Case 2:22-cv-06088 Document & Filed 08/28/22 Page 1of 1 Page ID #1283

AO 120 (Rev. 08/10)

To. Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Central District of California on the following
[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
8/26/2022 Central District of California

PLAINTIFF DEFENDANT

MR TECHNOLOGIES, GMBH WESTERN DIGITAL TECHNOLOGIES, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,978,413 5/22/2018 MR TECHNOLOGIES, GMBH

2 11,133,031 9/8/2021 MR TECHNOLOGIES, GMBH

3 9,928,864 3/27/2018 MR TECHNOLOGIES, GMBH

4 11,138,997 10/5/2021 MR TECHNOLOGIES, GMBH

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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Case 6:22-0v-00812-ADA Document 10 Filed 08/26/22 Page 1ot l
AO 120 (Rev. 08/10)
TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following

(] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:22-cv-00612 6/13/2022 Western District of Texas
PLAINTIFF DEFENDANT
MR TECHNOLOGIES, GMBH WESTERN DIGITAL CORPORATION
PATENT OR DATE QF PATENT - A TR T Ty A - ,
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 9,978,413 5/22/2018 MR TECHNOLOGIES, GMBH
2 11,133,031 9/28/2021 MR TECHNOLOGIES, GMBH
3 9,928,864 3/27/2018 MR TECHNGCLOGIES, GMBH
4 11,138,997 10/5/2021 MR TECHNOLOGIES, GMBH
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT - D . - -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

08/26/2022 Doc #9 NOTICE of Voluntary Dismissal

CLERK (BY) DEPUTY CLERK ‘\\\‘\\\@@5‘\* DATE
PHILIP J. DEVLIN eI 08/26/2022

Pt SR
&

o
S

&
S
N

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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Case 6:22-0v-00612-ADA  Document 2 Filed 06/13/22 Page Lof 1

AO 120 (Rev. 08/10)

To. Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:22-cv-00612 6/13/2022 Western District of Texas
PLAINTIFF DEFENDANT

MR TECHNOLOGIES, GMBH WESTERN DIGITAL CORPORATION

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,978,413 5/22/2018 MR TECHNOLOGIES, GMBH

2 11,133,031 9/28/2021 MR TECHNOLOGIES, GMBH

3 9,928,864 3/27/2018 MR TECHNOLOGIES, GMBH

4 11,138,997 10/5/2021 MR TECHNOLOGIES, GMBH

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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g o, UNITED STATES PATENT AND TRADEMARK OFFICE
( , ~.-‘$‘§\ UNITED STATES DEPARTMENT OF COMMERCE

R ] United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O.Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/925,749 10/05/2021 11138997 SUSP0O2US2 8424
143793 7590 09/15/2021

Gergely T. Zimanyi
11 Dartmouth Drive
Berkeley, CA 94705

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

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

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

IR103 (Rev. 10/09)

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

143793 7590 05/27/2021 Certificate of Mailing or Transmission
ar i i I hereby certify that this Fee(s) Transmiltal is being deposited with the United
Ger‘%ely T. lefinyl States Postal Service with sufficient postage for first class mail in an envelope
11 Dartmouth Drive addressed to the Mail Stop ISSUE FEE address above, or being transmitted (o
Berkeley, CA 94705 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed narme)

{Siguature)

(Date}
I APPLICATION NO. | FILING DATE l FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATTION NO. I
15/925,749 03/19/2018 Diecter Suess SUSPO2US2 8424
TITLE OF INVENTION: MULTILAYER EXCHANGE SPRING RECORDING MEDIA
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE | DATE DUE I
nonprovisional SMALL: $600 $0.00 $0.00 $600 08/27/2021
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
CHAU, LISAN 1785 428-827000
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 te 3 registered patent altorneys
or agents OR, alternatively, 1

i Change of correspondence address (or Change of Correspondence

D) P £ avinole (3 AVine as 4 p
Address form PTO/SB/122) altached. (2) The name of a single firm (having as 4 member a

registered attorney or agent) and the names of up to 2

g [T . L } 2 registered patent attorneys or agents. It no name is
Fee Address” indication (or "Fee Address" Indication form PTO/ listed, 5o name wilk be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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

PLEASE NOTE: Unless an assignee is idemuified 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 i1s NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (d tndividual ' Corporation or other private group entity (1 Government

44. Fees submitted: Wlssue Fee [dpublication Tee Gf required) [JAdvance Order - # of Copies

4b. Method of Payment: (Pleuse first reapply any previously paid fee shown above)

@ Electronic Payment via EFS-Web i Enclosed check (.} Non-etectronic payment by credit card (Attach form PTO-2038)

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

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

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

NOTE: Checking this box will be taken to be a notification of loss of entitlement (o small or micro
enlity status, 4s applicable.

4 Applicant certifying micro entity staws. See 37 CFR 1.29

4 Applicant asserting small entity status. See 37 CFR 1.27

(W Applicant changing to regular undiscounted [ee status.

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

/Gergely T. Zimanyi/ pae | 08/27/2021
45,754

Authorized Signature

Gergely T. Zimanyi

Typed or printed name Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OFF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 15925749

Filing Date: 19-Mar-2018

Title of Invention: MULTILAYER EXCHANGE SPRING RECORDING MEDIA
First Named Inventor/Applicant Name: Dieter Suess

Filer: Gergely T. Zimanyi/Richard Pask

Attorney Docket Number: SUSP02US2

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—;;:;)I in

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

UTILITY APPL ISSUE FEE 2501 1 600 600

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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Description Fee Code Quantity Amount SuB—;’;(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 600

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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Electronic Acknowledgement Receipt

EFS ID: 43629664
Application Number: 15925749
International Application Number:
Confirmation Number: 8424
Title of Invention: MULTILAYER EXCHANGE SPRING RECORDING MEDIA
First Named Inventor/Applicant Name: Dieter Suess
Customer Number: 143793
Filer: Gergely T. Zimanyi/Richard Pask
Filer Authorized By: Gergely T. Zimanyi
Attorney Docket Number: SUSP02US2
Receipt Date: 28-AUG-2021
Filing Date: 19-MAR-2018
Time Stamp: 00:01:23
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $600
RAM confirmation Number E20218R103000012
Deposit Account
Authorized User

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

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION

Exhibit 1002
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File Listing:

Document e . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
375238
1 Issue Fee Payment (PTO-85B) 1_SUSP02US2_lIssue_Fee.pdf no 1
1a0a30e546d5901a43a77c398f3f8aSaeeb7]
00c0
Warnings:
Information:
37930
2 Fee Worksheet (SB06) fee-info.pdf no 2
9d7835454caBa381d1f2e2c76ccbb78d773|
7a666
Warnings:
Information:
Total Files Size (in bytes){ 413168

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
Exhibit 1002
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Gergely T. Zimanyi
11 Dartmouth Drive
Berkeley, CA 94705

Courtesy Reminder for
Application Serial No: 15/925,749

Attorney Docket No: SUSP02US2
Customer Number: 143793
Date of Electronic Notification: 05/27/2021

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following

email address(es) associated with your customer number:
gzimanyi@gmail.com
richepask@gmail.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
Exhibit 1002
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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 |
143793 7590 05/27/2021
Gergely T. Zimanyi CHAU, LISA N
11 Dartmouth Drive
Berkeley, CA 94705 | ART UNIT PAPER NUMBER |
1785
DATE MAILED: 05/27/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/925,749 03/19/2018 Dieter Suess SUSP02US2 8424

TITLE OF INVENTION: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

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

nonprovisional SMALL $600 $0.00 $0.00 $600 08/27/2021

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)
RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

143793 7590 05/27/2021 Certificate of Mailing or Transmission
Gergely T Zimanyi I hereby certify that this Fee(s) Transmittal is being deposited with the United
' X States Postal Service with sufficient postage for first class mail in an envelope
11 Dartmouth Drive addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Berkeley CA 94705 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/925,749 03/19/2018 Dieter Suess SUSP02US2 8424
TITLE OF INVENTION: MULTILAYER EXCHANGE SPRING RECORDING MEDIA
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 08/27/2021

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHAU, LISAN 1785 428-827000
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/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

O e N P 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.

SB/47; Rev 03-09 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)

|55}

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

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

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

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

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
15/925,749 03/19/2018 Dieter Suess SUSP02US2 8424
| EXAMINER |
143793 7590 05/27/2021
Gergely T. Zimanyi CHAU, LISA N
11 Dartmouth Drive
Berkeley, CA 94705 | ART UNIT PAPER NUMBER |

1785

DATE MAILED: 05/27/2021

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

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

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

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 15/925,749 Suess, Dieter
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
LISA CHAU 1785 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.} This communication is responsive to 2/5/2021.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-2,4-8 and 11-12 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a) CJAIl b) JSome  *c) J None of the:

1. [J Certified copies of the priority documents have been received.
2. (3 Certified copies of the priority documents have been received in Application No.

3. [J 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.

(O 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.

Attachment(s)
1.[J Notice of References Cited (PTO-892)

2.V} Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 2/5/2021.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (O Other .
of Biological Material

4.V Interview Summary (PTO-413),
Paper No./Mail Date. 5/17/2021.

5. (¥] Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

/LC/

/Holly Rickman/
Lisa Chau

Primary Examiner, Art Unit 1785

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210518
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Application/Control Number: 15/925,749 Page 2
Art Unit: 1785

EXAMINER'S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the

payment of the issue fee.

Authorization for this examiner's amendment was given in an interview with Gergely

Zimanyi on 5/18/2021.

The application has been amended as follows:

Claims 13-24 (cancelled).

