCUMENTS
Initial Document No. Publ. Date Name Corresponds
(*) Number — Kind Code MM-DD-YYYY Patentee or Applicant to
US-2007/0128470 | 06/07/2007 Nagahama et al.
US-2004/0144995 | 07/29/2004 Nagahama et al.
US-2004/0245553 | 12/09/2004 Hosomi et al.
US-2006/0056115 | 03/16/2006 Djayaprawira et al.
US-2002/0159203 | 10/31/2002 Saito et al.
US-2005/0207071 | 09/22/2005 Sato et al.
US-2002/0191355 | 12/19/2002 Hiramoto et al.
US-2002/0149962 | 10/17/2002 Horiguchi
US-2007/0195592 | 08/23/2007 Yuasa
US-2009/0324814 | 12/31/2009 Parkin
US-2008/0062581 | 03/13/2008 Parkin
US-2007/0258170 | 11/08/2007 Yuasa
US-7,884,403 02/08/2011 Yuasa
US-6,544,801 04/08/2003 Slaughter et al.
US-5,514,484 05/07/1996 Nishimoto
US-6,379,978 04/30/2002 Goebel et al.
US-7,276,384 10/02/2007 Parkin et al.
US-5,759,265 06/02/1998 Nashimoto et al.
US-6,911,685 06/28/2005 Anthony et al.
US-6,767,655 07/27/2004 Hiramoto et al.
US-6,054,226 04/25/2000 Takeda et al.
US-2008/0055793 | 03/06/2008 Djayaprawira et al.
US-2002/0080641 | 06/27/2002 Asao et al.
US-2002/0064595 | 05/30/2002 Nomura et al.
US-2003/0128483 | 07/10/2003 Kamijo
US-2004/0082201 | 04/29/2004 Sharma et al.
US-2004/0136232 | 07/15/2004 Hosomi et al.
US-2004/0139914 | 07/22/2004 Yamazaki et al.
US-2004/0234818 | 11/25/2004 Tanahashi et al.
US-2004/0257719 | 12/23/2004 Ohba et al.
US-2005/0110004 | 05/26/2005 Parkin et al.
US-2006/0012926 | 01/19/2006 Parkin
US-2006/0125034 | 06/15/2006 Ohba et al.
US-2006/0261425 | 11/23/2006 Suemitsu et al.
US-2008/0124454 | 05/29/2008 Djayaprawira et al.
US-2008/0180862 | 07/31/2008 Djayaprawira et al.
US-2008/0182342 | 07/31/2008 Parkin
US-2008/0212243 | 09/04/2008 Zhao et al.
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US-2008/0253039 | 10/16/2008 Nagamine et al.
US-2009/0128167 | 05/21/2009 Hamada et al.
US-5,506,063 04/09/1996 Kamijo et al.
US-5,817,366 10/06/1998 Arai et al.
US-5,945,694 08/31/1999 Reyes et al.
US-6,181,537 01/30/2001 Gill
US-6,201,672 03/13/2001 Pinarbasi
US-6,252,750 06/26/2001 Gill
US-6,275,362 08/14/2001 Pinarbasi
US-6,828,260 12/07/2004 Sharma et al.
US-6,831,312 12/14/2004 Slaughter et al.
US-6,839,206 01/04/2005 Saito et al.
US-6,927,952 08/09/2005 Shimizu et al.
US-6,999,287 02/14/2006 Hayashi et al.
US-7,149,105 12/12/2006 Brown
US-7,220,498 05/22/2007 Nagahama et al.
US-7,252,852 08/07/2007 Parkin
US-7,262,064 08/28/2007 Ohba et al.
US-7,270,896 09/18/2007 Parkin
US-2006/0003185 | 01/05/2006 Parkin
US-7,408,749 08/05/2008 Gill
US-7,443,639 10/28/2008 Parkin
US-7,453,672 11/18/2008 Dieny et al.
US-7,570,463 08/04/2009 Parkin
US-7,598,555 10/06/2009 Papworth Parkin
US-6,828,260 12/07/2004 Sharma et al.
US-2006/0049441 | 03-09-2006 Janesky, et al.
US-5,800,635 09-01-1998 Collins, et al.
US-5,239,504 08-24-1993 Brady, et al.
US-2003/0203189 | 10-30-2003 FUTAMOTO et al. JP2001023140
US-2004/0001372 | 01-01-2004 HIGO et al. JP2004031694
US-6,819,586 11-16-2004 ANTHONY et al.
US-2005/0047027 | 03-03-2005 LIN, et al.
US-8,319,263 11-27-2012 YUASA, Shinji
US-9,123,463 09-01-2015 YUASA, Shinji
US-8,405,134 03-26-2013 YUASA, Shinji
US-9,608,198 03-28-2017 YUASA
FOREIGN PATENT DOCUMENTS
Initial Country-Number- Publ. Date Trans-
*) Kind Code if known MM-DD-YYYY Patentee or Applicant lation
JP 2002-204004 7/19/2002 Abst
JP 2003-318465 11/7/2003 Abst
JP 2002-289943 10/4/2002
JP 2003-304010 10/24/2003 | Sony Corp Abst
WO 2002/099905 5/24/2002 Nat. Inst. Of Adv. Ind. & Technol., et al. Abst
EP 1 391 942 5/24/2002 Nat. Inst. Of Adv. Ind. & Technol., et al. Yes
WO 2003/085750 10/16/2003 | Sony Corp Abst
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EP 1494 295 1/5/2005 Sony Corp Yes
JP 2006-080116 3/23/2006 Abst
EP 1633 007 3/8/2006 Anelva Corporation Yes
EP 1 633 007 3/8/2006 Anelva Corporation Yes
EP 1 085 586 3/21/2001 Kabushiki Kaisha Toshiba Yes
JP 2000-030236 1/28/2000 Hitachi Ltd. Yes
JP 2001-101645 4/13/2001 Akita Prefecture Yes
JP 2004-022599 1/22/2004 Sony Corp Yes
JP 2002-270921 9/20/2002 Toshiba Corp Abst
JP 2002-319722 10/31/2002 | Matsushita Electric Ind Co Ltd Abst
WO 2004/025744 3/25/2004 Fujitsu Limited Abst
JP 2003-283001 10/3/2003 Toshiba Corp Yes
JP 2002-246567 8/30/2002 Toshiba Corp Abst
WO 2005/088745 9/22/2005 JP Science & Technology Agency, et al. | Abst
JP 11-097766 4/9/1999 Res Inst Electric Magnetic Alloys Abst,
22,23
JP 2008-004956 01/10/2008 | JP Science & Technology Agency, et al. Abst
JP 2002-270790 09/20/2002 | Toshiba Corp. Abst
JP 2003-304012 10/24/2003 | Matsushita Electric Ind Co. Ltd. Partial
JP H05-144729 06/11/1993 | Hitachi Ltd. Partial
EP 0 145 403 06/19/1985 | Energy Conversion Devices, Inc. Yes
EP 1 061 592 12/20/2000 | Odagawa et al. Yes
EP 1793 434 06/06/2007 | Japan Science and Technology Agency Yes
JP 2002-359413 12/13/2002 | Nat. Inst. Of Adv. Ind. & Technol,, et al. Abstr
JP 2003-86863 03/20/2003 | Nat. Inst. Of Adv. Ind. & Technal, et al. Abst
JP 2004-063592 02/26/2004 | Sony Corp. Abst
JP 2004-128015 04/22/2004 | Sony Corp.
JP 2004-153258 05/27/2004 | Hewlett Packard Development Co. Abst
KR 2002-0042448 06/05/2002 | Anelva Corp. Abst
KR 2003-0097904 12/31/2003 | Nagahama et al. Partial
WO 01/056090 08/02/2001 | Takahashi Abst
JP2004022599 01-22-2004 | MIZUGUCHI TETSUA et al. Yes
NON PATENT LITERATURE DOCUMENTS

Exam. | Include NAME of the author (in CAPS), Title of Article/ltem, Date, Page(s), Volume- Trans-

Initial” | |ssue No., Publisher, City and/or Country where published lation
International Search Report of PCT/JP2005/004720 mailed June 21, 2005 Yes
WOLF, S.A. et al., “Spintronics: A Spin-Based Electronics Vision for the Yes
Future”, Science, Vol. 294, November 16, 2001, pp. 1488-1495.
WULFHEKEL, W. et al., “Single-Crystal Magnetotunnel Junctions”, Applied Yes
Physics Letters, Vol. 78, No. 4, January 22, 2001, pp. 509-511
JULLIERE, M., “Tunneling Between Ferromagnetic Films”, Physics Letters, Yes
Vol. 54A, No. 3, September 8, 1975, pp.225-226.
SOULEN, R.J.., Jr. et al., “Measuring the Spin Polarization of a Metal with a Yes
Superconducting Point Contact’, Science, Vol. 282, October 2, 1998, pp. 85-
88.
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SAITQO, Y. et al., “Correlation between Barrier Width, Barrier Height, and DC
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subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number 51650

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 118(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 17560922 2021-12-23

4
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PTO/AIA/M4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

L Attorney Docket Number | IBTH 13318A
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)
Prior Application Status | Patented v Remove
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 7560922 )Continuation of - ‘16862598 P020-04-30 ‘1 1233193 |2022-01-25
Prior Application Status | Patented v Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 6862598 )Continuation of - ‘16443875 P019—06—18 ‘10680167 |2020-06-09
Prior Application Status | Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 6443875 )Continuation of -] h15428842 P017-02-09 ‘10367138 |2019-07-30
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Confinuity Type Number (vyyy-Mmppy |  PatentNumber | yyyy My DD)
‘1 5428842 )Continuation of - ‘14837558 P015—08—27 ’9608198 |2017—03—28
Prior Application Status | Patented -
Application _y Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | yvvy_mm-DD)
‘14837558 ’Continuation of - ‘13767290 P013-02-14 ’9123463 |2015-09-01
Prior Application Status | Patented -
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 3767290 ’Continuation of - ‘13400340 P012-02-20 )8405134 |2013-03-26
Prior Application Status | Patented -
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 3400340 )Continuation of - ‘12923643 P010-09-30 )8319263 |2012-1 127
Prior Application Status | Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 2923643 )Continuation of . ‘10591947 Pooa-og-oa ’7884403 |201 1-02-08
Prior Application Status | Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
10591947 h 371 of intemational ~§ PCT/JP2005/004720 2005-03-10
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:
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PTO/AIA/4 (02-18}

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

L Attorney Docket Number | IBTH 13318A
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code'I (if applicable)
poos-071186 pp po04-03-12
Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Code'I (if applicable)
poo4-313350 PP poo4-10-28
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/4 (02-18}

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | IBTH 13318A

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant chcose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
(JPO), the Korean Intellectual Property Cffice (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2} any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/4 (02-18}

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | IBTH 13318A

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

Applicant Information:

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

Applicant [1

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

identified in this section.

® Assignee Legal Representative under 35U.S.C. 117 Joint Inventor

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

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

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | |45 kaisha IP Bridge 1

Mailing Address Information For Applicant:

Address 1 h/o Sakura Sogo Jimusho, 1-11, Kanda Jimbocho

Address 2

City [Chiyoda-ku, Tokyo State/Province

Countrﬂ ‘ P Postal Code 101-0051
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/4 (02-18}

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | IBTH 13318A

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

Assignee |1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Godo Kaisha IP Bridge 1
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 /o Sakura Sogo Jimusho, 1-11, Kanda Jimbocho
Address 2
City Chiyoda-ku, Tokyo I State/Province
Countryi P I Postal Code 101-0051
Phone Number | Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by yom

selecting the Add button.

Signature:

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

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

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

Signature [/Brian S. Myers/ Date (YYYY-MM-DD)| 2023-07-07
First Name Prian Last Name | rvlyers Registration Number 6947
Additional Signature may be generated within this form by selecting the Add button. Add
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Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number
Application Data Sheet 37 CFR 1.76

IBTH 13318A

Application Number

Title of Invention | METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35U.5.C. 2(b)(2); (2) furishing 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.5.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord 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 Arecord 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. Arecord in this system of records may be disclosed, as a routine use, to a contracter of the Agency having need for the informaticn in order to perform
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a{m).

5. Arecord 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 CooperationTreaty.

6.  Arecord inthis system of records may be disclosed, as a routine use, to another federal agency for purposes of Naticnal Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.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.5.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 toc make determinations about
individuals.

8.  Arecord 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 U5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord 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 viclation or potential violation of law or regulation.
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Application Number: TBD
Attorney Docket: IBTH 13318A
AUTHORIZATION TO CHARGE DEPOSIT ACCOUNT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re: Application of: Shinji YUASA Examiner: TBD

Serial No.: TBD Art Unit: TBD

Filing Date: July 7, 2023 Confirmation No.: TBD
Title: METHOD OF MANUFACTURING A Attorney Docket No.: IBTH 13318A
MAGNETORESISTIVE RANDOM ACCESS

MEMORY (MRAM)

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

AUTHORIZATION PURSUANT TO 37 CFR §1.136 (a) (3)
AND AUTHORIZATION TO CHARGE DEPOSIT ACCOUNT

Sir:

The Commissioner is hereby requested and authorized to treat any concurrent or
future reply in this application requiring a petition for extension of time for its timely
submission, as incorporating a petition for extension of time for the appropriate length of
time.

Please also charge any additional fees which may now or in the future be
required in this application, including extension of time fees, but excluding the issue fee
unless explicitly requested to do so, and credit any overpayment, to Deposit Account
No. 50-3894.