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
Exhibit 1002
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Application/Control Number: 15/925,749 Page 3
Art Unit: 1785

Reasons for Allowance

2. The following is an examiner’s statement of reasons for allowance:

The closest prior art, D. Suess et al., “Optimization of Exchange Spring Perpendicular
Recording Media” Intermag Nagoya, April 2005, magnet.aip.tuwien.ac.at, Vienna University of
Technology, Austria 18 powerpoint printout pages (“Suess et al.”), teaches a magnetic recording
medium comprising an exchange coupled magnetic multilayer structure comprising a hard
magnetic storage layer having a first coercive field greater than 0.5 T and a nucleation host
having a second coercive field, wherein said nucleation host is formed on the hard magnetic
storage layer, exchange coupled to the hard magnetic storage layer, and has a gradient
anisotropy (i.e. magnetic moments/vectors in a gradient anisotropy) (Please see Slides 1, 3, and
15).

However, the prior art of record does not teach or suggest the coercive field relationship
between the nucleation host and hard magnetic storage layer and a nucleation host comprising
multiple ferromagnetic layers with increasing anisotropy constant K from layer to layer.

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.”

Conclusion
3. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to LISA CHAU whose telephone number is (571)270-5496. The examiner
can normally be reached on Monday-Friday 11 AM-730 PM.
Examiner interviews are available via telephone, in-person, and video conferencing

using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
Exhibit 1002
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Application/Control Number: 15/925,749 Page 4
Art Unit: 1785

encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Mark Ruthkosky can be reached on (571) 272-1291. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative or access to

the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/LC/
Lisa Chau
Art Unit 1785

/Holly Rickman/
Primary Examiner, Art Unit 1785

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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Examiner-Initiated Interview Summary

Application No. Applicant(s)

15/925,749 Suess, Dieter
Examiner Art AlA (First Inventor Page
LISA CHAU Unit to File) Status

LISA CHAU

Examiner

Telephonic

Gergely Zimanyi

Agent

Date of Interview: 17 May 2021

Issues Discussed:

Other
Authorization for Examiner's Amendment

/LISA'N CHAU/
Examiner, Art Unit 1785

/Holly Rickman/

Primary Examiner, Art Unit 1785

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated

by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:
MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019)

Interview

Summary

Paper No. 20210518

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |55 749 Suess, Dieter

H “ “HH Examiner Art Unit

LISA CHAU 1785
CPC
Symbol Type Version
G11B 66 F 2013-01-01
B82Y 00 | 2013-01-01
GO01R 093 | 2013-01-01
GO01R 1207 | 2013-01-01
G11B 64 | 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version

LC/ 18 May 2021
Lisa Chau Total Claims Allowed:
(Assistant Examiner) (Date) 9
/Holly Rickman/ 21 May 2021 . . N
Primary Examiner, Art Unit 1785 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20210518
Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |55 749 Suess, Dieter

H “ “ HH Examiner Art Unit
LISA CHAU 1785

INTERNATIONAL CLASSIFICATION

CLAIMED

G11B

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

LC/ 18 May 2021

Lisa Chau Total Claims Allowed:
(Assistant Examiner) (Date) 9

/Holly Rickman/ 21 May 2021 . . N
Primary Examiner, Art Unit 1785 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20210518

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |55 749 Suess, Dieter

H “ “HH Examiner Art Unit
LISA CHAU 1785

(J Claims renumbered in the same order as presented by applicant [J CPA (O T.D. [J R.1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 1 10 19
2 2 8 11 20
3 9 12 21
3 4 13 22
4 5 14 23
5 6 15 24
6 7 16
7 8 17
9 18
Lo/ 18 May 2021
Lisa Chau Total Claims Allowed:
(Assistant Examiner) (Date) 9
/Holly Rickman/ 21 May 2021 . . N
Primary Examiner, Art Unit 1785 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20210518

Page 3 of 3
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noftes 15/925.749 Suess, Dieter
LISA CHAU 1785

CPC - Searched*
Symbol Date Examiner
G11B 5/+ 10/25/2019 LC
G11B 2005/0029, 3996 10/25/2019 LC
G11B 20/10, 1217 10/25/2019 LC
G11B 2020/10898, 1281 10/25/2019 LC
G11B 2220/235, 2516 10/25/2019 LC
HO1F 10/3295, 30, 12, 3218, 324 10/25/2019 LC
HO1F 41/0206, 18, 30, 302, 303, 305, 32 10/25/2019 LC
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
428 800+

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Inventor 10/25/2019 LC
Prosecution histories on App. No. 11424859 and 12619849 10/25/2019 LC
All classification searched with TEXT 10/25/2019 LC
Update 09/01/2020, 5/18/2021 | LC

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20210518
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Search Nofles

15/925,749

Application/Control No.

Suess, Dieter

Applicant(s)/Patent Under Reexamination

H“m “m “HHH H ‘“ ‘l“ o e

LISA CHAU 1785
Interference Search
US Class/CPC .
Symbol US Subclass/CPC Group Date Examiner
EAST USPat and USPGPub 05/18/2021 LC

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20210518
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117:19

544

"20040057156" or "20040053078"

© 0040013010

US-PGPUB;
USPAT;
{USOCR;
‘EPO; JPO;
DERWENT

US-PGPUB;
'USPAT;
'USOCR;
'EPO; JPO;
 DERWENT

AD]

OFF

12013/11/01
17:34 -

2013/11/01
a7

"6759149"

'US-PGPUB; ,
USPAT;,

12013/11/01
117:50

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION

Exhibit 1002
Page 28 of 229



:"20060177704"

'US-PGPUB; ADJ
_USPAT:

:USOCR;
EPO; JPO;

DERWENT

1549 1,117

S50 1,027

:(428/827,828,828.1,829).ccls.

1549 AND ( (G11B5/66 OR G11B5/65 OR
|G11B5/7325 OR G11B5/667 OR G11B5/82
'OR G11B5/855 OR G11B5/84 OR
.G11B5/746 OR G11B5/656 OR G11B5/732
'OR G11B5/8404 OR G11B5/72 OR :
.G11B5/64 OR G11B5/653 OR G11B5/851
'OR G11B5/1278 OR G11B5/738 OR

. G11B5/743 OR G11B2005/0021 OR
|G11B2005/0024 OR G11B2005/0029 OR
.G11B5/3906 OR G11B5/3909 OR
.G11B2020/1281 OR G11B20/10 OR
'G11B20/1217 OR G11B2220/235 OR

. G11B2220/2516 OR G11B5/1276 OR
/G11B5/235 OR G11B5/3113 OR
.G11B5/314 OR G11B5/3146 OR
|G11B5/3153 OR G11B5/3163 OR
.G11B5/3929 OR G11B5/3983 OR
.G11B5/6088 OR G11B5/645 OR
.G11B5/647 OR G11B5/70605 OR
.G11B5/70626 OR G11B5/708 OR
.G11B5/716 OR G11B5/7315 OR
'G11B5/735 OR G11B5/85 OR
G11B5/865).CPC. )

"20040086753" or "20040013910" or
:"6610424"

'EPO; JPO;

' DERWENT

© 428/8%.ccls. and (grad$5 near2  US-PGPUB; ADJ
:anisotrop$5) -USPAT; ?
: 'USOCR;

_EPO; JPO;
DERWENT

_US-PGPUB; AD]
USPAT;
USOCR
'US-PGPUB; AD]

USPAT;

_USOCR

OFF

12013/11/01
117:50 ;

12013/11/01
17:57 ‘

2014/08/22

114:55

12014/12/28
;15:58 ;

£ 2014/12/28

:15:58

:S50 and (grad$5 near2 anisotrop$5)

'US-PGPUB; ADJ
USPAT;

_USOCR;
EPO; JPO; : 5
DERWENT

OFF

:15:58
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:(428/827,828,828.1,829).ccls. and
:(grad$5 near2 anisotrop$5)

'US-PGPUB;
(USPAT;
'USOCR

12015/06/24
17:23 :

:Jp "03254421"

:(428/827,828,828.1,829).ccls. and
(grad$5 near2 anisotrop$5)

chau near3 lisa

'US-PGPUB;
_USPAT:

:USOCR;

FPRS; EPO; -

JPO;
:DERWENT

'US-PGPUB;

(USPAT;

USOCR
'US-PGPUB;
(USPAT;

12016/02/23
:16:46 :

12016/02/23
:18:20 :

©2016/08/29
-16:26 :

557

s

"20010051287"
© "20050058855"

(428/827,828,828.1,829).ccls.