Respectfully submitted,

MYERS WOLIN, LLC
[Brian S. Myers/
Brian S. Myers
Reg. No. 46,947

CUSTOMER NUMBER 61650
PHONE: (973) 828-1284
FAX: (866) 864-3947
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Doz Coda: OATH « Document Dseription: Dath & dutisration frey . ___ Cusiomined FTOVAADS (00-3)
DECLARATION FOR UTILITY OR D:\;d(et No. | NAGI0005
DESIGN PATENT APPLICATION 17 Inventor | YUASA
(37 CFR 1.63) — and POWER COMPLETE IF KNOWN
[NOTE; Esrllsst of US or PCT epplication flling | Appl, No. | 13/767,290
data must be on oraftar Septembar 18, 2012} Filing Date | Februery 14, 2013
7 Decloration Submitted with Initial Filing Art Unit | 2697
| I Declaration Submitted after Initial Flling Examiner | Chambliss, Alonzo
;ll'\l‘“\f}é%%zrq Magnetic Tunne! Junction Device

As the betow named Inventor(s), | hereby declare that:
| This declaration is directed to:
- [ The stiachad applicstion,
US Application No. 13/767,250
flled on February 14, 2013
The above-identified agplication was made or authorized to be made by me.
1 believe that | arm the original invantor or an original joint inventor of a claimed invention in the application,

! hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C.
- 1001 by fine or Imprisonment of not more than {3) years, or both,

Further, | have raviewad and understand the contents of the abave-tdentifled apptication; and | acknowledge
the duty to disclese information which is material to patentability as defined in 37 CFR 1.56.

LEGAL NAME OF SOLE OR FIRST INVENTOR

agm M&teﬂ;(mi y}ix Shinji | of Eu;';lmmhéﬁ YUASA

annn <o Rauonal TRSTHRE of Advanced Ingustial Seience gg
Tsukuba Centralz 1-1, Umezong 1-chome. Tsukubza-shi, iharaks 5-8568, JAPAN

i Qifrent from maios; sodressy | S8me as ebove”

g‘g}‘éﬁ”ﬁgg Invamer's Signaturs %Z;‘i"i}: %m Date 2 5 : MQ)’ 201 S
BRal il 7 =

¢

© [ Additions! inveniors named on supplymertal shegt provided horewith
Stites & Harbison PLLC « 1199 North Fairfax Strest « Suita §00 » Alsxangda Virginta 20314 US « {703) 7384800 - Past A4

2355L.7:00005:323562;1; ALEXANDRIA
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorization/Internet Communications Authorization Withdrawal

PTO/SB/439 (11-15)

(" AUTHORIZATION FOR INTERNET | Avplication No.

COMMUNICATIONS IN A PATENT | Filing Date July 7, 2023

APPLICATION OR REQUEST TO | First Named Inventor _ | Shinji YUASA

WITHDRAW AUTHORIZATION FOR | Artuntt

INTERNET COMMUNICATIONS Examiner Name

Practitioner Docket No. |IBTH 13318A

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

I. To authorize permission for Internet Communications.

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

Il. To withdraw authorization for Internet Communications.

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

| am the

EI applicant.

Ii, attorney or agent of record. Registration number

46947

l:' attorney or agent acting under 37 CFR 1.34. Registration number

/Brian S. Myers/ July 7, 2023
Signature Date
Brian S. Myers 973-828-1325
Typed or printed name Telephone Number

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

|:| * Total of forms are submitted.
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Privacy Act Statement

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or
local law enforcement agency, if the USPTO becomes aware of a violation or potential violation
of law or regulation.
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Attorney Docket: IBTH 13318A
Preliminary Amendment Filed

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Inventor: Shinji YUASA Examiner: TBD
Serial No.: TBD | Art Unit: TBD
Filing Date: Filed Concurrently Herewith Confirmation No.: TBD

For: METHOD OF MANUFACTURING A | Attorney Docket No.: IBTH 13318A
MAGNETORESISTIVE RANDOM |
ACCESS MEMORY (MRAM)

July 7, 2023

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

Preliminary Amendment

Sir/Madam:
Prior to determining claim fees and examination on the merits, please amend the

above identified application as outlined herein.

Amendments to the Specification begin on page 2 of this paper;
Amendments to the Claim begin on page 6 of this paper; and

Remarks begin on page 9 of this paper.
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Amendments to the Specification

Please replace the paragraph [0002] as follows:

o

0002] The present application is 3 gontnualtin o U S Aop
[ P pp

Wecambar 28 8031 {now_pandinglwhich iz a continuation of U.S. Application No.
16/862,598, filed April 30, 2020 {niow U8, Fatent No 11,233,183, which is a continuation
of U.S. Application No. 16/443,875, filed June 18, 2019 (now U.S. Patent No. 10,680,167),
which is a continuation of U.S. Application No. 15/428,842, filed February 09, 2017 (now
U.S. Patent No. 10,367,138), which is a continuation of U.S. Application No. 14/837,558,
filed August 27, 2015 (now U.S. Patent No. 9,608,198), which is a continuation of U.S.
Application No. 13/767,290, filed February 14, 2013 (now U.S. Patent No. 9,123,463),
which is a continuation of U.S. Application No. 13/400,340, filed February 20, 2012 (now
U.S. Patent No. 8,405,134), which is a continuation of U.S. Application 12/923,643, filed
September 30, 2010 (now U.S. Patent No. 8,319,263), which is a continuation of U.S.
Application No. 10/591,947, filed September 08, 2006 (now U.S. Patent No. 7,884,403),
which is a National Stage Application of PCT/JP2005/004720, filed March 10, 2005, which
claims priority from Japanese Application Nos. 2004-071186 and 2004-313350, filed
March 12, 2004 and October 28, 2004, respectively, the content of each is hereby

incorporated by reference into this application.

Please replace the paragraph [0013] as follows:

[0013] Although there are prospects for achieving MRAMs with capacities on the order of
64Mbits based on the current technologies, the characteristics of the MTJ device, which
is the heart of MRAM, needs to be improved if higher levels of integration are to be
achieved. In particular, in order to increase the output voltage of the MTJ device, the
magnetoresistance must be increased and the bias voltage characteristics must be

improved. Fig. 10 illustrates how the magnetoresistance in a ; Savantionat MTJ

device using an amorphous Al-O as the tunnel barrier changes as a function of the bias

voltage (L1). As shown, in the rsi senvantiasat MTJ device, the magnetoresistance is
small and, notably, it tends to drastically decrease upon application of bias voltage. With

such characteristics, the output voltage when operation margins are taken into
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consideration is too small for the device to be employed for an actual memory device.
Specifically, the magnetoresistance of the current MTJ device is small at approximately
70%, and the output voltage is also small at no more than 200 mV, which is substantially
half the output voltage of a DRAM. This has resulted in the problem that as the level of

integration increases, signals are increasingly lost in noise and cannot be read.

Please replace the paragraph [0030] as follows:

st MTJ device

using an amorphous Al-O as the tunnel barrier changes depending on the bias voltage.

[0030] Fig. 10 shows how the magnetoresistance of a s

Please replace the paragraph [0043] as follows:

[0043] The inventors tried an approach to deposit a MTJ device in which the tunnel barrier
comprises a single-crystal (001) of magnesium oxide (MgO) or a polycrystalline MgO in
which the (001) crystal plane is preferentially oriented. It is the inventors' theory that,

because magnesium oxide is a crystal (where the atoms are arranged in an orderly

fashion), as opposed to the aat amorphous Al-O barrier, the electrons

are not scattered and the coherent states of electrons are concerved during the tunneling
process. Fig. 1(B) shows the MTJ device structure according to an embodiment of the
invention. Fig. 1(A) shows the energy band structure of the ferromagnetic Fe(001), that
is, the E-EFr relationship with respect to the [001] direction of the momentum space. As
shown in Fig. 1(B), the MTJ device structure of the present embodiment comprises a first
Fe (001) layer 1, a second Fe (001) layer 5, and a single-crystalline MgOx (001) layer 3
or a poly-crystalline MgOx (0 < x < 1) layer 3 sandwiched therebetween, the polycrystalline
layer having the (001) crystal plane preferentially oriented therein. According to the
aforementioned Jullire' s model, assuming that the momentum of the conduction
electrons is preserved in the tunneling process, the tunneling current that passes through
MgO would be dominated by those electrons with wave vector kz in the direction
perpendicular to the tunnel barrier (normal to the junction interfaces). In accordance with
the energy band diagram shown in Fig. 1(A) of Fe in the [001] (I'-H) direction, the density
of state (DOS) at the Fermi energy Er does not exhibit a very high spin polarization due

to the fact that the sub-bands of the majority-spin and the minority-spin have states at the
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Fermi energy Er. However, in case the coherent states of electrons are conserved in the
tunneling process, only those conduction electrons that have totally symmetrical wave
functions with respect to the axis perpendicular to the barrier would be coupled with the
states in the barrier region and come to have a finite tunneling probability. The A1 band
in the Fe(001) electrode has such totally symmetric wave functions. As shown in Fig. 1(A),
the majority spin A1 band (solid line) has states at the Fermi energy Er, whereas the
minority spin A1 band (broken line) does not have state at the Fermi energy Er. Because
of such half-metallic characteristics of the Fe A1 band, there is the possibility that a very
high MR ratio can be obtained in a coherent spin polarized tunneling. Since in an epitaxial
(single-crystal, or (001) oriented polycrystal) MTJ device the scattering of electrons is
suppressed during the tunneling process, an epitaxial MTJ device is thought to be ideal

for realizing the aforementioned coherent tunneling.

Please replace the paragraph [0054] as follows:

[0054] Fig. 7(a) shows the bias voltage dependency of the MR ratio at room temperature.
It will be seen that the bias voltage dependency of the MR ratio is fairly small. Although
the characteristics are asymmetric, the voltage Vhar at which the MR ratio is reduced in
half of the zero-bias value is 1250 mV, which is a very high value. In this connection, it is
noted that the voltage Vharr at which the MR ratio is reduced in half of the zero-bias value
waritiasat MTJ s with Al-O tunnel barrier is 300 to 600 mV. Fig. 7(b) shows

inthe rg
the output voltage Vout of the MTJ device (=bias voltage x (Rap - Rp)/Rap). The maximum
value of the output voltage Vout is 380 mV with a positive bias. This value is about twice
as large as that (a little less than 200 mV) in the case of the AI-O barrier. These high
values in terms of both MR ratio and output voltage suggest the effectiveness of the

technique according to the present embodiment.

Please replace the paragraph [0062] as follows:
[0062] In accordance with the invention, a larger magnetoresistance than in the

anvsntissst MTJ device can be obtained, and the output voltage of the MTJ

device can be increased. At the same time, the resistance value of the MTJ device can

be reduced so that it is optimized for MRAM. The invention thus enables the level of
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integration of MRAM using the MTJ device to be readily increased. In accordance with

the invention, the output voltage value of the MRAM roughly doubles over ;

making the MTJ device of the invention suitable for very large scale integrated MRAMs
of gigabit class.
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Amendments to the Claims

This listing of claims will replace all prior versions of claims:

1-2. (Canceled)

3. (New) A magnetoresistive device comprising a magnetic tunnel junction structure
comprising:

a first ferromagnetic material layer,;

a second ferromagnetic material layer; and

a tunnel barrier layer between the first ferromagnetic material layer and the
second ferromagnetic material layer,

wherein said tunnel barrier layer comprises crystalline MgOx (001) with oxygen

vacancy defects and (0<x<1).

4. (New) The magnetoresistive device of claim 3, wherein 0.9<x<1.

5. (New) The magnetoresistive device of claim 4, wherein 0.98<x<1.

6. (New) The magnetoresistive device of claim 5, wherein 0.99<x<1.

7. (New) The magnetoresistive device of claim 3, wherein a barrier height of the tunnel

barrier layer is in a range of 0.1 eV to 0.85 eV.

8. (New) The magnetoresistive device of claim 7, wherein the barrier height of the

tunnel barrier layer is in a range of 0.2 eV to 0.5 eV.

9. (New) The magnetoresistive device of claim 3, wherein the first ferromagnetic

material layer and/or the second ferromagnetic material layer comprises Boron.
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10. (New) The magnetoresistive device of claim 3, wherein the first ferromagnetic
material layer and/or the second ferromagnetic material layer is partially or entirely

crystallized.

11. (New) A magnetoresistive device comprising a magnetic tunnel junction structure
comprising:

a first ferromagnetic material layer;

a second ferromagnetic material layer; and

a tunnel barrier layer between the first ferromagnetic material layer and the
second ferromagnetic material layer,

wherein said tunnel barrier layer comprises magnesium oxide and has a barrier
height in a range of 0.1 eV to 0.85 eV.

12. (New) The magnetoresistive device of claim 11, wherein the tunnel barrier layer

comprises partially or fully crystalline magnesium oxide.

13. (New) The magnetoresistive device of claim 12, wherein the first ferromagnetic
material layer and/or the second ferromagnetic material layer is partially or entirely
crystallized.

14. (New) The magnetoresistive device of claim 13, wherein the barrier height is in a
range of 0.2 eV to 0.5 eV.

15. (New) The magnetoresistive device of claim 13, wherein the first ferromagnetic
material layer and/or the second ferromagnetic material layer exhibits a body-centered
cubic (BCC) structure.

16. (New) The magnetoresistive device of claim 13, wherein the first ferromagnetic
material layer and/or the second ferromagnetic material layer comprises Cobalt and

Iron.
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17. (New) A magnetoresistive device comprising:

a first ferromagnetic material layer;

a tunnel barrier layer disposed on the first ferromagnetic material layer, wherein
said tunnel barrier layer comprises magnesium oxide and has a barrier height in a range
of 0.2 eVto 0.5eV; and

a second ferromagnetic material layer disposed on the tunnel barrier layer.

18. (New) The magnetoresistive device of claim 17, wherein the tunnel barrier layer

comprises partially or fully crystalline magnesium oxide.

19. (New) The magnetoresistive device of claim 18, wherein the first ferromagnetic
material layer and/or the second ferromagnetic material layer is partially or entirely

crystallized.

20. (New) The magnetoresistive device of claim 19, wherein the first ferromagnetic
material layer and/or the second ferromagnetic material layer exhibits a body-centered
cubic (BCC) structure.

21. (New) The magnetoresistive device of claim 19, wherein the first ferromagnetic
material layer and/or the second ferromagnetic material layer comprises Cobalt and

Iron.

22. (New) The magnetoresistive device of claim 17, wherein the tunnel barrier layer has

a thickness less than 10 nm.
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Remarks
In the Specification, the above-identified paragraphs are amended for clarification.

Claims 3-22 are pending. Claims 3-22 are newly added; and claims 1-2 are
canceled without prejudice. No new matter has been added. Claims 3, 11 and 17 are

independent.

Any fee due with this paper, not already paid through an EFS-Web filing, may be
charged to Deposit Account No. 50-3894. Any overpayment may be credited to Deposit
Account No. 50-3894.