558 AND ( (G11B5/66 OR G11B5/65 OR
(G11B5/7325 OR G11B5/667 OR G11B5/82
(OR G11B5/855 OR G11B5/84 OR

'US-PGPUB;
USPAT;

USOCR;

FPRS; EPO;

JPO;

'DERWENT
US-PGPUB;
USPAT;

'USOCR;

FPRS; EPO;

JPO;
:DERWENT

:G11B5/746 OR G11B5/656 OR G11B5/732
‘OR G11B5/8404 OR G11B5/72 OR :
-G11B5/64 OR G11B5/653 OR G11B5/851
‘OR G11B5/1278 OR G11B5/738 OR
:G11B5/743 OR G11B2005/0021 OR
-G11B2005/0024 OR G11B2005/0029 OR
:G11B5/3906 OR G11B5/3909 OR
:G11B2020/1281 OR G11B20/10 OR
{G11B20/1217 OR G11B2220/235 OR
-G11B2220/2516 OR G11B5/1276 OR
G11B5/235 OR G11B5/3113 OR
:G11B5/314 OR G11B5/3146 OR
-G11B5/3153 OR G11B5/3163 OR
:G11B5/3929 OR G11B5/3983 OR
:G11B5/6088 OR G11B5/645 OR
:G11B5/647 OR G11B5/70605 OR
-G11B5/70626 OR G11B5/708 OR

'US-PGPUB;
USPAT;
USOR
'US-PGPUB;

USPAT;

-USOCR

AD]

AD]

12016/08/29
119:25 -

| 2016/08/29
:19:39 :

12017/06/11
117:15 :
 2017/06/11
117:15 -
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'G11B5/716 OR G11B5/7315 OR
:G11B5/735 OR G11B5/85 OR
:G11B5/865).CPC. )

1S60 34 :S59 and (grads$5 near2 anisotrop$5) ‘US-PGPUB; :ADJ] : OFF 12017/06/11
: E : USPAT; :17:15 :
‘USOCR; % % f
“EPO; JPO;
‘DERWENT

-(("20010051287") or ("'20040053078") or :2017/12/04 -
1("20040057156") or ("20070292720") or 12:42 :
("5583727") or ("6280813") or : f
1("6383668") or ("6468670") or 'FPRS; EPO;

("7550210")).PN. JPO; %

L : 'DERWENT 5 : :
1569 80 lisa near2 chau 'US-PGPUB;  ADJ] 'ON 12019/10/09
L : USPAT; 11:39 ‘
‘USOCR; : i

'FPRS; EPO; |

JPO; :

DERWENT

S70:1 1"20180211689" 'US-PGPUB; :AD] ON  2019/10/22
L : USPAT; 118:00 ‘

- USOCR , : .
'S71 2,303 ((G11B5/64 OR G11B5/66).CPC. ) 'US-PGPUB; AD] ON  2019/10/22
- ; USPAT; 18:01 '
- ; USOCR : :
572 1,161 (428/827,828,828.1,829).ccls. 'US-PGPUB; ADJ ON  2019/10/22
- : USPAT; 18:01 :
L s USOCR § |
'S73 1,110 S72 AND ( (G11B5/66 OR G11B5/65 OR  US-PGPUB; AD] ON  2019/10/22
L 'G11B5/7325 OR G11B5/667 OR G11B5/82 USPAT; 18:01 :

'OR G11B5/656 OR G11B5/84 OR USOCR % :

|G11B5/855 OR G11B5/7379 OR :

|G11B5/746 OR G11B5/851 OR

|G11B2005/0021 OR G11B2005/0024 OR

'G11B5/64 OR G11B5/653 OR G11B5/73

'OR G11B5/1278 OR G11B5/8404 OR

'G11B5/314 OR G11B5/743 OR

|G11B5/3909 OR G11B5/72 OR

|G11B5/7315 OR G11B2005/0029 OR

|G11B2005/3996 OR G11B20/10 OR

|G11B5/1276 OR G11B5/85 OR :

|G11B2020/10898 OR G11B2020/1281 OR

|G11B20/1217 OR G11B2220/235 OR

|G11B2220/2516 OR G11B5/127 OR

|G11B5/1272 OR G11B5/235 OR

|G11B5/3113 OR G11B5/3133 OR

'G11B5/3146 OR G11B5/3153 OR

|G11B5/3163 OR G11B5/3906 OR

'G11B5/3912 OR G11B5/3929 OR
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. G11B5/6088 OR G11B5/645 OR
.G11B5/647 OR G11B5/706 OR
.G11B5/70605 OR G11B5/708 OR j
'G11B5/716 OR G11B5/735 OR G11B5/865
'OR HO1F10/3286 OR HO1F10/123 OR '
'HO1F10/3254 OR HO1F10/3272 OR
'HO1F10/329 OR HO1F10/3295 OR
'HO1F10/30 OR HO1F41/0206 OR
'HO1F10/12 OR HO1F10/3218 OR
'HO1F10/324 OR HO1F41/18 OR
'HO1F41/30 OR HO1F41/302 OR
'HO1F41/303 OR HO1F41/305 OR
'HO1F41/32 OR Y10T428/115 OR

1 Y10T29/4902 OR Y10T29/49032 OR
1Y10T29/49067 OR Y10T428/12458 OR
Y10T428/12465 OR Y10T428/12931 OR
Y10T428/26 OR Y10T428/265 OR
Y10T156/10 OR Y10T29/49021 OR
Y10T29/49043 OR Y10T29/49044 OR
Y10T29/49048 OR Y10T29/49052 OR
Y10T428/11 OR Y10T428/1107 OR
Y10T428/1114 OR Y10T428/1121 OR
Y10T428/1143 OR Y10T428/24273 OR

1574 96,979

1Y10T428/315 OR Y10T83/04).CPC. )

((G11B5/66 OR G11B5/65 OR \US-PGPUB;  ADJ ON

:G11B5/7325 OR G11B5/667 OR G11B5/82 ' USPAT;

‘OR G11B5/656 OR G11B5/84 OR 'USOCR
:G11B5/855 OR G11B5/7379 OR ;
‘G11B5/746 OR G11B5/851 OR

-G11B2005/0021 OR G11B2005/0024 OR
‘G11B5/64 OR G11B5/653 OR G11B5/73

‘OR G11B5/1278 OR G11B5/8404 OR

:G11B5/314 OR G11B5/743 OR

G11B5/3909 OR G11B5/72 OR

:G11B5/7315 OR G11B2005/0029 OR
:G11B2005/3996 OR G11B20/10 OR

'G11B5/1276 OR G11B5/85 OR ;
:G11B2020/10898 OR G11B2020/1281 OR
{G11B20/1217 OR G11B2220/235 OR :
:G11B2220/2516 OR G11B5/127 OR

‘G11B5/1272 OR G11B5/235 OR

:G11B5/3113 OR G11B5/3133 OR

‘G11B5/3146 OR G11B5/3153 OR

-G11B5/3163 OR G11B5/3906 OR

:G11B5/3912 OR G11B5/3929 OR

‘G11B5/6088 OR G11B5/645 OR

:G11B5/647 OR G11B5/706 OR

‘G11B5/70605 OR G11B5/708 OR 5
:G11B5/716 OR G11B5/735 OR G11B5/865

‘OR HO1F10/3286 OR HO1F10/123 OR ‘
'HO1F10/3254 OR HO1F10/3272 OR : ; ;
HO1F10/329 OR HO1F10/3295 OR : : :

12019/10/22

118:01
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‘HO1F10/30 OR HO1F41/0206 OR
‘HO1F10/12 OR HO1F10/3218 OR
:HO1F10/324 OR HO1F41/18 OR
:HO1F41/30 OR HO1F41/302 OR
:HO1F41/303 OR HO1F41/305 OR
‘HO1F41/32 OR Y10T428/115 OR
“Y10T29/4902 OR Y10T29/49032 OR
1Y10T29/49067 OR Y10T428/12458 OR
:Y10T428/12465 OR Y10T428/12931 OR
:Y10T428/26 OR Y10T428/265 OR
:Y10T156/10 OR Y10T29/49021 OR
:Y10T29/49043 OR Y10T29/49044 OR
'Y10T29/49048 OR Y10T29/49052 OR
'Y10T428/11 OR Y10T428/1107 OR
1Y10T428/1114 OR Y10T428/1121 OR
:Y10T428/1143 OR Y10T428/24273 OR
:Y10T428/315 OR Y10T83/04).CPC. )

S75.9 :S73 and ((varies$5 or vary$6 or US-PGPUB; :AD] :ON 12019/10/22
: i -gradient$5 or gradual$5 or variat$5) USPAT; :18:02 :
:nearl5 (anisotrop$5 near3 ("k" or :USOCR : z E

:constant$5))) :

' S76:57 574 and ((varies$5 or vary$6 or :US-PGPUB; :AD] :ON :2019/10/22

: : ‘gradient$5 or gradual$5 or variat$5) {USPAT; :18:02
‘nearl5 (anisotrop$5 near3 ("k" or "USOCR :
:constant$5s))) :

577 153 S74and (exchange$5 near3 spring5)  US-PGPUB; AD]  ON  2019/10/22
L s 'USPAT; 18:11 :
USOCR - : :

1S78 12 ((("SUESS") near3 ("Dieter"))).INV. 'US-PGPUB; ADJ ON  2019/10/24
i ? : "USPAT; 115:36 :
‘USOCR; : ; :
‘EPO; JPO;
: : : 'DERWENT 5 : :
1S79 114 1 (428/827,828,828.1,829).ccls. and ("110"  US-PGPUB; :ADJ] ON :2019/10/25
: -or I11o or "l1.sub.o0" or "I1.sub.0" or USPAT; 115:10 :
"l.sub.10" or "l.sub.10") ‘USOCR 5 5 i

1S80 406 (428/8%).ccls. and ("110" or 110 or 'US-PGPUB; ' ADJ ON  2019/10/25
f :"l1.sub.0" or "I1.sub.0" or "l.sub.10" or ~  USPAT; :15:24 ‘
"l.sub.10") USOCR : :

S81 2 "20070026262" 'US-PGPUB; ADJ ON  2019/10/25
o 5 USPAT; 15:32 :
USOCR : :

S82 18 ("2007/0026262").URPN. USPAT  ADJ ON  2019/10/25
- ; ; 1533
1583 98,570 ( (G11B5/66 OR G11B5/65 OR (US-PGPUB;  ADJ ON  2020/09/01
o (G11B5/7325 OR G11B5/667 OR G11B5/82 USPAT; 12:33