Respectfully submitted,
MYERS WOLIN, LLC

{AKihiro Matsuya/
Akihiro Matsuya
Reg. No. 76,573

[Brian S. Myers/
Brian S. Myers
Reg. No. 46,947

CUSTOMER NUMBER 61650
PHONE: (973) 828-1284
FAX: (866) 864-3947
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METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS

MEMORY (MRAM)

[0001]CROSS-REFERENCE TO RELATED APPLICATIONS

[0002]The present application is a continuation of U.S. Application No. 16/862,598,
filed April 30, 2020, which is a continuation of U.S. Application No. 16/443,875, filed
June 18, 2019 (now U.S. Patent No. 10,680,167), which is a continuation of U.S.
Application No. 15/428,842, filed February 09, 2017 (now U.S. Patent No. 10,367,138),
which is a continuation of U.S. Application No. 14/837,558, filed August 27, 2015 (now
U.S. Patent No. 9,608,198), which is a continuation of U.S. Application No. 13/767,290,
filed February 14, 2013 (now U.S. Patent No. 9,123,463), which is a continuation of
U.S. Application No. 13/400,340, filed February 20, 2012 (now U.S. Patent No.
8,405,134), which is a continuation of U.S. Application 12/923,643, filed September
30, 2010 (now U.S. Patent No. 8,319,263), which is a continuation of U.S. Application
No. 10/591,947, filed September 08, 2006 (now U.S. Patent No. 7,884,403), which is a
National Stage Application of PCT/JP2005/004720, filed March 10, 2005, which claims
priority from Japanese Application Nos. 2004-071186 and 2004-313350, filed March
12, 2004 and October 28, 2004, respectively, the content of each is hereby incorporated

by reference into this application.

[0003]BACKGROUND OF THE INVENTION

[0004]Field of the Invention
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[0005]The present invention relates to a magnetic tunnel junction device and a method
of manufacturing the same, particularly to a magnetic tunnel junction device with a

high magnetoresistance and a method of manufacturing the same.

[0006]Description of Related Art

[0007]Magnetoresistive random access memories (MRAMSs) refer to a large-scale
integrated memory circuit that is expected to replace the currently widely used DRAM
memories. Research and development of MRAM devices, which are fast and non-
volatile memory devices, are being extensively carried out, and sample products of a

4Mbit MRAM have actually been delivered.

[0008]Figs. 8(A) and 8(B) show the structure and operation principle of a magnetic
tunnel junction device (to be hereafter referred to as a “MTJ device”), which is the
most important part of the MRAM. As shown in Fig. 8(A), a MTJ device comprises a
tunnelling junction structure in which a tunnel barrier (to be hereafter also referred to
as a “barrier layer”) made of an oxide is sandwiched between a first and a second
electrode made of a ferromagnetic metal. The tunnel barrier layer comprises an
amorphous Al-O layer (see Non-Patent Document 1). As shown in Fig. 8(A), in the
case of parallel magnetization alignment where the directions of magnetizations of the
first and second ferromagnetic electrodes are aligned parallel, the electric resistance
of the device with respect to the direction normal to the interfaces of the tunneling
junction structure decreases. On the other hand, in the case of antiparallel
magnetization alignment where the directions of magnetizations of the first and
second ferromagnetic electrodes are aligned antiparallel as shown in Fig. 8(B), the

electric resistance with respect to the direction normal to the interfaces of the

2
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tunneling junction structure increases. The resistance value does not change in a
general state, so that information “1” or “0” can be stored depending on whether the
resistance value is high or not. Since the parallel and antiparallel magnetization
alignments can be stored in a non-volatile fashion, the device can be used as a non-

volatile memory device.

[0009]Figs. 9(A)-(C) show an example of the basic structure of the MRAM. Fig. 9(A)
shows a perspective view of the MRAM, and Fig. 9(B) schematically shows a circuit
block diagram. Fig. 9(C) is a cross-section of an example of the structure of the
MRAM. Referring to Fig. 9(A), in an MRAM, a word line WL and a bit line BL are
disposed in an intersecting manner, with an MRAM cell disposed at each intersection.
As shown in Fig. 9(B), the MRAM cell disposed at the intersection of a word line and
a bit line comprises a MTJ device and a MOSFET directly connected to the MTJ
device. Stored information can be read by reading the resistance value of the MTJ
device that functions as a load resistance, using the MOSFET. The stored information
can be rewritten by applying a magnetic field to the MTJ device, for example. As
shown in Fig. 9(C), an MRAM memory cell comprises a MOSFET 100 including a
source region 105 and a drain region 103 both formed inside a p-type Si substrate 101,
and a gate electrode 111 formed on a channel region that is defined between the
source and drain regions. The MRAM also comprises a MTJ device 117. The source
region 105 is grounded, and the drain is connected to a bit line BL via the MTJ
device. A word line WL is connected to the gate electrode 111 in a region that is not

shown.
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[0010]Thus, a single non-volatile MRAM memory cell can be formed by a single
MOSFET 100 and a single MTJ device 117. The MRAMs are therefore suitable where

high levels of integration are required.

[0011]Non-Patent Document 1: D. Wang, et al.: Science 294 (2001) 1488.

[0012]SUMMARY OF THE INVENTION

[0013] Although there are prospects for achieving MRAMs with capacities on the
order of 64Mbits based on the current technologies, the characteristics of the MTJ
device, which is the heart of MRAM, needs to be improved if higher levels of
integration are to be achieved. In particular, in order to increase the output voltage of
the MTJ device, the magnetoresistance must be increased and the bias voltage
characteristics must be improved. Fig. 10 illustrates how the magnetoresistance in a
conventional MTJ device using an amorphous Al-O as the tunnel barrier changes as a
function of the bias voltage (L1). As shown, in the conventional MTJ device, the
magnetoresistance is small and, notably, it tends to drastically decrease upon
application of bias voltage. With such characteristics, the output voltage when
operation margins are taken into consideration is too small for the device to be
employed for an actual memory device. Specifically, the magnetoresistance of the
current MTJ device is small at approximately 70%, and the output voltage is also
small at no more than 200 mV, which is substantially half the output voltage of a
DRAM. This has resulted in the problem that as the level of integration increases,

signals are increasingly lost in noise and cannot be read.
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[0014]]t is an object of the invention to increase the output voltage of a MTJ device.
It is another object of the invention to provide a memory device with a high

magnetoresistance for stable operation.

[0015]In one aspect, the invention provides a magnetoresistive device comprising a
magnetic tunnel junction structure comprising: a tunnel barrier layer; a first
ferromagnetic material layer of the BCC structure formed on a first side of the tunnel
barrier layer; and a second ferromagnetic material layer of the BCC structure formed
on a second side of the tunnel barrier layer, wherein the tunnel barrier layer is formed
by a single-crystal MgOx (001) layer or a poly-crystalline MgOx (0 < x < 1) layer in

which the (001) crystal plane is preferentially oriented.

[0016] The invention further provides a magnetoresistive device comprising a
magnetic tunnel junction structure comprising: a tunnel barrier layer comprising
MgO(001); a first ferromagnetic material layer comprising Fe(001) formed on a first
side of the tunnel barrier layer; and a second ferromagnetic material layer comprising
Fe(001) formed on a second side of the tunnel barrier layer, wherein the MgO layer is
formed by a single-crystalline MgOx (001) layer or a poly-crystalline MgOx (0 < x <
1) layer in which the (001) crystal plane is preferentially oriented. In a preferred
embodiment, the band discontinuity value (the height of the tunnel barrier) between
the bottom of the conduction band of the MgO(001) layer and the Fermi energy of the
Fe(001) layer is smaller than an ideal value of a perfect single-crystal without defect.
These features increase the magnetoresistance and thereby allow the output voltage of
the MTJ device to be increased. By using any of the aforementioned MTJ devices as a

load for a single transistor, a non-volatile memory can be formed.
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[0017]In another aspect, the invention provides a method of manufacturing a
magnetoresistive device comprising: preparing a substrate; depositing a first Fe(001)
layer on the substrate; depositing a tunnel barrier layer on the first Fe(001) layer by
electron beam evaporation under high vacuum, the tunnel barrier layer comprising a
single-crystalline MgOx (001) or a poly-crystalline MgOx (0 < x < 1) in which the
(001) crystal plane is preferentially oriented; and forming a second Fe(001) layer on

the tunnel barrier layer.

[0018] The invention furthermore provides a method of manufacturing a MTJ device
comprising a first step of preparing a substrate comprising a single-crystalline
MgOx(001) or a poly-crystalline MgOx (0 < x < 1) in which the (001) crystal plane is
preferentially oriented, a second step of depositing a first Fe(001) layer on the
substrate and performing an annealing process to make the surface flat, a third step of
depositing a tunnel barrier layer on the first Fe(001) layer by electron beam
evaporation, the tunnel barrier layer comprising a single-crystalline MgOx(001) or a
poly-crystalline MgOx (0 < x < 1) in which the (001) crystal plane is preferentially
oriented, and a fourth step of forming a second Fe(001) layer on the tunnel barrier
layer. The method may further comprise the step of growing a seed layer between the
first and the second steps, the seed layer comprising a single-crystalline MgOx(001) or
a poly-crystalline MgOx (0 < x < 1) in which the (001) crystal plane is preferentially
oriented. The MgO layer may be deposited using a target with the value of x in MgOx

adjusted. The value of x in MgOx may be adjusted in the step of forming the MgO.

[0019]In yet another aspect, the invention provides a magnetoresistive device
comprising a magnetic tunnel junction structure comprising a tunnel barrier layer

comprising MgO(001), a first ferromagnetic material layer comprising an amorphous
6
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magnetic alloy formed on a first sideof the tunnel barrier layer, and a second
ferromagnetic material layer comprising an amorphous magnetic alloy formed on a
second side of the tunnel barrier layer, wherein the discontinuous value (the height of
the tunnel barrier) between the bottom of the conduction band of the MgO(001) layer
and the Fermi energy of the first or the second ferromagnetic material layer
comprising the amorphous magnetic alloy is lower than an ideal value of a perfect

single-crystal with no defect.

[0020] BRIEF DESCRIPTION OF THE DRAWINGS

[0021]Fig. 1(B) shows the structure of a MTJ device according to a first embodiment
of the invention, and Fig. 1(A) shows the energy band structure of a ferromagnetic
metal Fe(001), illustrating the E-Er relationship with respect to the [001] direction of

the momentum space.

[0022]Fig. 2(A) to Fig. 2(D) schematically show the process of manufacturing a MTJ
device with a Fe(001)/MgO(001)/Fe(001) structure (to be hereafter referred to as a
“Fe(001)/MgO(001)/Fe(001) MTJ device™) according to an embodiment of the

invention.

[0023]Fig. 3(A) shows a RHEED image of a Fe(001) lower electrode (a first

electrode), and Fig. 3(B) shows a RHEED image of a MgO(001) barrier layer.

[0024]Fig. 4 shows the results of observing the quadrupole mass spectra in the

deposition chamber during the MgO evaporation.

[0025]Fig. 5 shows the film deposition rate dependency of the oxygen partial pressure

during the MgO evaporation.
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[0026]Fig. 6 shows typical magnetoresistance curves of the

Fe(001)/MgO(001)/Fe(001) MTIJ device.

[0027]Fig. 7(A) shows the bias voltage dependency of the MR ratio at room
temperature, and Fig. 7(B) shows the output voltage Vou of the MTJ device (=bias

voltage X (Rap-Rp)/Rap).

[0028]Figs. 8(A) and 8(B) show the structure of the MTJ device and its operating

principle.

[0029]Figs. 9(A)-(C) show an example of the basic structure of an MRAM, Fig. 9(A)
showing a perspective view of the MRAM, Fig. 9(B) showing a schematic circuit

diagram, and Fig. 9(C) showing a cross-sectional view of an example of its structure.

[0030]Fig. 10 shows how the magnetoresistance of a conventional MTJ device using

an amorphous Al-O as the tunnel barrier changes depending on the bias voltage.

[0031]Fig. 11 shows the structure of a MTJ device according to a variation of the

invention, corresponding to Fig. 1(B).

[0032]DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0033]1n the context of the present specification, because MgO has a cubic crystal
structure (NaCl structure), the (001) plane, the (100) plane, and the (010) plane are all
equivalent. The direction perpendicular to the film surface is herein considered to be
the z-axis so that the film plane can be uniformly described as (001). Also in the
context of the present specification, BCC structure, which the crystalline structure of

ferromagnetic electrode layer, means body-centered cubic lattice structure. More
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specifically, BCC structure includes the BCC structure with no chemical ordering so-
called A2-type structure, the BCC structure with chemical ordering such as B2-type
structre and L2;-type structure, and also the aforementioned structures with slight

lattice distortion.

[0034]The term “ideal value” with regard to a perfect single-crystal without defect
herein refers to a value that has been estimated from ultraviolet photoemission
spectroscopy experiments (see W. Wulfhekel, et al.: Appl. Phys. Lett. 78 (2001)
509.). The term “ideal value” is used herein because the aforementioned state can be
considered to be an upper limit value of the potential barrier height of the tunnel
barrier of an ideal single-crystal MgO with hardly any oxygen vacancy defect or

lattice defect.

[0035]Before describing the preferred embodiments of the invention, an analysis
conducted by the inventors is discussed. The magnetoresistance (MR) ratio of a MTJ

device can be expressed by the following equation:
[0036]AR/Rp = (Rap — Rp)/Rp

[0037]where Rp and Rap indicate the tunnel junction resistance in the cases of
parallel and antiparallel magnetization alignments, respectively, of two electrodes.
According to theié]ullire’s formula, the MR ratio at low bias voltage can be expressed

by:
[0038]MR ratio = (Rap — Rp)/Rp = 2P1P2/(1-P1P2), and

[0039]Pa = (Da. T (Er) — Da 4 (Ep))/(Da. T (Er) + Da 4 (Ep),
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[0040]where v =1, 2 (1)

[0041]In the above equations, Pa is the spin polarization of an electrode, and Da T
(Er) and Do 4 (Eg) are the density of state (DOS) at the Fermi energy (Er) of the
majority-spin band and the minority-spin band, respectively. Since the spin
polarization of ferromagnetic transition metals and alloys is approximately 0.5 or

smaller, the Jullire’s formula predicts a highest estimated MR ratio of about 70%.

[0042] Although the MR ratio of approximately 70% has been obtained at room
temperature when a MTJ device was made using an amorphous Al-O tunnel barrier
and polycrystalline electrodes, it has been difficult to obtain the output voltage of 200
mV, which is comparable to the output voltages of DRAMs, thereby preventing the

realization of MRAM as mentioned above.

[0043]The inventors tried an approach to deposit a MTJ device in which the tunnel
barrier comprises a single-crystal (001) of magnesium oxide (MgO) or a poly-
crystalline MgO in which the (001) crystal plane is preferentially oriented. It is the
inventors’ theory that, because magnesium oxide is a crystal (where the atoms are
arranged in an orderly fashion), as opposed to the conventional amorphous Al-O
barrier, the electrons are not scattered and the coherent states of electrons are
concerved during the tunneling process. Fig. 1(B) shows the MTJ device structure
according to an embodiment of the invention. Fig. 1(A) shows the energy band
structure of the ferromagnetic Fe(001), that is, the E-Er relationship with respect to
the [001] direction of the momentum space. As shown in Fig. 1(B), the MTJ device
structure of the present embodiment comprises a first Fe (001) layer 1, a second Fe

(001) layer 5, and a single-crystalline MgOx (001) layer 3 or a poly-crystalline MgOx

10
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(0 < x < 1) layer 3 sandwiched therebetween, the polycrystalline layer having the
(001) crystal plane preferentially oriented therein. According to the aforementioned
Jullire’s model, assuming that the momentum of the conduction electrons is preserved
in the tunneling process, the tunneling current that passes through MgO would be
dominated by those electrons with wave vector k, in the direction perpendicular to the
tunnel barrier (normal to the junction interfaces). In accordance with the energy band
diagram shown in Fig. 1(A) of Fe in the [001] (I'-H) direction, the density of state
(DOS) at the Fermi energy Er does not exhibit a very high spin polarization due to the
fact that the sub-bands of the majority-spin and the minority-spin have states at the
Fermi energy Er. However, in case the coherent states of electrons are conserved in
the tunneling process, only those conduction electrons that have totally symmetrical
wave functions with respect to the axis perpendicular to the barrier would be coupled
with the states in the barrier region and come to have a finite tunneling probability.
The A1 band in the Fe(001) electrode has such totally symmetric wave functions. As
shown in Fig. 1(A), the majority spin Al band (solid line) has states at the Fermi
energy Er, whereas the minority spin Al band (broken line) does not have state at the
Fermi energy Er. Because of such half-metallic characteristics of the Fe A; band,
there is the possibility that a very high MR ratio can be obtained in a coherent spin
polarized tunneling. Since in an epitaxial (single-crystal, or (001) oriented poly-
crystal) MTJ device the scattering of electrons is suppressed during the tunneling
process, an epitaxial MTJ device is thought to be ideal for realizing the

aforementioned coherent tunneling.

[0044]1In the following, a MTJ device according to a first embodiment of the invention

and a method of manufacturing the same will be described with reference to the

11
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drawings. Figs. 2(A) to 2(D) schematically show the method of manufacturing the
MT]J device having the Fe (001)/MgO(001)/Fe(001) structure according to the
embodiment (to be hereafter referred to as a “Fe(001)/MgO(001)/Fe(001) MTJ
device”). Fe(001) refers to a ferromagnetic material with the BCC structure. First, a
single-crystal MgO(001) substrate 11 was prepared. In order to improve the
morphology of the surface of the single-crystal MgO(001) substrate 11, a MgO(001)
seed layer 15 was grown by the molecular beam epitaxy (MBE) method. This was
subsequently followed by the growth of an epitaxial Fe(001) lower electrode (first
electrode) 17 with the thickness of 50 nm on the MgO(001) seed layer 15 at room
temperature, as shown in Fig. 1(B), and then annealing was performed at 350°C under
ultrahigh vacuum (2 x 10°® Pa). Electron-beam evaporation conditions included an
acceleration voltage of 8 kV, a growth rate of 0.02 nm/sec, and the growth
temperature of room temperature (about 293K). The source material of the electron-
beam evaporation was MgO of the stoichiometric composition (the ratio of Mg to O
being 1:1), the distance between the source and the substrate was 40 cm, the base
vacuum pressure was 1 X 10 Pa, and the O partial pressure was 1 X 107 Pa.
Alternatively, a source with oxygen vacancy defects may be used instead of the MgO

of the stoichiometric composition (the ratio of Mg to O is 1:1).

[0045]Fig. 3(A) shows a RHEED image of the Fe(001) lower electrode (a first
electrode). The image shows that the Fe(001) lower electrode (first electrode) 17
possesses a good crystallinity and flatness. Thereafter, a MgO(001) barrier layer 21
with the thickness of 2 nm was epitaxially grown on the Fe(001) lower electrode (first
electrode) at room temperature, also using the MgO electron-beam evaporation

method. Fig. 3(B) shows a RHEED image of the MgO(001) barrier layer 21. The

12
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image shows that the MgO(001) barrier layer 21 also possesses a good crystallinity

and flatness.

[0046] As shown in Fig. 2(D), a Fe(001) upper electrode (a second electrode) 23 with
the thickness of 10 nm was formed on the MgO(001) barrier layer 21 at room
temperature. This was successively followed by the deposition of a Co layer 25 with
the thickness of 10 nm on the Fe(001) upper electrode (second electrode) 23. The Co
layer 25 is provided to increase the coercive force of the upper electrode 23 so as to
realize the antiparallel magnetization alignment. The thus prepared sample was then
processed by microfabrication techniques to obtain the Fe(001)/MgO(001)/Fe(001)

MT]J device.

[0047]The aforementioned MgO evaporation using an electron beam involved the
formation of a film under ultrahigh vacuum of 10” Torr. It can be seen that in this
method, the film, even when formed on a glass substrate to the thickness of 300 nm,
was colorless and transparent, showing that a good crystal film was formed. Fig. 4
shows the results of observing the quadrupole mass spectra in the deposition chamber
during the MgO growth. The results show that the partial pressures regarding the
spectrum P1 of O and the spectrum P2 of Oz are high. Fig. 5 shows the film
deposition rate dependency of the oxygen partial pressure during MgO evaporation. It
will be seen from the figure that the oxygen partial pressure itself is high, and that the
oxygen partial pressure increases as the deposition rate increases. These results
indicate the separation of oxygen from MgO during the deposition of MgO. Since the
separated oxygen is pumped out of the deposition chamber using vacuum pumps, there
is the possibility that there are oxygen vacancy defects such as MgOx (0.9 < x < 1).

When there are oxygen vacancy defects, the potential barrier height of the MgO
13
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tunnel barrier is thought to decrease (such as in the range of 0.10 to 0.85 eV; more
specifically, 0.2 to 0.5 eV), which is thought to result in an increase in the tunneling
current. In the case of a typical Al-O tunnel barrier, the height of the tunnel barrier
with respect to Fe(001) electrodes is considered to be 0.7 to 2.5 eV. An ideal tunnel
barrier height of a MgO crystal is 3.6 eV, and experimental values of 0.9 to 3.7 eV
have been obtained. Using the method according to the present embodiment of the
invention, a tunnel barrier height of approximately 0.3 eV is expected, indicating that
the resistance of the tunnel barrier can be lowered. However, it should be noted that
other factors, such as the influence of the aforementioned coherent tunneling, might
also be involved. The value of x in MgOx due to oxygen vacancy defects is such that
0.98 < x < 1, and more preferably 0.99 < x < 1. These are the ranges such that the
sole presence of Mg is excluded and the characteristics of MgO can be basically

maintained.

[0048] The aforementioned tunnel barrier height ¢ was determined by fitting the
electric conductance characteristics of the MTJ device (the relationship between
tunnel current density J and bias voltage V) onto the Simmons’ formula (Equation
(20) in a non-patent document by J. G. Simmons: J. Appl. Phys. 34, pp. 1793-1803
(1963)) based on the WKB approximation, using the least squares method. The fitting
was performed using the free electron mass (m = 9.11 x 103! kg) as the electron’s
effective mass. When a bias voltage V (which is normally on the order of 500 mV to
1000 mV) is applied until non-linearity appears in the J-V characteristics, the height ¢
of the tunnel barrier and the effective thickness As of the tunnel barrier can be
simultaneously determined by fitting the J-V characteristics using the Simmons’

formula.

14
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[0049]The effective thickness As of the tunnel barrier was determined to be smaller
than the thickness of the actual MgO(001) tunnel barrier layer (tmgo) determined from
a cross-sectional transmission electron microscope image of the MTJ device by
approximately 0.5 nm. This is the result of the effective thickness As of the tunnel
barrier having been reduced from the actual MgO(001) layer thickness by the effect of
the image potential produced at the interface between the MgO(001) layer and the

alloy layer consisting mainly of Fe and Co.

[0050]1t is noted that, in the event that tmgo can be accurately determined using the
cross-sectional transmission electron microscope (TEM) image, the height ¢ of the
tunnel barrier can be more simply determined by the following technique. Namely,
when the bias voltage V applied to the MTJ device is small (normally 100 mV or
smaller), the tunnel current density J is proportional to the bias voltage V, such that
the J-V characteristics become linear. In such a low-bias voltage region, the

Simmons’ formula can be described as follows:
[0051]] = [(2rnq))”2/As](e/h)2 X exp[—(4mAs/h) x (2m¢)“2] XV 2)

[0052]where m is the mass of the free electron (9.11 x 107! kg), e is the elementary
electric charge (1.60 x 107'°C), and h is the Planck’s constant (6.63 x 103* J.s). The
effective thickness of the tunnel barrier As is approximately tmgo — 0.5 nm. By fitting
the J-V characteristics of the MTJ device in the low-bias voltage region onto Equation

(2), the height ¢ of the tunnel barrier can be simply and yet accurately estimated.

[0053]Fig. 6 shows a typical magnetoresistance curve of the
Fe(001)/MgO(001)/Fe(001) MTJ device produced by the above-described method.

The MR ratio is 146% at the measurement temperature of 20K and 88% at the
15
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measurement temperature of 293K. These values represent the highest MR ratios that
have so far been obtained at room temperature. Such high MR ratios cannot be
explained by the spin polarization of the Fe(001) electrode and is thought rather to be
related to a coherent spin-polarized tunneling. When 160 prototype MTJ devices were
made, the variations regarding the MR ratio and tunneling resistance value were not
more than 20%. The yield of the MTJ devices was 90% or more at the laboratory
stage. These high values suggest the effectiveness of the approach of the invention.
The resistance-area (RA) product of the MTJ device was on the order of a few kQum?,

which is suitable for MRAM.

[0054]Fig. 7(a) shows the bias voltage dependency of the MR ratio at room
temperature. It will be seen that the bias voltage dependency of the MR ratio is fairly
small. Although the characteristics are asymmetric, the voltage Vyar at which the MR
ratio is reduced in half of the zero-bias value is 1250 mV, which is a very high value.
In this connection, it is noted that the voltage Vhair at which the MR ratio is reduced in
half of the zero-bias value in the conventional MTJs with Al-O tunnel barrier is 300 to
600 mV. Fig. 7(b) shows the output voltage Vout of the MTJ device (=bias voltage X
(Rap — Rp)/Rap). The maximum value of the output voltage Vou is 380 mV with a
positive bias. This value is about twice as large as that (a little less than 200 mV) in
the case of the Al-O barrier. These high values in terms of both MR ratio and output
voltage suggest the effectiveness of the technique according to the present

embodiment.

[0055] Although in the above-described embodiment Fe(001) of BCC was employed,
an Fe alloy of BCC, such as an Fe-Co alloy, Fe-Ni alloy, or Fe-Pt alloy, may be used

instead. Alternatively, a layer of Co or Ni with the thickness of one or several
16
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monoatomic layers may be inserted between the electrode layer and the MgO(001)

layer.

[0056]Hereafter, a MTJ device according to a second embodiment of the invention
and a method of manufacturing the same will be described. In the method of
manufacturing a Fe(001)/MgO(001)/Fe(001) MT]J device according to the present
embodiment, MgO(001) is initially deposited in a poly-crystalline or amorphous state
by sputtering or the like, and then an annealing process is performed such that a poly-
crystal in which the (001) crystal plane is preferentially oriented or a single-crystal is
obtained. The sputtering conditions were such that, for example, the temperature was
room temperature (293K), a 2-inch ¢ MgO was used as a target, and sputtering was
conducted in an Ar atmosphere. The acceleration power was 200 W and the growth
rate was 0.008 nm/s. Because MgO that is deposited under these conditions is in an
amorphous state, a crystallized MgO was obtained by increasing the temperature to
300°C from room temperature and maintaining that temperature for a certain duration

of time.

[0057]Oxygen vacancy defects may be introduced by a method whereby oxygen
vacancy defects is produced during growth, a method whereby oxygen vacancy
defects is introduced subsequently, or a method whereby a state with oxygen vacancy
defects is subjected to an oxygen plasma process or natural oxidation so as to achieve

a certain oxygen deficit level.

[0058] As described above, in accordance with the MTJ device technology of the

present embodiment, an annealing process is carried out for crystallization after an
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amorphous MgO has been deposited by sputtering, thereby eliminating the need for

large-sized equipment.

[0059]Hereafter, a MTJ device according to a variation of the embodiments of the
invention will be described with reference to the drawings. Fig. 11 shows the
structure of the MTJ device according to the variation, which corresponds to Fig.
1(B). As shown in Fig. 11, the MTJ device of the variation is characterized in that, as
in the MTJ device of the above-described embodiments, the electrodes disposed on
either side of a single-crystal MgOx(001) layer 503 or an oxygen-deficit poly-crystal
MgOx (0 < x < 1) in which the (001) crystal plane is preferentially oriented comprises
an amorphous ferromagnetic alloy, such as CoFeB layers 501 and 505. The
amorphous ferromagnetic alloy can be formed by evaporation or sputtering, for
example. The resultant characteristics are substantially identical to those of the first

embodiment.