(OR G11B5/656 OR G11B5/84 OR USOCR | |

G11B5/855 OR G11B5/7379 OR :

|G11B5/746 OR G11B5/851 OR
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:G11B2005/0021 OR G11B2005/0024 OR
:G11B5/64 OR G11B5/653 OR G11B5/73
:OR G11B5/1278 OR G11B5/8404 OR
:G11B5/314 OR G11B5/743 OR
:G11B5/3909 OR G11B5/72 OR
:G11B5/7315 OR G11B2005/0029 OR
:G11B2005/3996 OR G11B20/10 OR
'G11B5/1276 OR G11B5/85 OR :
:G11B2020/10898 OR G11B2020/1281 OR
:G11B20/1217 OR G11B2220/235 OR
:G11B2220/2516 OR G11B5/127 OR
:G11B5/1272 OR G11B5/235 OR
‘G11B5/3113 OR G11B5/3133 OR
:G11B5/3146 OR G11B5/3153 OR
'G11B5/3163 OR G11B5/3906 OR
:G11B5/3912 OR G11B5/3929 OR
:G11B5/6088 OR G11B5/645 OR
:G11B5/647 OR G11B5/706 OR
:G11B5/70605 OR G11B5/708 OR
:G11B5/716 OR G11B5/735 OR G1185/865
“OR HO1F10/3286 OR HO1F10/123 OR
‘HO1F10/3254 OR HO1F10/3272 OR
‘HO1F10/329 OR HO1F10/3295 OR
:HO1F10/30 OR HO1F41/0206 OR
-HO1F10/12 OR HO1F10/3218 OR
:HO1F10/324 OR HO1F41/18 OR
‘HO1F41/30 OR HO1F41/302 OR
‘HO1F41/303 OR H01F41/305 OR
‘HO1F41/32 OR Y10T428/115 OR
:Y10T29/4902 OR Y10T29/49032 OR
:Y10T29/49067 OR Y10T428/12458 OR
:Y10T428/12465 OR Y10T428/12931 OR
:Y10T428/26 OR Y10T428/265 OR
'Y10T156/10 OR Y10T29/49021 OR
:Y10T29/49043 OR Y10T29/49044 OR
1Y10T29/49048 OR Y10T29/49052 OR
Y10T428/11 OR Y10T428/1107 OR
:Y10T428/1114 OR Y10T428/1121 OR
:Y10T428/1143 OR Y10T428/24273 OR
1Y10T428/315 OR Y10T83/04).CPC. )

12020/09/01
12:33

583 and ((varies$5 or vary$6 or 'US-PGPUB; :AD] ON
:gradient$5 or gradual$5 or variat$5) USPAT; :
‘nearl5 (anisotrop$5 near3 ("k" or ‘USOCR

.constant$5))) :

585 99 336

:( (G11B5/66 OR G11B5/65 OR 'US-PGPUB; VADJ ON

'G11B5/7325 OR G11B5/667 OR G11B5/82 USPAT;
'OR G11B5/656 OR G11B5/84 OR 'USOCR
.G11B5/855 OR G11B5/7379 OR i
.G11B5/746 OR G11B5/851 OR

.G11B2005/0021 OR G11B2005/0024 OR
'G11B5/64 OR G11B5/653 OR G11B5/73

'OR G11B5/1278 OR G11B5/8404 OR

?2021/05/18
111:18 ‘
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'G11B5/314 OR G11B5/743 OR
:G11B5/3909 OR G11B5/72 OR
:G11B5/7315 OR G11B2005/0029 OR
:G11B2005/3996 OR G11B20/10 OR
:G11B5/1276 OR G11B5/85 OR :
:G11B2020/10898 OR G11B2020/1281 OR
:G11B20/1217 OR G11B2220/235 OR
:G11B2220/2516 OR G11B5/127 OR
:G11B5/1272 OR G11B5/235 OR
:G11B5/3113 OR G11B5/3133 OR
:G11B5/3146 OR G11B5/3153 OR
:G11B5/3163 OR G11B5/3906 OR
:G11B5/3912 OR G11B5/3929 OR
:G11B5/6088 OR G11B5/645 OR
'G11B5/647 OR G11B5/706 OR
:G11B5/70605 OR G11B5/708 OR ‘
:G11B5/716 OR G11B5/735 OR G1185/865
-OR HO1F10/3286 OR HO1F10/123 OR ‘
:HO1F10/3254 OR HO1F10/3272 OR
‘HO1F10/329 OR HO1F10/3295 OR
‘HO1F10/30 OR H01F41/0206 OR
‘HO1F10/12 OR HO1F10/3218 OR
‘HO1F10/324 OR HO1F41/18 OR
:HO1F41/30 OR HO1F41/302 OR
-HO1F41/303 OR HO1F41/305 OR
:HO1F41/32 OR Y10T428/115 OR
Y10T29/4902 OR Y10T29/49032 OR
:Y10T29/49067 OR Y10T428/12458 OR
1Y10T428/12465 OR Y10T428/12931 OR
:Y10T428/26 OR Y10T428/265 OR
:Y10T156/10 OR Y10T29/49021 OR
:Y10T29/49043 OR Y10T29/49044 OR
:Y10T29/49048 OR Y10T29/49052 OR
'Y10T428/11 OR Y10T428/1107 OR
:Y10T428/1114 OR Y10T428/1121 OR
1Y10T428/1143 OR Y10T428/24273 OR .
:Y10T428/315 OR Y10T83/04).CPC. ) i

1586 3,792 S85 and ((varies$5 or vary$6 or US-PGPUB; AD]  ON  2021/05/18
: i gradient$5 or gradual$5 or variat$5) {USPAT; 11:18 :
‘nearl5 ((anisotrop$5 near3 ("k" or ‘USOCR : : §
. ConstamtgS))orkuorkusub.$2)
S87 113 5585 and ((varies$5 or vary$6 or US-PGPUB; ADJ ' ON ;2021/05/18
: : :gradient$5 or gradual$5 or variat$5) {USPAT; :11:23 :
‘near15 ((anisotrop$5 near3 ("k" or 'USOCR ' : 5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, constant$)) or kuor *ku.sub"$2))
1S94 32 (US-20040053078-% | US-20040057156-$ US-PGPUB; AD] ON  2021/05/18

| US-20050058855-$ | US-20070292720-$  USPAT; 11:33
;| US-0051287-$ | US-0053078-$ | US- USOCR : : :
:0057156-$ | US-0058855-$ | US-0191576-

:$ | US-0211689-$ | US-0292720-$ | US-

:0605368-$ | US-20010051287-$ | US-
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120040191576-$ | US-20180211689-$ |
:US-2335590-$ | US-5583727-$ | US- :
:5851643-$ | US-6280813-$ | US-6383668-
:$ | US-6468670-$ | US-7550210-$ | US-
 7687157-$).DID.

‘ ("20180211689").PN. - 2021/ 65/”155

11:40

" US-PGPUB; OR e
USPAT;

Search Query Default Plurals

Reff Hits

S61 4 074 (coercwlty or (coerC|v$4 near5 (f|eld for' o
: ;force)) or hc$3 or "h.sub.c"$5) same
(magnet$5 or ferro$5magnet$5) cIm

((gradient or gradual$5 or |ncreas$5 or
: decreas$5) same (anisotrop$5 or
anisotrop$5 near5 constant$5 or ku or :
- ku$2 or "ku.sub."$2 or k!)).cim.

S61 and 62

562

63

564

_exchange$5 near4 spring.cim.

67

589

10

11,352

39

| grad$4 near3 anisotrop$5.clm.

CAD)

A

~ Operator

~ ADJ ON

2017/10/02
15:34

2017/10/02
15:37 |
2017/10/02
115:37

©2017/10/02
15:53

 (coercivity or (coerciv$4 near5 (field for
force)) or hc$3 or "h.sub.c"$5) same
(magnet$5 or ferro$5magnet$5) cIm

14,386 ¢

564 and (magnet$5 or
ferro$5magnet$5).cim.

((gradient or gradual$5 or |ncreas$5 or
- decreas$5) same (anisotrop$5 or
: anisotrop$5 near5 constant$5 or ku or
 ku$2 or "ku.sub."$2 or k!)).clm.

S

ON

12017/10/02
115:54

12017/10/02
1555 ‘

2017/10/02
15:56 '

2021/05/18
111:06 |

12021/05/18
11:06 :

.61

/588 .and 589

2021/05/18
1111 |
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S92 494  exchange$5 near4 spring.cim. Us-  ADJ ON  2021/05/18

'PGPUB; 11:17
USPAT ' :
593 3 S89and S92 US- {ADJ] ON  2021/05/18
L ; PGPUB; ; 11:17 :
(USPAT : f

5/18/2021 11:46:55 AM
C:\Users\Ichau5\Documents\EAST\Workspaces\12619849\12619849.wsp
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Dieter SUESS Examiner: Lisa N. CHAU
Application No.:  15/925.749 Art Unit: 1785
Filing Date: 03/19/2018 Confirmation No.: 8424
Docket No.: SUSP02US2
Customer No.: 143793
Date: 02/05/2021

Title: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO FINAL OFFICE ACTION

Dear Examiner Chau:

This document is filed in response to the Final Office Action mailed 09/10/2020. Since this
document is filed on 02/05/2021, a two months extenston of time is hereby respectfully requested.
Further, since this was a Final Office Action, a Request of Continued Examination is hereby

respectfully submitted as well.

Applicant respectfully requests the reconsideration of the pending claims in light of the

herewith submitted amendments and remarks.
Amendments to the Specification starts at p. 2. Amendments to the Claims start on p. 6.

Remarks start on p. 11.
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SPECIFICATION

In the Amendment filed 07/24/2020, Applicant inserted paragraphs [0056}-]0076] into the
Specification, copying the text of the originally filed claims 26-45, modified only for grammar as

needed.