[0060]As the amorphous magnetic alloy, FeCoB, FeCoBSi, FeCoBP, FeZr, and CoZr
may be used, for example. Although an anneal process after the preparation of the
MT]J device might cause the amorphous magnetic alloy in the electrode layers to be
partially or entirely crystallized, this would not lead to a significant deterioration of
the MR ratio. Thus, such a crystallized amorphous magnetic alloy may be used in the

electrode layers.

[0061]While the MTJ device according to various embodiments of the invention has
been described, it should be apparent to those skilled in the art that the invention is
not limited to those specific embodiments and various other modifications,

improvements and combinations are possible. For example, the height of the tunnel
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barrier may be adjusted by doping Ca or Sr, instead of introducing an oxygen vacancy
defects to the MgO layer. Further, while the MgO layer has been described to be
deposited by electron-beam evaporation or sputtering, it should be obvious that other
deposition methods are also possible. The term “high vacuum” refers to values on the
order of no more than 10 Pa in the case where oxygen is not introduced, for
example. In the case where oxygen is introduced, the term refers to values on the

order of 10"* Pa.

[0062]In accordance with the invention, a larger magnetoresistance than in the
conventional MTJ device can be obtained, and the output voltage of the MTJ device
can be increased. At the same time, the resistance value of the MTJ device can be
reduced so that it is optimized for MRAM. The invention thus enables the level of
integration of MRAM using the MTJ device to be readily increased. In accordance
with the invention, the output voltage value of the MRAM roughly doubles over prior
art, making the MTJ device of the invention suitable for very large scale integrated

MRAMs of gigabit class.
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What is claimed is:

1. A magnetoresistive device comprising a magnetic tunnel junction structure
comprising:

a tunnel barrier layer;

a first ferromagnetic material layer of the BCC structure formed on a first side
of said tunnel barrier layer; and

a second ferromagnetic material layer of the BCC structure formed on a second
side of said tunnel barrier layer,

wherein said tunnel barrier layer is formed by a single-crystalline MgOx (001)
layer or a poly-crystalline MgOx (0 < x < 1) layer in which the (001) crystal plane is
preferentially oriented.

2. A memory device comprising:

a transistor; and

the magnetoresistive device according to claim 1, wherein said

magnetoresistive device is used as a load for said transistor.
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Abstract of the Disclosure

The output voltage of an MRAM is increased by means of an
Fe(001)/MgO(001)/Fe(001) MTJ device, which is formed by microfabrication of a
sample prepared as follows: A single-crystalline MgO (001) substrate is prepared. An
epitaxial Fe(001) lower electrode (a first electrode) is grown on a MgO(001) seed layer
at room temperature, followed by annealing under ultrahigh vacuum. A MgO(001)
barrier layer is epitaxially formed on the Fe(001) lower electrode (the first electrode)
at room temperature, using a MgO electron-beam evaporation. A Fe(001) upper
electrode (a second electrode) is then formed on the MgO(001) barrier layer at room
temperature. This is successively followed by the deposition of a Co layer on the
Fe(001) upper electrode (the second electrode). The Co layer is provided so as to
increase the coercive force of the upper electrode in order to realize an antiparallel

magnetization alignment.
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in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

page 2 of 4

WD EX1018
Western Digital v IP Bridge
Page 89



For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
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Attorney Docket: IBTH 13318A
Application No.: 18/219,320
Preliminary Amendment

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: Shinji YUASA \ Examiner: TBD
Serial No.: 18/219,320 Art Unit: TBD
Filing Date: July 7, 2023 Confirmation No.: 5276

For: METHOD OF MANUFACTURING A | Attorney Docket No.: IBTH 13318A
MAGNETORESISTIVE RANDOM
ACCESS MEMORY (MRAM)

August 9, 2023

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

Preliminary Amendment

Sir/Madam:
Prior to determining claim fees and examination on the merits, please amend the

above identified application as outlined herein.

Amendments to the Claims begins on page 2 of this paper; and

Remarks begin on page 5 of this paper.
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Attorney Docket: IBTH 13318A
Application No.: 18/219,320
Preliminary Amendment

Amendments to the Claims

This listing of claims will replace all prior versions of claims:

1-2. (Canceled)

3. (Currently Amended) A magnetoresistive device comprising a magnetic tunnel
junction structure comprising_s
[[a]] first &

ferromagnetic material s

NI
2

a tunnel barrier layer between the first ferromagnetic material i

R T N N T . fhad FRa Saam
BN RN SRR ARG I MRS WS

550

wherein said tunnel barrier layer comprises crystalline MgOx (001) with oxygen
vacancy defects and (0<x<1).

4. (Previously Presented) The magnetoresistive device of claim 3, wherein 0.9<x<1.

5. (Previously Presented) The magnetoresistive device of claim 4, wherein 0.98<x<1.

6. (Previously Presented) The magnetoresistive device of claim 5, wherein 0.99<x<1.

7. (Previously Presented) The magnetoresistive device of claim 3, wherein a barrier

height of the tunnel barrier layer is in a range of 0.1 eV to 0.85 eV.

8. (Previously Presented) The magnetoresistive device of claim 7, wherein the barrier

height of the tunnel barrier layer is in a range of 0.2 eV t0 0.5 eV.

9. (Previously Presented) The magnetoresistive device of claim 3, wherein the first
ferromagnetic material layer and/or the second ferromagnetic material layer comprises

Boron.
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Attorney Docket: IBTH 13318A
Application No.: 18/219,320
Preliminary Amendment

10. (Previously Presented) The magnetoresistive device of claim 3, wherein the first
ferromagnetic material layer and/or the second ferromagnetic material layer is partially

or entirely crystallized.

11. (Currently Amended) A magnetoresistive device comprising a magnetic tunnel
junction structure comprising:

[[a]] first & 1 ferromagnetic material

wherein said tunnel barrier layer comprises magnesium oxide and has a barrier
height in a range of 0.1 eV t0 0.85 eV.

12. (Previously Presented) The magnetoresistive device of claim 11, wherein the tunnel

barrier layer comprises partially or fully crystalline magnesium oxide.

13. (Previously Presented) The magnetoresistive device of claim 12, wherein the first
ferromagnetic material layer and/or the second ferromagnetic material layer is partially

or entirely crystallized.

14. (Previously Presented) The magnetoresistive device of claim 13, wherein the barrier

height is in a range of 0.2 eV t0 0.5 eV.

15. (Previously Presented) The magnetoresistive device of claim 13, wherein the first
ferromagnetic material layer and/or the second ferromagnetic material layer exhibits a

body-centered cubic (BCC) structure.

16. (Previously Presented) The magnetoresistive device of claim 13, wherein the first
ferromagnetic material layer and/or the second ferromagnetic material layer comprises

Cobalt and Iron.
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Attorney Docket: IBTH 13318A
Application No.: 18/219,320
Preliminary Amendment

17. (Currently Amended) A magnetoresistive device comprising:
a first ferromagnetic material layer;

a tunnel barrier layer Siggassahariia-frsiforamag

3

saig sl barnslarsscomprise i$iQ magnesium oxide and ¢

barrier height in a range of 0.2 eV t0 0.5 eV; and

a second ferromagnetic material layer disposed on the tunnel barrier layer

18. (Previously Presented) The magnetoresistive device of claim 17, wherein the tunnel

barrier layer comprises partially or fully crystalline magnesium oxide.

19. (Previously Presented) The magnetoresistive device of claim 18, wherein the first
ferromagnetic material layer and/or the second ferromagnetic material layer is partially

or entirely crystallized.

20. (Previously Presented) The magnetoresistive device of claim 19, wherein the first
ferromagnetic material layer and/or the second ferromagnetic material layer exhibits a

body-centered cubic (BCC) structure.

21. (Previously Presented) The magnetoresistive device of claim 19, wherein the first
ferromagnetic material layer and/or the second ferromagnetic material layer comprises

Cobalt and Iron.

22. (Previously Presented) The magnetoresistive device of claim 17, wherein the tunnel

barrier layer has a thickness less than 10 nm.
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Attorney Docket: IBTH 13318A
Application No.: 18/219,320
Preliminary Amendment

Remarks

Claims 3-22 are pending. Claims 1-2 were previously canceled without prejudice.
By this amendment, claims 3, 11 and 17 are amended for clarification. No new matter
has been added. Claims 3, 11 and 17 are independent.

Any fee due with this paper, not already paid through an EFS-Web filing, may be
charged to Deposit Account No. 50-3894. Any overpayment may be credited to Deposit
Account No. 50-3894.

Respectfully submitted,
MYERS WOLIN, LLC

[AKihiro Matsuya/
Akihiro Matsuya
Reg. No. 76,573

/Brian S. Myers/
Brian S. Myers
Reg. No. 46,947

CUSTOMER NUMBER 61650
PHONE: (973) 828-1284
FAX: (866) 864-3947
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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
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61650 PUBLICATION NOTICE
MYERS WOLIN, LLC
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Title:METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

Publication No.US-2023-0363288-A1
Publication Date:11/09/2023

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently https:/portal.uspto.gov/pair/
PublicPair. Prior to publication, such status information is confidential and may only be obtained by applicant
using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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
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SUITE 202
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2897
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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
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patent@myerswolin.com
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Application No. Applicant(s)

18/219,320 YUASA, Shinji
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ALONZO CHAMBLISS 2897 No

- 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 3 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) filed on 7/7/2023.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(]J This action is FINAL. 2b) v This action is non-final.

3)(OJ 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) 1-22 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-22 is/are rejected.
8) (O Claim(s) ____is/are objected to.
9) (O Claim(s) ___ 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
part|C|pat|ng intellectual property office for the correspondlng application. For more information, please see

or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10) The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 7/7/2023 is/are: a)# accepted or b)(J 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)»¥ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)v All b)(d Some**  ¢)(dJ None of the:
1.[] Certified copies of the priority documents have been received.
2.[v) Certified copies of the priority documents have been received in Application No. 10/591,947.

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.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) P ) (s)
’ 4) [ Other:
Paper No(s)/Mail Date 7/7/2023,

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20240107
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Application/Control Number: 18/219,320 Page 2
Art Unit: 2897

Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Priority

2. Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55.

Information Disclosure Statement
3. The information disclosure statement (IDS) submitted on 7/7/2023 was filed
before the mailing date of the Non-final rejection on 1/8/2024. The submission is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Drawings
4. The formal drawings filed on 7/7/2023 have been approved by the examiner.
Specification
5. The title of the invention is not descriptive. A new title is required that is clearly

indicative of the invention to which the claims are directed.
The following title is suggested: * MAGNETORESISTIVE RANDOM ACCESS

MEMORY (MRAM)”.
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Application/Control Number: 18/219,320 Page 3
Art Unit: 2897

Double Patenting
6. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the

AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

WD EX1018
Western Digital v IP Bridge

Page 105



Application/Control Number: 18/219,320 Page 4
Art Unit: 2897

The filing of a terminal disclaimer by itself is not a complete reply to a
nonstatutory double patenting (NSDP) rejection. A complete reply requires that the
terminal disclaimer be accompanied by a reply requesting reconsideration of the prior
Office action. Even where the NSDP rejection is provisional the reply must be complete.
See MPEP § 804, subsection I.B.1. For a reply to a non-final Office action, see 37 CFR
1.111(a). For a reply to final Office action, see 37 CFR 1.113(c). A request for
reconsideration while not provided for in 37 CFR 1.113(c) may be filed after final for
consideration. See MPEP §§ 706.07(e) and 714.13.

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The actual filing date of the
application in which the form is filed determines what form (e.g., PTO/SB/25,
PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal
Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately
upon submission. For more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/apply/applying-online/eterminal-disclaimer.

7. Claims 3-10 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 1 of U.S. Patent No. 7,884,403. Although the claims at issue
are not identical, they are not patentably distinct from each other because both the
application and patent recite a multi-layer material stack including first and second
ferromagnetic material layers. A tunnel barrier layer between the first and second

ferromagnetic material layers such that the tunnel barrier layer is above the first
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Application/Control Number: 18/219,320 Page 5
Art Unit: 2897

ferromagnetic material layer and below the second ferromagnetic material layer. The
tunnel barrier layer comprises crystalline MgOx (001) with oxygen vacancy defects and

Dty

Claim Rejections - 35 USC § 103
8. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained through the invention is not identically disclosed or
described as set forth in section 102, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negated by the manner in which the
invention was made.

9. The factual inquiries for establishing a background for determining obviousness
under pre-AlA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.
10. Claims 11-14, 16-19, 21, and 22 are rejected under pre-AlA 35 U.S.C. 103(a) as
being unpatentable over DeBrosse et al. (US2004/0109347) in view of Sharma et al.
(US 2004/0109347).

With respect to Claims 11, 14, and 17, DeBrosse discloses first and second
pinned material layers 248-1, 248-2. A tunnel barrier layer 650 between the first and

second pinned material layers. The tunnel barrier layer comprises magnesium oxide

WD EX1018
Western Digital v IP Bridge
Page 107



Application/Control Number: 18/219,320 Page 6
Art Unit: 2897

and has a barrier height in a range of .1eV to .85eV or .2eV to .5eV (see paragraphs 7,
21, 22, 35, and 37; Fig. 6).

DeBrosse fails to disclose first and second ferromagnetic material layers.
However, Sharma discloses first free layer 112 and second pinned layers 108 that are
made of ferromagnetic material (see col. 3 lines 25-67 and col. 4 lines 1-62; Figs. 2
and 4). Thus, DeBrosse and Sharma have substantially the same environment of
barrier layer made of MgO between first and second ferromagnetic material. Therefore,
one skilled in the art before the effective filing date of the claimed invention to
incorporate ferromagnetic material for the first and second layers of DeBrosse, since the
first and second ferromagnetic layers would facilitate in improving magnetic field
providing adequate current through the MRAM device as taught by Sharma.

With respect to Claims 12 and 18, DeBrosse disclose the tunnel barrier layer
made of magnesium oxide having a crystalline structure either partially or fully
crystalline (see paragraph 37).

With respect to Claims 13, 16, 19, and 21, Sharma disclose the first
ferromagnetic material layer and/or the second ferromagnetic material layer (i.e. made
of Cobalt and Iron) having a crystalline structure is partially or entirely crystallized (see
col. 1 lines 55-60 and col. 4 lines 20-45).