Please insert the below new paragraphs [0077}-[0101]} after present paragraph [0076] and
before present paragraph [0077], copying the text of originally filed claims 1-25, modified only
for grammar as needed. Since the entire text of paragraphs j0077}-{0101] is new, for clarity’s sake,

the underlining of the entire text has been omitted.

“10077] In some embodiments, as described throughout this specification, a magnetic
recording medium is comprising: an essentially non-magnetic substrate; and an exchange coupled
magnetic multilayer structure, comprising: a nucleation host with an anisotropy varying in the film
normal direction; and a hard magnetic storage layer; wherein the anisotropy assumes more than

one value in substantial magnetic portions of the nucleation host.

{0078} In some embodiments of the magnetic recording medium, an exchange coupling
between the nucleation host and the hard magnetic storage layer is sufficiently strong and the
nucleation host is sufficiently hard so that the derivative k of the normalized magnetization with
respect to the external field normalized to the coercive field does not change by more than a factor
of 3 in a magnetization interval -0.7<MzM:<0.7, wherein:

dM H,
= M.

M being a magnetization of the recording medium, M; being a component of the magnetization
perpendicular to a plane of the recording medium, H being an external magnetic field parallel to a
normal of the layers, dM/dH being the derivative of the magnetization with respect to the external

magnetic field, He being a coercive field, Ms being a saturation magnetization.

[0079] In some embodiments of the magnetic recording medium, the nucleation host and the

hard magnetic storage layer are in direct contact.

[0080] In some embodiments of the magnetic recording medium, the nucleation host,

comprises of ferromagnetic layers with increasing anisotropy from layer to layer.
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[0081] In some embodiments of the magnetic recording medium, the nucleation host,
comprises a ferromagnetic layer with a continuous change of anisotropy in the film normal

direction.

[0082] In some embodiments of the magnetic recording medium, the nucleation host and the

hard magnetic storage layers comprise ferromagnetic layers with increasing anisotropy values.

[0083] In some embodiments of the magnetic recording medium, the hard magnetic storage
layer comprises at least one of Cr, Pt, Ta, B, Fe, Cu, Ag, W, Mo, Ru, Si, Ge, Nb, Co, Pd, Sm, Nd,
Dy, Hf, Mn and Ni.

{0084} In some embodiments of the magnetic recording medium, a coercive field of the

nucleation host is less than ¥ of a coercive field of the hard magnetic storage layer.

~

{0085} In some embodiments of the magnetic recording medium, a He(a=20°y<Ho(c=45%),

wherein He(a) s the coercive field if the angle between the external field and the film normal is

a.

[0086] In some embodiments of the magnetic recording medium, a Hm{a=20)<H{a=45),
wherein Hm(c) is the required field to reduce the normalized magnetization from the saturation to

-0.5 if the angle between the external field and the film normal is .

[0087] In some embodiments of the magnetic recording medium, the nucleation host comprises
at least one of Fe, Ni, Al, Si, B, Co, Cr, Pt, Ta, Cu, Ag, W, Mo, Ru, Si, Ge, Nb, Co, Pd, Sm, Nd,
Dy, Hf, Mn, Ni and O.

{0088} In some embodiments of the magnetic recording medium, the nucleation host has a

thickness smaller than 30 nm.

[0089] In some embodiments of the magnetic recording medium, the nucleation host comprises

grains with an average diameter greater than 2 nm and less than 10 nm.

[0090] In some embodiments of the magnetic recording medium, a height of a plurality of

grains is greater than a diameter of the grains.

[0091} In some embodiments of the magnetic recording medium, the nucleation host is in direct

contact with the hard magnetic storage layer.
[0092] In some embodiments of the magnetic recording medium, the nucleation host is
separated from the hard magnetic storage layer by a layer of thickness less than 5 nm.

3
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[0093] In some embodiments of the magnetic recording medium, the nucleation host is coupled

to the hard magnetic storage layer by a strong exchange coupling layer.

[0094] In some embodiments of the magnetic recording medium, the nucleation host is coupled

to the hard magnetic layer by antiferromagnetic coupling.

[0095] In some embodiments of the magnetic recording medium, parameters of the medium

comprise: a anisotropy constant in the nucleation host K1 as a function of the layer depth a hard

magnetic storage layer anisotropy constant K™1; a nucleation host grain diameter; a hard magnetic

storage layer grain diameter; an exchange constant between grains in the nucleation host; an
exchange constant between grains of the hard magnetic storage layer; a saturation polarization in
the nucleation host as a function of the layer depth; a saturation polarization of the hard magnetic
storage layer; a layer thickness of the nucleation host; a layer thickness of the magnetic storage

layer and an exchange constant between the nucleation host and the hard magnetic layer.

10096} In some embodiments of the magnetic recording medium, a parameter of the magnetic
multilayer has a value such that a coercive magnetic field of the hard magnetic storage layer is less
than % of the coercive magnetic field of the hard magnetic storage layer without the nucleation

host.

[0097] In some embodiments of the magnetic recording medium, a parameter of the magnetic
multilayer has a value such that an energy barrier of a typical grain of the hard magnetic storage
layer is smaller at most by 25% of the energy barrier of a typical grain of the hard magnetic storage

layer without the nucleation host.

[0098] In some embodiments of the magnetic recording medium, an energy barrier of the hard
magnetic storage layer is determined by at least one of: depositing only the hard magnetic storage
layer on the non-magnetic substrate; removing the nucleation host from the multilayer structure;

and performing a micromagnetic calculation with parameters appropriate for the multilayer.

[0099] In some embodiments of the magnetic recording medium, a parameter of the magnetic
multilayer has a value such that a coercive field of the magnetic multilayer increases when grains

of the recording media are misaligned relative to a normal of the non-magnetic substrate.
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[0100] In some embodiments of the magnetic recording medium, the thickness of the
nucleation host has a value such that the in plane component of a magnetization of a remanent

state is less than 20% of a total magnetization.

[0101] In some embodiments of the magnetic recording medium, the recording medium is

usable for at least one of perpendicular recording or recording on patterned elements.”

Further, to accommodate the insertion of new paragraphs [0077}-]0101}, please renumber

presently numbered paragraph [0077] to [0102], without any modification to its text, as follows:

“10077} j0102] While the present invention has been particularly shown and described with
reference to certain embodiments, it will be understood by those skilled in the art that various
changes in form and detail may be made without departing from the spirit and scope of the
invention. Accordingly, the disclosure was intended merely as illustrative and the scope of the

invention is limited only as specified in the appended claims.”
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CLAIMS

1. (Original) A magnetic recording system, comprising:

a writing head; and

a disk, including a magnetic recording medium, comprising
an essentially non-magnetic substrate
an underlayer formed on the non-magnetic substrate; and

an exchange coupled magnetic multilayer structure, including
a hard magnetic storage layer, having a first coercive field Hs>0.5 T, formed on the

underlayer; and

a nucleation host, having a second coercive field A, without the hard magnetic storage
layer, lower than the first coercive field, Hn<Hs, wherein

said nucleation host

is formed on the hard magnetic storage layer such that the hard magnetic storage layer
is between the nucleation host and the non-magnetic substrate,

is exchange coupled to the hard magnetic storage layer, and

comprises ferromagnetic layers with increasing anisotropy constant K from layer to

layer.

[

. (Original) The magnetic recording system of claim 1, wherein:

the nucleation host and the hard magnetic storage layer are in direct contact.

. (Cancelled)

(V3]

4. (Previously amended) The magnetic recording system of claim 1, wherein:
He(a=20)<Hc(0. =45, wherein He(a) is a coercive field of the magnetic recording medium if

an angle between an external field and a normal of the magnetic recording medium is o.
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5. (Original) The magnetic recording system of claim 1, wherein:
the nucleation host comprises grains with an average diameter greater than 2 nm and less than

10 nm.

6. (Original) The magnetic recording system of claim 1, wherein:

a coupling layer is disposed between the nucleation host and the hard magnetic storage layer.

7. (Original) The magnetic recording system of claim 1, wherein:
the nucleation host is separated from the hard magnetic storage layer by a layer of thickness

less than 5 nm.

8. (Original) A magnetic recording medium, comprising:
an essentially non-magnetic substrate;
an underlayer formed on the non-magnetic substrate; and

an exchange coupled magnetic multilayer structure, including
a hard magnetic storage layer, having a first coercive field Hs>0.5 T, formed on the
underlayer; and

a nucleation host, having a second coercive field Ay without the hard magnetic storage

layer, lower than the first coercive field, Hn<Hj, wherein

said nucleation host

is formed on the hard magnetic storage layer such that the hard magnetic storage layer
is between the nucleation host and the non-magnetic substrate,

is exchange coupled to the hard magnetic storage layer, and

comprises ferromagnetic layers with increasing anisotropy constant K from layer to
layer, wherein at least two of the ferromagnetic layers are coupled with a thin exchange

coupling layer.

9. (Cancelled)

10. (Cancelled)
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11. (Original) The magnetic recording medium of claim 8, wherein:
H(0=20"y<H(0=45"), wherein Hc(a) is a coercive field of the recording medium if an angle

between an external field and a normal of the recording medium is @.

12. (Original) The magnetic recording medium of claim 8, wherein:
the nucleation host comprises grains with an average diameter greater than 2 nm and less than

10 nm.

13. (Withdrawn) A magnetic recording medium, comprising:
an essentially non-magnetic substrate;

an underlayer formed on the non-magnetic substrate; and

an exchange coupled magnetic multilayer structure, including

a hard magnetic storage layer, formed from a large perpendicular anisotropy material based

on at least one of Fe and Co, having a first coercive field Hs, formed on the underlayer; and
a nucleation host, having a second coercive field H» without the hard magnetic storage

layer, lower than the first coercive field, Hp<Hs, wherein

said nucleation host

is formed on the hard magnetic storage layer such that the hard magnetic storage layer
is between the nucleation host and the non-magnetic substrate,

is exchange coupled to the hard magnetic storage layer, and

comprises ferromagnetic layers with increasing anisotropy constant K from layer to

layer.

14. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material is an FePt based alloy.

15. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material is an L1¢-ordered phase material.
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16. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material is one of a CoPt based alloy, and a CoPtCr alloy.

17. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is one of a CoPtCrB, CoPtCrTa, and CoCr based

granular media.

18. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is an alloy based on FePt--X, wherein X is one of

Ni, Au, Cu, Pd and Ag.

19. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is an alloy based on CoPt--X, wherein X is one of

Ni, Au, Cu, Pd and Ag.

20. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material is a granular composite material based on FePt-C.

21. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is a granular composite material, selected from the

group consisting of FePt-ZrQ, FePt--MgO, and FePt--B20s.

22. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is additionally formed from materials, selected

from the group consisting of B, Cu, Ag, W, Mo, Ru, Ge, Nb, Pd, Sm, Nd, Dy, Hf, Mn, Ni.

23. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material includes Silicon.
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24. (Withdrawn) The magnetic recording svstem of claim 13, wherein the nucleation host
comprises:

Oxygen.

10
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REMARKS

Claims 1, 2, 4-8 and 11-12 are pending in the present Application. Claims 3, 9 and 10 have

been cancelled. Claims 13-24 have been withdrawn.

AMENDMENTS

In the Office Action of 11/04/2019, the Office instructed Applicant “to provide proper
antecedent basis for the claimed subject matter”. The Office made analogous instructions in
previous actions for the parent applications, and accepted the copying of the corresponding
originally filed claims into the Specification as correct responses. Therefore, in response, in the
filing of 7/24/2020, Applicant copied original claims 26-45 into the Specification, modifying the
text only as grammar required. For completeness, with this present filing, Applicant also copies
original claims 1-25 into the Specification, again modifying the original claims only as required

by grammar.

TERMINAL DISCLAIMER

“The person who signed the terminal disclaimer has failed to state in what capacity it
was signed on behalf of the juristic entity, and the person who signed it has not been
established as being authorized to act on behalf of the juristic entity. Please see the
Terminal Disclaimer review decision on 8/27/2020 for further details.”

In response, undersigned Gergely T. Zimanyi filed a Power of Attorney on 10/21/2020 that
identified the undersigned as the Agent of Record for Inventor Dieter Suess. The Power of
Attorney has been accepted by the Office on 10/23/2020. With this filing, Applicant repeats the

filing of the Terminal Disclaimers, properly authorized by the Inventor, as detailed below.

INFORMATION DISCLOSURE STATEMENT

“The listing of references in the specification is not a proper information disclosure
statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other information
submitted for consideration by the Office, and MPEP § 609.04(a) states, "the list may not
be incorporated into the specification but must be submitted in a separate paper.”
Therefore, unless the references have been cited by the examiner on form PTO-892, they
have not been considered.”

The application 11/424,859 with the earliest filing date in the family, and its divisional

12/619,849, which is the parent of the present Application, both contained a listing of technical

11
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articles in the Specification. Applicant has submitted these technical articles in properly formatted
Information Disclosure Statements for both of these applications. With this submission, Applicant

again files these technical articles in an accompanying Information Disclosure Statement.

DOUBLE PATENTING REJECTION

“Claims 1, 2, 4-8, 11, and 12 are rejected on the ground of nonstatutory double
patenting as being unpatentable over Claims 1-23 of U.S. Patent No. 9928864.”

Applicant recalls that the present application is a continuation of, and therefore claims benefit
from commonly owned US 9,928,864. Accordingly, Applicant herewith files a Terminal

Disclaimer in compliance with 37 CFR 1.321(c})-(d) to overcome the rejection.

“Claims 1, 2, 4-8, 11, and 12 are provisionally rejected on the ground of nonstatutory
double patenting as being unpatentable over Claims 1-26 of copending Application No.
15985661 in view of US Pub. No. 20070243418 ("Fullerton et al.").”

Applicant recalls that the present application is a continuation of, and therefore claims benefit
from commonly owned US 9,928,864, which, in turn is a divisional application of, and therefore
claims benefit from commonly owned US 9,978,413. The above mentioned copending Application
15/985,661 is also a continuation of the same US 9,978,413, Accordingly, Applicant herewith files

a Terminal Disclaimer in compliance with 37 CFR 1.321(c)-(d) to overcome the rejection.

“Claims 1, 2, 4-8, 11, and 12 are rejected on the ground of nonstatutory double
patenting as being unpatentable over Claims 1-45 of U.S. Patent No. 9978413 in view of
US Pub. No. 20070243418 ("Fullerton et al.").”

Applicant recalls that the present application is a continuation of, and therefore claims benefit
from commonly owned US 9,928,864, which, in turn is a divisional application of, and therefore
claims benefit from commonly owned US 9,978 413. Accordingly, Applicant herewith files a

Terminal Disclaimer in compliance with 37 CFR 1.321{c)-(d) to overcome the rejection.

12
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CONCLUSIONS

In view of the foregoing, Applicant respectfully requests the reconsideration of the pending
claims and the withdrawal of the present rejection. All of the claims in the Application are now
believed to be allowable. Favorable consideration and a Notice of Allowance are therefore
earnestly solicited. If for any reason the Examiner finds the Application other than in condition
for allowance, the Examiner is kindly requested to contact the undersigned Gergely T. Zimanyi,
Ph.D. at 530-400-3936 to discuss the steps necessary for placing the Application in condition for

allowance.

Respectfully submitted,

Date:  02/05/2021 /Gergely T. Zimanyyt/
Gergely T. Zimanyi, Ph.D.
Registration No. 45,754

CERTIFICATE OF TRANSMISSION UNDER 37 CFR 1.8
I hereby certify that this correspondence is being transmitted to the
USPTO via EFS-Web on 02/05/2021.

/Richard A. Pask/ 02/05:2021
Richard A. Pask Date

Gergely T. Zimanyi

11 Dartmouth Drive
Berkeley, CA 94745
Telephone: 530-400-3936
Email: gzimanyi@gmail.com
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Approved for use through 11/30/2020. 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 1o respond to a colflection of information unless it contains a valid OMB control number.
( Request Application Number 15/925.749 \
i for ) ang Date 03/19/2018
Continued Examination (RCE) A
. ; ieter
Transmittal First Named Inventor
Address to: : 1785
Mail Stop RCE Art Unit
Commissioner for Patents ; Lisa N. CHAU
P O. Box 1450 Examiner Name
wexandria, VA 22313-1450 Attorney Docket Number SUSPO2US2 /

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 dees not apply to any utility or plant application fited prior to June 8,
1895, or to any design application. See Instruction Sheet for RCEs {not to be submitted to the USPTO) on page 2.

1. |Submission required under 37 CFR 1.114] Note: If the RCE is proper, any previously fifed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).

Previously submitted. if a final Office action is outstanding, any amendments filed after the final Office action may be

a. ] S o S A
considered as a submission even if this box is not checked.

I:l Consider the arguments in the Appeal Brief or Reply Brief previously filed on

l. |:| Other
b. Enclosed

k. Amendment/Reply iii. Information Disclosure Statement (IDS)
i. [ ] Affidavitisy Declaration(s) iv.

2. {Miscellaneous

Other Three (3) Terminal Disclaimers

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a
a. |:| period of months. (Period of suspension shaff not exceed 3 months; Fee under 37 CFR 1.17(i) required)
b. |:| Other

3. Fees The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments, to
Deposit Account No.

G

RCE fee required under 37 CFR 1.17{e)
ii. Extension of time fee (37 CFR 1.136 and 1.17)
i Other Three (3) Terminal Disclaimer fee (37 CFR 1.20(d))
b. |:| Check in the amount of $ enclosed

c. |:| Payment by credit card (Form PT0-2038 enclosed) d. |i| Payment by EFS-Web

WARNING: information on this form may become public. Credit card information should not be included on this form. Provide credit
card information and authorization on PTO-2038.

( SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED )
Signature IGergely T. Zimanyi/ Date 02/05/2021
gNamE (Print/Type) Gergely T. Zimanyi Registration No. |45 754 )

CERTIFICATE OF MAILING OR TRANSMISSION

{ hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent and Trademark Office {(USPTQ), deposited with the United
States Postal Service with sufficient postage as first class mail in an envelope addressed to: Mail Stop RCE, Commissioner for Patents, P. O. Box 1450.
Alexandria, VA 22313-1450 or facsimile transmitted to the USPTO on the date shown below.

Signature

Name (Print/Type) | bate |

" This collection of inforrmation is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an appfication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the 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, Ale xandria, VA 22313-1450. DO NOT SE ND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, cali 1-800-PTO-9199 and select option 2.
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PTO/SB/22 {10-20)

Approved for use through 11/30/202C. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1935, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

Docket Number (Optionat)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) |syspo2us?2

Application Number Filed

15/925,749 03/19/2018
" MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Art Unit Examiner

1785 Lisa N. CHAU

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as foliows {check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
D One month (37 CFR 1.17(a)(1)) $220 $110 $55 $
Two months (37 CFR 1.17{a)(2)) $640 $320 $160 $ 320
D Three months (37 CFR 1.17{a)}(3)) $1.480 $740 $370 $
D Four months (37 CFR 1.17(a){4)) $2,320 $1,160 $580 $
D Five months (37 CFR 1.17{a)(5)) $3,160 $1.580 $790 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

L]
D A check in the amount of the fee is enciosed.
L]
L]
L]

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to

Deposit Account Number

Payment made via EFS-Web.