With respect to Claim 22, Sharma discloses the tunnel barrier layer having a
thickness less than 10nm (i.e. .5nm to 3nm) (see col. 3 lines 60-67).

11.  Claims 11-16 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claim 1 of U.S. Patent No. 7,884,403. Although the claims at

issue are not identical, they are not patentably distinct from each other because both
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the application and patent recite first and second ferromagnetic material. A tunnel
barrier layer between the first and second ferromagnetic material. The tunnel barrier
layer comprises magnesium oxide and has a barrier height in a range of .1eV to .85eV.
12.  Claims 17-22 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claim 1 of U.S. Patent No. 7,884,403. Although the claims at
issue are not identical, they are not patentably distinct from each other because both
the application and patent recite a first ferromagnetic material layer. A tunnel barrier
layer comprising magnesium oxide and having a barrier height in a range of .2eV to
.5eV. A second ferromagnetic material layer disposed on the tunnel barrier layer and
separated from the first ferromagnetic material layer by the tunnel barrier layer.

The prior art made of record and not relied upon is cited primarily to show the

product of the instant invention.

Conclusion
13.  Any inquiry concerning the communication or earlier communications from the
examiner should be directed to Alonzo Chambliss whose telephone number is (571)
272-1927.
If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Fernando L. Toledo can be reached on (571) 272-1867. The fax phone
number for the organization where this application or proceeding is assigned is 571 -

273- 8300.
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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 PMR or Public PMR.

Status information for unpublished applications is available through Private PMR
only. For more information about the PMR system see hittp://pair-dkect.uspto.gov.

Should you have questions on access to the Private PMR system contact the

Electronic Center (EBC) at 866-217-9197 (toll-free).

AC/January 9, 2024 /Alonzo Chambliss/

Primary Examiner, Art Unit 2897
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SAME ferromagnetic USOCR; FIT (AU, AP, 02:52 PM
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)

L10 2418 257/$.ccls. AND pinned |(US-PGPUB; USPAT; [OR ON ON 2024/01/08
adj2 (layer film) SAME [USOCR; FIT (AU, AP, 02:53 PM
ferromagnetic adj2 AT, BE, BG, BR, BY,

(layer film) 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,
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L11

L12

L13

L14

1641

1020

648

16

257/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) AND barrier
adj2 (layer film)

257/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) AND barrier
adj2 (layer film) AND
(MgO magnesium)

257/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) SAME
barrier adj2 (layer film)
AND (MgO magnesium)

("5764567" | "5902690"
| "6127053" | "6259644"
| "6292389" | "6297983"

RS, SE, SG, Sl, 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, 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, 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, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/01/08
02:54 PM

2024/01/08
02:55 PM

2024/01/08
02:55 PM

2024/01/08
03:23 PM
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L15

L16

L17

L18

278

695

674

| "6429497" |
"20020182442").pn. OR
("6794695").urpn. AND
(PGPB | USPT |
USOC).dbnm.

438/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) SAME
barrier adj2 (layer film)
AND (MgO magnesium)

361/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) SAME
barrier adj2 (layer film)
AND (MgO magnesium)

L13 L15

L17 AND ( (H10N50/10
OR H10N50/01 OR
H10N50/85 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, 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,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/01/08
04:37 PM

2024/01/08
04:37 PM

2024/01/08
04:38 PM

2024/01/08
04:48 PM
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G11C11/161 OR
G11C11/16 OR
G11C11/5607 OR
G11C11/15 OR
B82Y25/00 OR
H10B53/30 OR
H10B61/22 OR
H01L28/55 OR
HO1F10/132 OR
HO1F10/3254).cpc.)

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)
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HIAPAN SCIENCE AND | {Evidence submitted by
1 po63744 P B2 2012-06-27 |JTECHNOLOGY AGENCY] the Plaintiffs 2), for 2014
Pt al. {wa) 25200 Case of
Claiming Damages in
Evidence Kou 4
JAPAN SCIENCE AND | {Evidence submitted by
2 h002788 P B2 2012-08-15 ECHNOLOGY AGENCY] the Plaintiffs 4), for 2014
t al. {wa) 25200 Case of
Claiming Damages in
Evidence Kou 6
JAPAN SCIENCE AND | {Evidence submitted by
3 b120680 P B2 2013-01-16 ECHNOLOGY AGENCY] the Plaintiffs 6), for 2014
t al. {wa) 25200 Case of
Claiming Damages in
Evidence Kou 8
UAPAN SCIENCE AND | {Evidence submitted by
4 b152734 P B2 2013-02-27 |JTECHNOLOGY AGENCY] the Plaintiffs 8), for 2014
et al. {wa) 25200 Case of
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Evidence Kou 10
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6 P005/88745 WO A1l 20050922 |[TECHNOLOGY AGENCY] the Defendant 3-1), for
Pt al. 2014(wa) 25200 Case of|
Claiming Damages in
Evidence Otsu 28
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2014(wa) 25200 Case of|
Claiming Damages in
Evidence Otsu 34
ADVANCED {Evidence submitted by
8 P003-318465 P A 2003-11-07 |JNDUSTRIAL SCIENCE | the Defendant 34) for
AND TECHNOLOGY et aff 2014(wa) 25200 Case :j
Claiming Damages in
Evidence Otsu 35
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9 P002-540594 P T 2002-11-26 ECHNOLOGIES AG the Defendant 35) for
2014(wa) 25200 Case of|
Claiming Damages in
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11 H08-181289 P A 1996-07-12 NISSAN MOTOR CORP. | the Defendant 50) for
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Claiming Damages in
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{Evidence submitted by
12 P004-227667 P A 2004-08-12 FUJITSU LIMITED the Defendant 51) for
2014(wa) 25200 Case of|
Claiming Damages in

Evidence Otsu 52
{Evidence submitted by
13 P003-133531 P A 2003-05-09 FUJITSU LIMITED the Defendant 52) for
2014(wa) 25200 Case of]
Claiming Damages in

Evidence Oltsu 58
JAPAN SCIENCE AND | {Evidence submitted by
14 P009-21626 P A 2009-01-29 ECHNOLOGY AGENCY] the Defendant 58) for
t al. 2014(wa) 25200 Case of|

Claiming Damages in
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UAPAN SCIENCE AND | {Evidence submitted by
15 P008-4956 P A 2008-01-10 |[TECHNOLOGY AGENCY] the Defendant 59) for

Et al. 2014(wa) 25200 Case of]
Claiming Damages in
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1 Defendant Preliminary Documents (1) Page 33 line 11 - Page 57 submitted on January 30, 2015 for 2014(wa)25200
[Case of Claiming Damages in Japan, with English machine translation
2 Plaintiffs Preliminary Documents (1) Page 69 - Page 74 submitted on March 13, 2015 for 2014{wa)25200 Case of
[Claiming Damages in Japan, with English machine translation
3 Defendant Preliminary Documents (2) Page 23 line 16 - Page 46 submitted on June 4, 2015 for 2014{wa)25200 Case
bf Claiming Damages in Japan, with English machine translation
4 Plaintiffs Preliminary Documents (2) Page 31 line 13 - Page 32 submitted on July 23, 2015 for 2014(wa)25200 Case of
[Claiming Damages in Japan, with English machine translation
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Defendant Preliminary Documents (3) Page 47 line 14 - Page 79 submitted on October 1, 2015 for 2014(wa)25200

5 [Case of Claiming Damages in Japan, with English machine translation

5 Plaintiffs Preliminary Documents (4) Page 2 - Page 16 submitted on November 20, 2015 for 2014(wa)25200 Case of
[Claiming Damages in Japan, with English machine translation

7 Pefendant Preliminary Documents (5) Page 5 - Page 39 submitted on February 5, 2016 for 2014(wa)25200 Case of

[Claiming Damages in Japan, with English machine translation

8 Plaintiffs Preliminary Documents (6) submitted on March 4, 2016 for 2014(wa)25200 Case of Claiming Damages in
lapan, with English machine translation

Defendant Preliminary Documents (7) Page 4 - Page 23 submitted on April 4, 2016 for 2014(wa)25200 Case of
Claiming Damages in Japan, with English machine translation

Defendant Preliminary Documents (10) Page 4 line 4 from the bottom - Page 8 line 3 from the bottom and Page 23
10 |fine 9 - Page 24 submitted on July 29, 2016 for 2014{wa)25200 Case of Claiming Damages in Japan, with English
machine translation

Plaintiffs Preliminary Documents (9) Page 8 - Page 14 line 13 and Page 18 line 19 - Page 22 submitted on August 9,

1 P016 for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine translation

Defendant Preliminary Documents (11) Page 17 line 3 - Page 21 line 5 from the bottom and Page 22 line 5 - Page 27
12 |fine 12 submitted on October 14, 2016 for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine
ranslation

Plaintiffs Preliminary Documents (10) Page 8 - Page 10 submitted on October 21, 2016 for 2014{wa)25200 Case of

13 Claiming Damages in Japan, with English machine translation
14 Plaintiffs Preliminary Documents (11) Page 2 - Page 8 and Page 15 - Page 19 submitted on November 18, 2016 for
P014(wa)25200 Case of Claiming Damages in Japan, with English machine translation
15 Defendant Preliminary Documents (12) Page 10 line 5 - Page 14 line 8 and Page 16 - Page 35 submitted on January
PO, 2017 for 2014{wa)25200 Case of Claiming Damages in Japan, with English machine translation
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16 Plaintiffs Preliminary Documents (12) Page 12 - Page 16 submitted on January 25, 2017 for 2014(wa)25200 Case of
Claiming Damages in Japan, with English machine translation

17 Plaintiffs Preliminary Documents (13) submitted on January 26, 2017 for 2014{wa)25200 Case of Claiming Damages
In Japan, with English machine translation
Defendant Preliminary Documents(13) Page 3 line 6 - Page 6 line 6 from the bottom and Page 8 line 13 - Page 19

18 ubmitted on March 17, 2017 for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine
ranslation

19 Plaintiffs Preliminary Documents (16) Page 6 line 21 - Page 7 submitted on August 25, 2017 for 2014{wa)25200 Case
pbf Claiming Damages in Japan, with English machine translation

20 Defendant Preliminary Documents(19) Page 2 line 3 from the bottom - Page 3 line 7 submitted on September 19, 2017
For 2014(wa)25200 Case of Claiming Damages in Japan, with English translation

21 Defendant Preliminary Documents {19) Page 15 line 9 - Page 19 submitted on April 13, 2018 for 2014(wa)25200 Case
pf Claiming Damages in Japan, with English machine translation

22 Plaintiffs Preliminary Documents (20) Page 3 line 7 from the bottom - Page 6 submitted on April 17, 2018 for 2014(wa)
P5200 Case of Claiming Damages in Japan, with English machine translation

23 Plaintiffs Preliminary Documents (22) submitted on July 20, 2018 for 2014{wa)25200 Case of Claiming Damages in
Japan, with English machine translation

24 Plaintiffs Preliminary Documents (23) submitted on August 9, 2018 for 2014{wa)25200 Case of Claiming Damages in
lapan, with English machine translation

25 Defendant Preliminary Documents {21) submitted on September 14, 2018 for 2014(wa)25200 Case of Claiming
Damages in Japan, with English machine translation

UASA, S., "Recent Developments of Spintronics Device Technologies Based on Magnetic Tunnel Junctions with
2% agnesium Oxide Tunnel Barrier”, IEEJ Transactions on Electronics, Information and Systems, Vol.133, No.3,
p.471-478, which is Attachment(1) of Evidence Kou 11 (Evidence submitted by the Plaintiffs 11) for 2014(wa)25200
ase of Claiming Damages in Japan, with English machine translation
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Plaintiffs Technical briefing Documents Page 26 - Page 30, which is Evidence Kou 38 (Evidence submitted by the

2 Plaintiffs 38) for 2014(wa)25200 Case of Claiming Damages in Japan, with English machine translation
YUASA, S. et al., “Giant Room-Temperature Magnetoresistance in Single-Crystal Fe/MgO/Fe Magnetic Tunnel
28 Junctions”, Nature Materials, Vol. 3, (October 31, 2004), pp. 868-871, which is Evidence Kou 41 (Evidence submitted

by the Plaintiffs 41) for 2014(wa)25200 Case of Claiming Damages in Japan, already submitted as IDS on August 12,
P019

DONG, K.F. et, at., "Nanocomposite L10 FePI-SiNx and FePt-SiNx—C films with large coercivity and small grain size
29 bn a TiN intermediate layer”, Journal of Magnetism and Magnetic Matenals, 324, (2012), 2637-2644, which is
Fvidence Kou 45 {Evidence submitted by the Plaintiffs 45) for 2014{wa)25200 Case of Claiming Damages in Japan

Research report (7) Page 8- Page 12 line14, which is Evidence Kou 47 {Evidence submitted by the Plaintiffs 47) for

30 P014(wa)25200 Case of Claiming Damages in Japan, with English machine translation

Decision on Appeal (Correction 2016-390151) on January 17, 2017 for Japanese Patent No.4963744, which is
31 Fvidence Kou 48 (Evidence submitted by the Plaintiffs 48) for 2014{wa)25200 Case of Claiming Damages in Japan,
with English machine translation

Decision on Appeal (Correction 2017-390051) on August 17, 2017 for Japanese Patent No 5120680, which is
32 Fvidence Kou 57 {Evidence submitted by the Plaintiffs 57) for 2014{wa)25200 Case of Claiming Damages in Japan,
with English machine translation

HAYAKAWA J. et al., "Dependence of Giant Tunnel Magnetoresistance of Sputtered CoFeB/MgO/CoFeB Magnetic
unnel Junctions on MgO Barrier Thickness and Annealing Temperature™, Japanese Journal of Applied Physics, Vol.
4, No. 19, {(2005), pp. L587-L589, which is Evidence Kou 38 {Evidence submitted by the Plaintiffs 58) for 2014(wa)
5200 Case of Claiming Damages in Japan

33

Written Statement submitted on August 10, 2007 for Japanese Patent Application No.2006-511062, which is Evidence
34 Dtsu 3-2 (Evidence submitted by the Defendant 3-2) for 2014{wa)25200 Case of Claiming Damages in Japan, with
English machine translation