WARNING: information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

I am the
]:] applicant/inventor.
]:] assignee of record of the entire interest. See 37 CFR 3.71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SB/96).
attorney or agent of record. Registration number 45,754
D attorney or agent acting under 37 CFR 1.34. Registration number
/Gergely T. Zimanyif 02/05/2021
Signature Date
Gergely T. Zimanyi 530-400-3936
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. Submit
muitiple forms if more than one signature is required, see below™.

* Totat of | forms are submitted.

This coltection of information is required by 37 CFR 1.136{a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, caif 1-800-PT0O-9199 and select option 2.
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PTO/AIAI26 (04-14)

Approved for use through 11/30/2020. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it displays a valid OMB control humber.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT SUsSPo2US2

In re Application of: Dieter SUESS
Application No.: 15/925,749

Filed: 03/19/2018
For: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

The applicant, _Dieter Suess ., owner of 100 percent interest 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 No. 8.928.864 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceabie
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 applicant 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 disciaimer,” 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 terminai disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. {f the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I hereby acknowledge that any wiflful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._45,754

/Gergely T. Zimany/ 02/05/2021
Signature Date

Gergely T. Zimanyi
Typed or printed name

530-400-3936
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0O-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
including gathering, preparing, and submitting the comptleted 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 bu rden, should be sent to the Chief information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the farm. call 1-800-PTC-9198 and select option 2.
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PTO/AIA/25 (04-13)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 13885, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING | Docket Number (Optional)
REJECTION OVER A PENDING “REFERENCE” APPLICATION SUSP02US2

In re Application of: Dieter SUESS
Application No.: 15/925,749

Filed: 03/19/2018
For: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

The applicant, Dieter Suess , owner of 100  percent interest in the instant application hereby
disctaims, except as provided beiow, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the fulf statutory term of any patent granted on pending reference Application Number 15/985.661

filed, 05/21/2018 , as the term of any patent granted on said reference application may be shortened by any terminal disciaimer
filed prior to the grant of any patent on the pending reference application. The applicant hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application 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 applicant does not disciaim the terminal part of any patent granted on the instant application that would
extend to the expiration date of the full statutory term of any patent granted on said reference application, “as the term of any patent granted on
said reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference
application,” in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is
heid unenforceable, is found invalid by a court of competent jurisdiction, is statutority 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 fuil
statutory term as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

! hereby acknowledge that any willful faise statements made are punishabie under 18 U.S.C. 1001 by fine or imprisonment of not more than
five (5) years, or both.

2. |Z| The undersigned is an attorney or agent of record. Reg. No. 45,754

/Gergely T. Zimanyi/ 02/05/2021
Signature Date

Gergely T. Zimanyi
Typed or printed name

- 530-400-3936
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) is included.

WARNING: information on this form may become public. Credit card information shouid not
be included on this form. Provide credit card information and authorization on PT0O-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, cali 1-800-PT0-3133 and select option 2.
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PTO/AIAI26 (04-14)

Approved for use through 11/30/2020. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it displays a valid OMB control humber.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT SUsSPo2US2

In re Application of: Dieter SUESS
Application No.: 15/925,749

Filed: 03/19/2018
For: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

The applicant, _Dieter Suess ., owner of 100 percent interest 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 No. 8.978.413 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceabie
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 applicant 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 disciaimer,” 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 terminai disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. {f the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I hereby acknowledge that any wiflful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._45,754

/Gergely T. Zimany/ 02/05/2021
Signature Date

Gergely T. Zimanyi
Typed or printed name

530-400-3936
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0O-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
including gathering, preparing, and submitting the comptleted 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 bu rden, should be sent to the Chief information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the farm. call 1-800-PTC-9198 and select option 2.
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Docket No.: SUSP0O2US2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Dieter SUESS Examiner: Lisa N. CHAU
Application No.:  15/925,749 Art Unit: 1785
Filing Date: 03/19/2018 Confirmation No.: 8424
Docket No.: SUSP0O2US2
Customer No.: 143793
Date: 02/05/2021

Title: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT UNDER
37CFR§1.97 & §1.98

Dear Examiner Chau:

In accordance with 37 CFR § 1.97-1.98, applicants hereby submit an Information

Disclosure Statement, including attached forms(s) PTO/SB/0S.

Applicants respectfully request that the listed information be considered by the
Examiner and be made of record in the above-identified application. Applicants further
request that the Examiner initial and return a copy of the attached form(s) PTO/SB/08 in

accordance with MPEP §609.

Applicants reserve the right to establish the patentability of the claimed invention
over any of the information provided herewith, and/or to prove that this information may
not be prior art, and /or to prove that this information may not be enabling for the

teachings purportedly offered.

This statement is not intended to represent that a search has been made or that the
information cited in the statement is, or is considered to be, prior art or material to

patentability as defined in 37 CFR §1.56.
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Docket No.: SUSP02US2
FILING OF INFORMATION DISCLOSURE STATEMENT

>X] 37 CFR §1.97(b)
This statement is being submitted under 37 CFR §1.97(b) because the IDS is
being filed:
[] 1). Within 3 months of the application filing date and is other than a
continued prosecution application under § 1.53(d), or
[ ] 2). Within 3 months of entry of a national stage as set forth in § 1.491, or
[ ] 3). Before the mail date of a first Office Action on the merits, or
4). Before the mailing of a first Office Action after filing a request for

continued examination under § 1.114.

[] 37 CFR§1.97(c)
This statement is being filed after the latest of:
[ ] 1). Three months beyond the filing date of a national application, or
[ ] 2). Three months beyond the date of entry of the national stage as set forth in
§ 1.491 in an international application, or
[ ] 3). The mailing date of a first Office Action on the merits, but before the
mailing date of the earlier of a final Office Action under § 1.113 or a Notice of
Allowance under § 1.311, and then either:
L[] A). A fee of $130.00 as set forth in § 1.17(p) is authorized below,
enclosed, or included with the payment of other papers filed together with
this statement. or
[ ] B). A certification as specified in § 1.97(e) is provided below; thus no

fee is required.

[] 37 CFR§1.97(d)
This statement is being filed after the mailing date of a Final Office action, a

Notice of Allowance under § 1.311, or an action that otherwise closes prosecution, but on
or before payment of the issue fee, and then:

A). A fee of $120.00 as set forth in § 1.17(p) is authorized below, enclosed,

or payment is included with other papers filed together with this statement

--AND--
B). A certification as specified in § 1.97(e) is included below.
2-
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[

Docket No.: SUSP0O2US2

STATEMENT UNDER 37 CFR § 1.97(e)

Each item of information contained in the information disclosure statement was

first cited in any communication from a foreign patent office in a counterpart foreign

application not more than three months prior to the filing of the information disclosure

statement. Cite no(s):

]

No ttem of information contained in the information disclosure statement was

cited in a communication from a foreign patent office in a counterpart foreign

application, and to the knowledge of the person signing the certification after making

reasonable inquiry, no item of information contained in the information disclosure

statement was known to any individual designated in § 1.56(c) more than three months

prior to the filing of the information disclosure statement.

CONTENT OF INFORMATION DISCLOSURE STATEMENT UNDER

[

37CFR §1.98

37 CFR §1.98 (a)(2)(i) and (d), Foreign patent(s) in English cited

[ 1). A legible copy of each foreign patent or that portion which caused it to
be listed is attached.

(] 2). A copy of each foreign patent is not submitted because the publication
was previously submitted in the IDS of the following, earlier filed application

relied on for an earlier effective filing date:

37 CFR §1.98 (a)(2)(ii), U.S. patents or patent application publication(s) cited
1). Since not requested by the Office, U.S. patents and U.S. patent
application publications are not included.

[ ] 2). At the request of the Office, a copy of the following U.S. patent or patent
application publication is attached:

[ ] 3). Items identified by a double asterisk (**) on the SBOSA are *commonly-

owned U.S. patents and U.S. patent application publications.
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Docket No.: SUSP02US2

37 CFR §1.98 (a)(2)(iii) and (d), English language publicatien (other than
U.S. patents, patent applications, or pending unpublished applications) cited

1). A legible copy of each publication or that portion which caused it to be
listed is attached.

] 2). A copy of each publication or that portion which caused it to be listed is
not submitted because the publication was previously submitted in the IDS of the

following, earlier filed application relied on for an earlier effective filing date:
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Docket No.: SUSP02US2

FEE AUTHORIZATION

No fees are due at this time as this Information Disclosure Statement is being filed

with a Request for Continued Examination under § 1.114.

Respectfully submitted,

Date:_ 02/05/2021 {Gergely T. Zimanvi/
Gergely T. Zimanyi, Ph.D.
Registration No. 45,754

CERTIFICATE OF TRANSMISSION UNDER 37 CFR 1.8
T hereby cerstify that this correspondence 1s being transmitted to the
USPTO via EFS-Web on 02/05/2021.