WVritten Statement submitted on August 10, 2007 for Japanese Patent Application No.2007-210197, which is Evidence
35 Dtsu 4 (Evidence submitted by the Defendant 4) for 2014(wa)25200 Case of Claiming Damages in Japan, with Englishj]
machine translation

Notice of Reasons for Refusal drafted on December 8, 2010 for Japanese Patent Application No.2008-238154, which
36 s Evidence Otsu 5-1 (Evidence submitted by the Defendant 5-1) for 2014(wa)25200 Case of Claiming Damages in
Japan, with English machine translation

Written Statement submitted on November 11, 2011 for Japanese Patent Application No_2011-226906, which is
37 Fvidence Otsu 6-1 (Evidence submitted by the Defendant 6-1) for 2014(wa)25200 Case of Claiming Damages in
Japan, with English machine translation
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38

lNritten Opinion submitted on March 23, 2012 for Japanese Patent Application No.2011-226907, which is Evidence
Dtsu 7-1 (Evidence submitted by the Defendant 7-1) for 2014{wa)25200 Case of Claiming Damages in Japan, with
English machine translation

39

Notice of Reasons for Refusal drafted on January 18, 2012 for Japanese Patent Application No.2011-226907, which is
Fvidence Otsu 7-2 {Evidence submitted by the Defendant 7-2) for 2014(wa)25200 Case of Claiming Damages in
Japan, with English machine translation, already submitted as IDS on August 12, 2019

40

Written Statement submitted on April 20, 2012 for Japanese Patent Application No.2012-067089, which is Evidence
Dtsu 8 (Evidence submitted by the Defendant 8) for 2014(wa)25200 Case of Claiming Damages in Japan, with English
nachine translation

41

WWritten Opinion submitted on October 9, 2012 for Japanese Patent Application No.2011-226908, which is Evidence
Dtsu 9-2 (Evidence submitted by the Defendant 9-2) for 2014{wa)25200 Case of Claiming Damages in Japan, with
Fnglish machine translation

42

Mritten Statement submitted on November 11, 2011 for Japanese Patent Application No_2011-226908, which is
Fvidence Otsu 9-3 (Evidence submitted by the Defendant 9-3) for 2014(wa)25200 Case of Claiming Damages in
lapan, with English machine translation

43

Written Amendment submitted on March 10, 2008 for Japanese Patent Application No.2004-259280, which is
Fvidence Otsu 10-1 (Evidence submitted by the Defendant 10-1) for 2014(wa)25200 Case of Claiming Damages in
lapan, with English machine translation

44

Notice of Reasons for Refusal drafted on July 29, 2008 for Japanese Patent Application No.2004-259280, which is
Fvidence Otsu 10-2 (Evidence submitted by the Defendant 10-2) for 2014{wa}25200 Case of Claiming Damages in
lapan, with English machine translation

45

Written Amendment submitted on October 3, 2008 for Japanese Patent Application No.2004-259280, which is
Fvidence Otsu 10-3 (Evidence submitted by the Defendant 10-3) for 2014(wa)25200 Case of Claiming Damages in
Japan, with English machine translation

46

Written Opinion submitted on October 3, 2008 for Japanese Patent Application No.2004-259280, which is Evidence
Dtsu 104 (Evidence submitted by the Defendant 10-4) for 2014(wa)25200 Case of Claiming Damages in Japan, with
English machine translation

47

DJYAPRAWIRA, D.D. et al, “230% Room-Temperature Magnetoresistance in CoFeB/MgO/CoFeB Magnetic Tunnel
Junctions”, Appl. Phys. Lett., vol. 86, (2005), pp. 092502-1 — 092502-3, which is Evidence Otsu 12 (Evidence
Fubmitted by the Defendant 12) for 2014(wa)25200 Case of Claiming Damages in Japan, and which is also called as
'Djyaprawira article", already submitted as IDS on August 12, 2019

48

'Part | Chapter 1" of "Examination Guidelines for Patent and Utility Model in Japan” of July 2013, which is Evidence
Dtsu 13 (Evidence submitted by the Defendant 13) for 2014{wa)25200 Case of Claiming Damages in Japan, with
English translation
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I{UASA, S. et al, " Creating non-volatile electronics by spintronics technology”, Synthesiology, Vol.2, No.3, (2009),

49 b.211-222, which is Evidence Otsu 22 {Evidence submitted by the Defendant 22) for 20M14(wa)25200 Case of Claiming
Damages in Japan, with English translation
'IT Appliances with Zero Standby Power: Is the Dream Close to Reality?", AIST Stories, No.1, (2013), pp.4-9, which is
50 Fvidence Otsu 26 (Evidence submitted by the Defendant 26) for 2014(wa)25200 Case of Claiming Damages in Japan,
vith English translation
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patent granted on the pending reference application: expires for failure to pay a maintenance fee, is held
unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally
disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any
manner terminated prior to the expiration of its full statutory term as shortened by any terminal disclaimer filed prior
to its grant.

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below,
the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of prior patent number(s)

Patent #

7884403

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that

any patent so granted on the instant application shall be enforceable only for and during such period that it and the

prior patent are commonly owned. This agreement runs with any patent granted on the instant application and is

binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on

the instant application that would extend to the expiration date of the full statutory term of the prior patent, "as the

term of said prior patent is presently shortened by any terminal disclaimer," in the event that said prior patent later:

« expires for failure to pay a maintenance fee;

+ is held unenforceable;

« is found invalid by a court of competent jurisdiction;

« is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

* has all claims canceled by a reexamination certificate;

* is reissued; or

« is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal
disclaimer.

\\\\\\\““ Terminal disclaimer fee under 37 CFR 1.20(d) included with Electronic Terminal Disclaimer request.

Applicant claims the following entity status:
Regular Undiscounted
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| hereby declare that all statements made herein of my own knowledge are true and that all statemnts made on
information and belief are believed to be true; and further that these statements were made with the knowledge that
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

| certify, in accordance with 37 CFR 1.4(d)(4) that | am: An attorney or agent registered to practice before the
Patent and Trademark Office who is of record in this application

Signature Name Registration #

/Brian S Myers/ Brian MYERS 46947

* Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). Form
PTO/SB/96 may be used for making this certification. See MPEP 324.
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Doc code : DISQ.E.FILE
Description : Electronic Terminal Disclaimer - Approved

Commissioner for Patents

UNITED STATES United States Patent and Tralgj%m%rk ()1f2(538
PATENT AND TRADEMARK OFFICE Alexandria, VA 22315 « 1420

wWww.uspto.gov

APPROVAL LETTER

APPLICATION # FILING DATE APPLICANT/PATENT UNDER REEXAMINATION
18/219,320 07/07/2023 Shinji YUASA

Title of Invention
METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

Electronic terminal disclaimer filed on 02/29/2024

~  Approved

This patent is subject to a Terminal Disclaimer

Approved / Disapproved by: Electronic Terminal Disclaimer automatically approved
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UNITED STATES _ F.0. Box 1450
PATENT AND TRADEMARK OFFICE Ao, Y to. oy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/219,320 02/29/2024 02:49:50 PM Z ET IBTH 13318A

Title of Invention
METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 5276 FILED BY Oleksandra Onishchuk
PATENT CENTER # 64498240 FILING DATE (07/07/2023
CUSTOMER # 61650 FIRST NAMED Shlnjl YUASA
INVENTOR
CORRESPONDENCE - AUTHORIZED BY Brian MYERS
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)

. Terminal Disclaimer-Filed
petition-request.pdf 3 (Electronic) 44 KB

Terminal Disclaimer-Electronic-

grantLetter.pdf 1 Approved 18 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

CAD382855F92A756B18836F6C41EDOE153EAEA159C76DB7D
petition-request.pdf C51503A63DF7DCC49D752418CE077A8A5499DD9358ECCICF
1C760C4655B3D6FD2CC674E939622C48

grantLetter.pdf 8F0796F501FA0821EF2DE8F8062EO0ABDAC105717484918A5F
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026DB35FEC36659DF56A324E971FDCA8CEB984A3191568CC
F580915DDAB179CA6ACE38290295C63

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 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/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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3 UNITED STATES PO, Box 1450
s 0 PATENT AND TRADEMARK OFFICE Alexandria, Vmﬁ]gptg_‘g‘gg

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/219,320 02/29/2024 02:49:50 PM Z ET IBTH 13318A

Title of Invention
METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 5276 FILED BY  Oleksandra Onishchuk
PATENT CENTER # 64498240 AUTHORIZED BY  Brian MYERS
CUSTOMER # 61650 FILING DATE  07/07/2023
CORRESPONDENCE - FIRST NAMED  Shinji YUASA
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /8776 E20242SE50377476 Brian MYERS
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY
503894 37 CFR 1.21 (Miscellaneous fees and charges)
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

STATUTORY DISCLAIMER,
1814 INCLUDING TERMINAL 170.00 1 170.00

DISCLAIMER

TOTAL
AMOUNT: $170.00

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES _ F.0. Box 1450
PATENT AND TRADEMARK OFFICE Ao, Y to. oy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/219,320 02/29/2024 02:54:46 PM Z ET IBTH 13318A

Title of Invention
METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 5276 FILED BY Oleksandra Onishchuk
PATENT CENTER # 64498141 FILING DATE (07/07/2023
CUSTOMER # 61650 FIRST NAMED Shlnjl YUASA
INVENTOR
CORRESPONDENCE - AUTHORIZED BY ~ Hay Yeung Cheung
ADDRESS

Documents TOTAL DOCUMENTS: 2

SIZE

DOCUMENT PAGES DESCRIPTION (KB)

ibth_13318a_20240125_nfoa 3 i 74 KB
_resp.pdf
Amendment/Request for

ibth_13318a_20240125_nfo (1-1) 1 Reconsideration-After Non- 64 KB

a_resp-A....pdi Final Rejection
ibth_13318a_20240125_nfo (2-3) 5 Applicant Arguments/Remarks 70 KB
a_resp-REM.pdf Made in an Amendment

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

ibth_13318a_20240125_nfoa_r  16129525D9E05BA16054689E45C8A75FD63699079343DC959A
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39AB87705147E5D213CEO50EA0C2330510504387D9EOE4EOD

esp.pdf D1DF61950E7E785334786F78FB386

33ACEA3DDB6EFFB789C72C1F1B14329F87C6D4709D28E80A1
151FA417958C209CA776BEE849C9A00F9705423FA046FBFFD
D576D9C6CDO0O8E193A95AE195A6C7DFD

3FD19DFFCFA856C755F673098898385D6F7D6E77088FACES35
37E654743B5F5265E996E473488D5C70F9417B244BF31540F9
C1CD872771B66133AFB8C0O9C7B6E7

ibth_13318a_20240125 nfoa_r
esp-A....pdf

ibth_13318a_20240125 nfoa_r
esp-REM.pdf

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 filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Appl. No. 18/219,320
Response to Office Action mailed on January 25, 2024

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 18/219,320

First Named Inventor: Shinji YUASA

Filed: July 7, 2023
Confirmation No.: 5276

Art Unit: 2897

Examiner: CHAMBLISS, ALONZO
Attorney Docket No.: IBTH 13318A

Response under 37 C.F.R. 1.111

Mail Stop: AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In response to the Office Action mailed on January 25, 2024, kindly reconsider

the above-identified application as set forth below.

This response includes:

Remarks begin at page 2 of this response.

Terminal Disclaimer is filed concurrently with the response.
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Appl. No. 18/219,320
Response to Office Action mailed on January 25, 2024

Remarks

The Office Action mailed on January 25, 2024 indicates that claims 3 — 22 are
pending and stand rejected. Claims 1 and 2 were previously canceled without
prejudice. None of the claims are amended by this response. Claims 3, 11 and 17 are

independent. No new matter has been added.

Examiner Interview Summary

A telephonic interview between Examiner Alonzo Chambliss and Applicant’s
representative Hay Yeung Cheung (reg. no. 56,666) was held on February 2, 2024.
During the interview, it was agreed that Debrosse et al. (US2004/0109347) fails to
disclose a tunnel barrier made of MgO with a barrier height between 0.1eV to 0.85eV.

Applicant greatly appreciates the time the Examiner spent in the telephonic

interview.

Double Patenting

Claims 3 — 22 stand rejected on the ground of nonstatutory double patenting over
claim 1 of U.S. Patent No. 7,884,403.

In this response, Applicant respectfully submits a Terminal Disclaimer to

obviate this rejection.

The filing of the Terminal Disclaimer should not be interpreted as any indication
that Applicant agrees that the double rejection was appropriate, or with the Office's
characterization of the claims of the present application or the reference patent. In fact,
Applicant respectfully notes that the Office does not provide a detailed explanation of

how the pending claims compare to those of the reference patent.

Withdrawal of the rejection of claims 3 — 22 on the ground of nonstatutory double

patenting is respectfully requested.
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Appl. No. 18/219,320
Response to Office Action mailed on January 25, 2024

Claim Rejections — 35 USC 103

Claims 11 — 14, 16 — 19, 21 and 22 are rejected under pre-AlA U.S.C. 103(a)
over DeBrosse et al. (US 2004/0109347) in view of Sharma et al. (US 2004/0109347).

As discussed in the above interview summary, it is agreed that DeBrosse et al.
fails to disclose a tunnel barrier made of MgO with a barrier height between 0.1eV to
0.85eV. Furthermore, Sharma et al. also fails disclose, teach, or suggest a tunnel
barrier made of MgO with a barrier height between 0.1eV to 0.85eV.  Therefore,
Applicant submits that this rejection is improper.

Withdrawal of the rejection of claims 11 — 14, 16 — 19, 21 and 22 under pre-AlA
U.S.C. 103(a) is respectfully requested.

Conclusion

In view of at least the remarks set forth above, this application is in condition for
allowance, which action is respectfully requested. However, if for any reason the
Examiner should consider this application not to be in condition for allowance, the
Examiner is respectfully requested to telephone the undersigned attorney at the number
listed below prior to issuing a further Action.

Any fee due with this paper, not already paid through the Patent Center, may be
charged to Deposit Account No. 50-3894. Any overpayment may be credited to Deposit
Account No. 50-3894.

Respectfully submitted,
MYERS WOLIN, LLC

[Hay Yeung Cheung/
Hay Yeung Cheung
Reg. No. 56,666

CUSTOMER NUMBER 61650
PHONE: (973) 828-1284
FAX: (866) 864-3947
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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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
61650 7590 03/18/2024
MYERS WOLIN, LLC CHAMBLISS, ALONZO
100 SOUTH JEFFERSON ROAD
SUITE 202 | ART UNIT | PAPER NUMBER |
WHIPPANY, NJ 07981-1009 2897
DATE MAILED: 03/18/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/219,320 07/07/2023 Shinji YUASA IBTH 13318A 5276

TITLE OF INVENTION: METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/18/2024

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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted 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.

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

IMPORTANT REMINDER: 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.
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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 the USPTO patent electronic filing system.

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 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. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the

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

61650 7590 03/18/2024 Certificate of Mailing or Transmission
MYERS WOLIN, LLC 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
100 SOUTH JEFFERSON ROAD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
SUITE 202 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

WHIPPANY, NJ 07981-1009

(Typed or printed name)

(Signature)|
(Date)|
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/219,320 07/07/2023 Shinji YUASA IBTH 13318A 5276
TITLE OF INVENTION: METHOD OF MANUFACTURING A MAGNETORESISTIVE RANDOM ACCESS MEMORY (MRAM)
| 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 06/18/2024
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHAMBLISS, ALONZO 2897 257-421000
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 a

registered attorney or agent) and the names of upto 2

Q- W g B e 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)

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)

W

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

4a. Fees submitted: (Dissue Fee [publication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ 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)

] Applicant certifying micro entity status. See 37 CFR 1.29 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

d Applicant asserting small entity status. See 37 CFR 1.27 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

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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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

WwWw.uspto.gov

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. [  CONFIRMATION NO. |
18/219,320 07/07/2023 Shinji YUASA IBTH 13318A 5276
61650 7590 03/18/2024 | EXAMINER |
MYERS WOLIN, LLC CHAMBLISS, ALONZO
100 SOUTH JEFFERSON ROAD
SUITE 202 | ART UNIT PAPER NUMBER |
WHIPPANY, NJ 07981-1009 2897

DATE MAILED: 03/18/2024

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.
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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 acollection
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. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

hitpscfwww, govinfo. sovicontentpke/FR-2013-03 - 2908201 307341 pdf

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ALONZO CHAMBLISS 2897 No

-- 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 the Terminal disclaimer filed on 2/29/2024.
[3J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. 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.V The allowed claim(s) is/are 3-22 . 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).
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a) MAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
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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.

(3 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.J 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.
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Application/Control Number: 18/219,320 Page 2
Art Unit: 2897

Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Terminal Disclaimer
2. The terminal disclaimer filed on 2/29/2024 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of
U.S. Patent no. 7,884,403 has been reviewed and is accepted. The terminal disclaimer

has been recorded.

Allowable Subject Matter
3. The following is a statement of reasons for the indication of allowance subject
matter: none of the prior art of record does not teach or suggest the combination
of a tunnel barrier layer is above the first is above the first ferromagnetic material layer
and below the second ferromagnetic material layer. The tunnel barrier layer comprises
crystalline MgOx (001) with oxygen vacancy defects and (0 < x < 1) in claim 3.

A tunnel barrier layer between the first and second ferromagnetic material
wherein said tunnel barrier layer comprises magnesium oxide and has a barrier height
in arange of 0.1 eV t0 0.85 eV in claim 11.

A tunnel barrier layer between the first and second ferromagnetic material
wherein the tunnel barrier layer comprises magnesium oxide and has a barrier height in

arange of 0.1 eV 10 0.85 eV in claim 17.
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Application/Control Number: 18/219,320 Page 3
Art Unit: 2897

Any inquiry concerning the communication or earlier communications from the
examiner should be directed to Alonzo Chambliss whose telephone number is (571)
272-1927.

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."

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Fernando L. Toledo can be reached on (571) 272-1867. 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 PMR or Public PMR.

Status information for unpublished applications is available through Private PMR
only. For more information about the PMR system see hitp://pair-dkect.uspto.gov.

Should you have questions on access to the Private PMR system contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free).

AC/March 8, 2024 /Alonzo Chambliss/

Primary Examiner, Art Unit 2897
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barrier adj2 (film layer) [CA, CH, CN, CS, CU,
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US-10832750-B2 OR
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DE-102005055436-A1
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US-20200259077-A1
OR US-20230363288-
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20060114713-A1 OR
US-11233193-B2 OR
US-11737372-B2 OR
TW-1720641-B OR US-
20220115588-A1).did.
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CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
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CN-1270696-A OR CN- [MC, MD, MY, NL, NO,
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OR US-6754097-B2 OR|VN); FPRS; EPO;

EP-1398795-A2 OR JPO; DERWENT,;

US-6693825-B1 OR IBM_TDB)

KR-101018015-B1 OR

JP-2004104127-A OR

KR-20040020839-A OR

CN-1492443-A OR CN-

100424783-C OR US-

6980466-B2 OR JP-

2002042458-A OR CA-

2211699-C).did.

L8 2 ("20040109347").pn. (US-PGPUB; USPAT; |OR ON ON 2024/01/08

USOCR; FIT (AU, AP, 01:35 PM
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)

L9 3386 257/$.ccls. AND pinned |(US-PGPUB; USPAT; [OR ON ON 2024/01/08

SAME ferromagnetic USOCR; FIT (AU, AP, 02:52 PM
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)

L10 2418 257/$.ccls. AND pinned |(US-PGPUB; USPAT; [OR ON ON 2024/01/08
adj2 (layer film) SAME [USOCR; FIT (AU, AP, 02:53 PM
ferromagnetic adj2 AT, BE, BG, BR, BY,

(layer film) 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,
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L11

L12

L13

L14

1641

1020

648

16

257/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) AND barrier
adj2 (layer film)

257/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) AND barrier
adj2 (layer film) AND
(MgO magnesium)

257/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) SAME
barrier adj2 (layer film)
AND (MgO magnesium)

("5764567" | "5902690"
| "6127053" | "6259644"
| "6292389" | "6297983"

RS, SE, SG, Sl, 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, 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, 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, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/01/08
02:54 PM

2024/01/08
02:55 PM

2024/01/08
02:55 PM

2024/01/08
03:23 PM
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L15

L16

L17

L18

278

695

674

| "6429497" |
"20020182442").pn. OR
("6794695").urpn. AND
(PGPB | USPT |
USOC).dbnm.

438/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) SAME
barrier adj2 (layer film)
AND (MgO magnesium)

361/$.ccls. AND pinned
adj2 (layer film) SAME
ferromagnetic adj2
(layer film) SAME
barrier adj2 (layer film)
AND (MgO magnesium)

L13 L15

L17 AND ( (H10N50/10
OR H10N50/01 OR
H10N50/85 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, 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,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/01/08
04:37 PM

2024/01/08
04:37 PM

2024/01/08
04:38 PM

2024/01/08
04:48 PM

03/08/2024 08:59:18 PM
Workspace: 18219320
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G11C11/161 OR CA, CH,CN, CS, CU,
G11C11/16 OR CZ, DD, DE, DK, EA,
G11C11/5607 OR EE, EP, ES, FI, FR, GB,
G11C11/15 OR HR, HU, ID, IE, IL, IS,
B82Y25/00 OR IT, JP, KR, LT, LU, LV,
H10B53/30 OR MA, MC, MD, MY, NL,
H10B61/22 OR NO, NZ, OA, PH, PL,
HO01L28/55 OR PT, RO, RS, RU, SE,
HO1F10/132 OR SG, SI, 8K, SU, TH,
HO1F10/3254).cpc.) TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT,
IBM_TDB)

L19 2 ("7488609" (US-PGPUB; USPAT) [OR ON ON 2024/01/08
"7385842").pn. 04:58 PM

L20 1 ("6794695").pn. (US-PGPUB; USPAT) [OR ON ON 2024/01/08

09:20 PM

L21 3 ("20040042264" (US-PGPUB; USPAT) |OR ON ON 2024/01/08
"6219274" 09:45 PM
"20040061154").pn.

L22 1 ("20040109347").pn. (US-PGPUB; USPAT) [OR ON ON 2024/01/09

12:45 PM

L23 1 ("6794695").pn. (US-PGPUB; USPAT) |OR ON ON 2024/01/09

12:49 PM

L24 142 257/$.ccls. AND "111"  |(US-PGPUB; USPAT) [OR ON ON 2024/01/09
SAME BCC 12:56 PM

L25 720 257/$.ccls. AND pinned |(US-PGPUB; USPAT; [OR ON ON 2024/03/08
adj2 (layer film) SAME [USOCR; FIT (AP, AT, 08:48 PM
ferromagnetic adj2 AU, BE, BG, BR, BY,

(layer film) AND barrier |CA, CH, CN, CS, CU,

adj2 (layer film) WITH [CZ, DD, DE, DK, EA,

(MgO magnesium) 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, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L26 1597 257/$.ccls. AND (US-PGPUB; USPAT; |OR ON ON 2024/03/08
(ferromagnetic pinned) |USOCR; FIT (AP, AT, 08:49 PM
adj3 (layer film) AND AU, BE, BG, BR, BY,
barrier adj2 (layer film) |CA, CH, CN, CS, CU,

WITH (MgO CZ, DD, DE, DK, EA,
magnesium) 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, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
03/08/2024 08:59:18 PM Page 6 of 9
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L27

L28

L29

L30

1026

591

277

257/$.ccls. AND
(ferromagnetic pinned)
adj3 (layer film) SAME
barrier adj2 (layer film)
SAME (MgO
magnesium)

257/$.ccls. AND
(ferromagnetic pinned)
adj3 (layer film) SAME
tunnel adj3 barrier adj2
(layer film) SAME (MgO
magnesium)

438/$.ccls. AND
(ferromagnetic pinned)
adj3 (layer film) SAME
tunnel adj3 barrier adj2
(layer film) SAME (MgO
magnesium)

361/$.ccls. AND
(ferromagnetic pinned)
adj3 (layer film) SAME
tunnel adj3 barrier adj2
(layer film) SAME (MgO

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, 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, 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,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/03/08
08:49 PM

2024/03/08
08:49 PM

2024/03/08
08:49 PM

2024/03/08
08:50 PM

03/08/2024 08:59:18 PM
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magnesium) 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)
L31 645 L28 L29 L30 (US-PGPUB; USPAT; |OR ON ON 2024/03/08
USOCR; FIT (AP, AT, 08:50 PM
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)
L32 611 L31 AND ( (H10N50/10 [(US-PGPUB; USPAT; [OR ON ON 2024/03/08
OR H10N50/01 OR USOCR; FIT (AP, AT, 08:56 PM
H10N50/85 OR AU, BE, BG, BR, BY,
G11C11/161 OR CA, CH, CN, CS, CU,
G11C11/16 OR CZ, DD, DE, DK, EA,
G11C11/5607 OR EE, EP, ES, FI, FR, GB,
G11C11/15 OR HR, HU, ID, IE, IL, IS,
B82Y25/00 OR IT, JP, KR, LT, LU, LV,
H10B53/30 OR MA, MC, MD, MY, NL,
H10B61/22 OR NO, NZ, OA, PH, PL,
HO01L28/55 OR PT, RO, RS, RU, SE,
HO1F10/132 OR SG, SI, SK, SU, TH,
HO1F10/3254).cpc.) TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
PE2E SEARCH - Search History (Interference)
Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 538 257/$.ccls. AND (US-PGPUB; USPAT) |OR ON ON 2024/03/08
(ferromagnetic pinned) 08:59 PM
adj3 (layer film) SAME
tunnel adj3 barrier adj2
(layer film) SAME (MgO
magnesium)
N2 250 438/$.ccls. AND (US-PGPUB; USPAT) |OR ON ON 2024/03/08
(ferromagnetic pinned) 08:59 PM
03/08/2024 08:59:18 PM Page 8 of 9
Workspace: 18219320 AC
WD EX1018

Western Digital v IP Bridge
Page 184



adj3 (layer film) SAME
tunnel adj3 barrier adj2
(layer film) SAME (MgO
magnesium)

N3 1 361/$.ccls. AND (US-PGPUB; USPAT) [OR ON ON 2024/03/08
(ferromagnetic pinned) 08:59 PM
adj3 (layer film) SAME
tunnel adj3 barrier adj2
(layer film) SAME (MgO
magnesium)
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CUSTOMER # 61650 FILING DATE  07/07/2023
CORRESPONDENCE - FIRST NAMED  Shinji YUASA
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /1248 E202430A34358072 Oleksandra Onishchuk
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1501 UTILITY ISSUE FEE 1200.00 1 1200.00
TOTAL
AMOOUNT- $1,200.00

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 filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

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

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

WD EX1018
Western Digital v IP Bridge
Page 189



Page 2 of 2

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.

WD EX1018
Western Digital v IP Bridge
Page 190



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

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 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. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the

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

61650 7590 03/18/2024 Certificate of Mailing or Transmission
MYERS WOLIN, LLC 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
100 SOUTH JEFFERSON ROAD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
SUITE 202 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

WHIPPANY, NJ 07981-1009

(Typed or printed name)

(Signature)|
(Date)|
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Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a
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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/219.320 04/23/2024 11968909 IBTH 13318A 5276
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electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
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or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.
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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 Center (https:/
patentcenter.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.
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors):

Shinji YUASA, lbaraki, JAPAN;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Godo Kaisha IP Bridge 1, Tokyo, JAPAN;

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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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. |
18/219,320 07/07/2023 Shinji YUASA IBTH 13318A 5276
61650 7590 0412312024 | EXAMINER |
MYERS WOLIN, LLC
100 SOUTH JEFFERSON ROAD CHAMBLISS, ALONZO
SUITE 202
WHIPPANY, NJ 07981-1009 | ART UNIT | paper~UMBER |
2897
| NOTIFICATION DATE | DELIVERY MODE |
04/23/2024 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patent@myerswolin.com
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APPLICATION NO. ISSUE DATE PATENT NO.

18/219,320 23-Apr-2024 11968909

MYERS WOLIN, LLC
100 SOUTH JEFFERSON ROAD
WHIPPANY, NJ 07981-1009

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://
patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit
https://www.uspto.gov/electronicgrants
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