/Richard A. Pask/ 02/05/2021
Richard A. Pask Date

Gergely T. Zimanyi

11 Dartmouth Drive
Berkeley, CA 94705
Telephone: 530-400-3936
Email: gzimanyi@gmail.com
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Electronic Acknowledgement Receipt

EFS ID: 41855066
Application Number: 15925749
International Application Number:
Confirmation Number: 8424
Title of Invention: MULTILAYER EXCHANGE SPRING RECORDING MEDIA
First Named Inventor/Applicant Name: Dieter Suess
Customer Number: 143793
Filer: Gergely T. Zimanyi/Richard Pask
Filer Authorized By: Gergely T. Zimanyi
Attorney Docket Number: SUSP02US2
Receipt Date: 05-FEB-2021
Filing Date: 19-MAR-2018
Time Stamp: 18:34:49
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

318879

1 Non Patent Literature 21—SUSP02U52—,NPL—REL1 3.5 no 9
uess_Multilayer.pdf

6b83862d4cb40d9f0554f69ead 932797964

Warnings:
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Information:

814208
2 Non Patent Literature 22—SUSP02U52,—NPL—REU 6.5 no 8
asaki.pdf
d3782ca262k b993b657" 0
acd13c
Warnings:
Information:
2061139
3 Non Patent Literature 23_SUSP02U52_.NPL_Ref_17_In no 5
troduction.pdf
90d77affob1356752d4dec864316bbd26b2)
cc3c2
Warnings:
Information:
Total Files Size (in bytes)1 3194226

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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 displays a valid OMB control number.
PATENT APPLICATION FEE DETERMINATION RECORD | Aplication or Docket Number | Filing Date
Substitute for Form PTO-875 15/925,749 03/19/2018 (7o be Mailed
ENTITY: LARGE (0 smaLL [(J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
] sEARCH FEE
(37 GFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS . .
(37 GFR 1.16()) minus 20 = x $100 -
INDEPENDENT CLAIMS . -
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déigufﬁg(o;\; SIZE FEE (37 for small entity) for each additional 50 sheets or
1ots fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 02/05/2021 | arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
E (3$CaFR1.T6(|) 21 Minus 24 =0 x $100 = 0
E Independent | 3 Minus [ *+3 -0 x $480 - 0
< | U Application Size Fee (37 CFR 1.16(s))
(U FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR
1.186(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
'E AMENDMENT PAID FOR
W | Total * i x - -
= | 37CFR1.160) Minus — x s0 -
2 [ independent . : wix —
E 370»% 1,16(h) Minus - x $0 -
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /KAREN T WASHINGTON/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in

the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR

COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/925,749 03/19/2018 Dieter Suess SUSP02US2
CONFIRMATION NO. 8424
143793 POA ACCEPTANCE LETTER

1 Dertmauth b T

11 Dartmouth Drive

Berkeley, CA 94705
Date Mailed: 10/23/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/21/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/cvorachack/

page 1 of 1
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Doc Code: PA..

e FTOIAIA/B2B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 06510635

U.3. Patent and Trademark Office; U.3. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a colection of information unless it dispiays a vatid OMB control number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in gither the attached transmittal letter or
the boxes below.

Application Number Filing Date

15/925,749 03/19/2018

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal tetter (form PTO/AIA/82A) or identified above:

OR 143793

|:| | hereby appoint Practitioner(s) named in the attached list {form PTO/AIA/B2C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. {Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

D Firm or
individual Name

Address

City [ state | Zip
Country

Telephone I Emait |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

inventor or Joint Inventor (title not required below)
L egal Representative of a Deceased or Legally Incapacitated inventor (title not required below)

Assignee or Person to Whom the {nventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

RN

Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) {provide signet’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is sypplied belovwg\is quthorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).
N 3 Y

Signature R [ Date (Optional) | 18 N U\l
Name Dr. Dieter Suess )
Title Applicant

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Total of 1 forms are submitted.

This coflection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes {o complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FCRMS TC TH{S ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the farm, call 1-800-PT0O-8199 and select option 2.
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PTO/AIA/O1 (06-12)

Approved for use through 01/31/2014. OMB 08510032

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it displays a valid OMB controf number.

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

Title of | MULTILAYER EXCHANGE SPRING RECORDING MEDIA

invention

As the below named inventor, | hereby declare that:
This declaration Ak
is directed fo: |:| The attached application, or

15/925,749

United States application or PCT international application number
03/19/2018

filed on

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

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

t hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. if this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application} or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Dieter SUESS,

A

inventor:

.
Yt Gt
7

gy
Pl

Date (Optional) :

otiren,,
L ekt
nse
et
7 orssokons,
i
s

Y,
i)
,
P
fo
Es
¥
P

5 wcciirs,) .

Signature:

£

Note: An application data sheet (PTO/AIA/4 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIAQ1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the compieted appiication form to the USPTQ. Time wilf vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or stiggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Department of Commsrce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO

THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, calf 1-800-PT0-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 40899396
Application Number: 15925749
International Application Number:
Confirmation Number: 8424

Title of Invention:

MULTILAYER EXCHANGE SPRING RECORDING MEDIA

First Named Inventor/Applicant Name:

Dieter Suess

Customer Number:

1437

93

Filer:

Gergely T. Zimanyi/Richard Pask

Filer Authorized By:

Gergely T. Zimanyi

Attorney Docket Number: SUSP02US2
Receipt Date: 21-0CT-2020
Filing Date: 19-MAR-2018
Time Stamp: 01:35:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
umber essage Diges art /.zi if appl.
Numb P Message Digest | Part/.zip| (ifappl.)
443826
1 Transmittal Letter 1_SUSPO2L]JCS/2-\;tTransm|t(§?I_Po no 1
we r_O - Orney-p 3f18b24a5683a803ebe5cfob5383f498ec7 3|
32ec
Warnings:
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Information:

489134
) Power of Attorney 2_SUSP02USZ_Poc;A;er_of_Attor no ]
nEy.p abd5034a4b851bac945f0%aec3fa8oea3s4
dcb55
Warnings:
Information:
652994
3 Oath or Declaration filed 3_SUSP02US2_O;fth_DecIarat|o no 1
n.p 2c82ff269f8b713cf7bbf1c1042d1242d7034
8aa
Warnings:
Information:
Total Files Size (in bytes)1 1585954

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA.. )
PTO/AIA/E2A (D7-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0025
U.3. Patent and Trademark Office; U.3. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it dispiays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\. J

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

Application Number 15/925,749
Filing Date 03/19/2018

Dieter Suess

First Named Inventor

Title MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Art Unit 1785

Examiner Name Lisa N. CHAU

Attorney Docket Number |SUSPQ2US2
SIGNATURE of Applicant or Patent Practitioner
Signature /Gergely T. Zimanyi/ pate (Gptona) 110/21/2020

Name Gergely T. Zimanyi Registration | 45,754

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity) D | ete r S uess

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

“Total of _14 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process} an application. Confidentiality is govermed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in compieting the form, cail 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Gergely T. Zimanyi
11 Dartmouth Drive
Berkeley, CA 94705

Courtesy Reminder for
Application Serial No: 15/925,749

Attorney Docket No: SUSP02US2
Customer Number: 143793
Date of Electronic Notification: 09/10/2020

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following

email address(es) associated with your customer number:
gzimanyi@gmail.com
richepask@gmail.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
15/925,749 03/19/2018 Dieter Suess SUSP0O2US2 8424
143793 7590 09/10/2020 | EXAMINER |
Gergely T. Zimanyi
11 Dartmouth Drive CHAU, LISAN
Berkeley, CA 94705
| ART UNIT | PAPER NUMBER |
1785
| NOTIFICATION DATE | DELIVERY MODE |
09/10/2020 ELECTRONIC

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

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

gzimanyi@ gmail.com
richepask @gmail.com

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

15/925,749 Suess, Dieter
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
LISA CHAU 1785 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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 ime 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) Responsive to communication(s) filed on 7/24/2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)lv] This action is FINAL. 2b) (J This action is non-final.

3)O 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)(O 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 Quayfe, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-2,4-8 and 11-24 is/are pending in the application.
5a) Of the above claim(s) 13-24 is/are withdrawn from consideration.

6) [ Claim(s) is/are allowed.

7) Claim(s) 1-2,4-8 and 11-12 is/are rejected.

8) [ 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
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)J The specification is objected to by the Examiner.
11)O The drawing(s) filedon _____is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)g Al b)Od Some**  ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.

3.00 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) 4) [J Other:
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200831
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Application/Control Number: 15/925,749 Page 2
Art Unit: 1785

DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent provisions.
Response to Amendment
2. Examiner acknowledges the amended Specification, cancelled Claims 3, 9, and 10, and
amended Claim 4 in the response filed on 7/24/2020. It is also noted that Applicant withdrew
Claims 13-24 mid-prosecution.
Terminal Disclaimer
3. The person who signed the terminal disclaimer has failed to state in what capacity it was
signed on behalf of the juristic entity, and the person who signed it has not been established as
being authorized to act on behalf of the juristic entity. Please see the Terminal Disclaimer
review decision on 8/27/2020 for further details.
Information Disclosure Statement
4. The listing of references in the specification is not a proper information disclosure
statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other information
submitted for consideration by the Office, and MPEP § 609.04(a) states, "the list may not be
incorporated into the specification but must be submitted in a separate paper." Therefore,
unless the references have been cited by the examiner on form PTO-892, they have not been
considered.
Double Patenting
5. 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
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Application/Control Number: 15/925,749 Page 3
Art Unit: 1785

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., Inre 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 §§ 706.02(I)(1) - 706.02(1)(3) 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).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The 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/process/file/efs/guidance/eTD-info-1.jsp.

6. Claims 1, 2, 4-8, 11, and 12 are rejected on the ground of nonstatutory double patenting

as being unpatentable over Claims 1-23 of U.S. Patent No. 9928864. Although the claims at
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Application/Control Number: 15/925,749 Page 4
Art Unit: 1785

issue are not identical, they are not patentably distinct from each other because the subject

matter sought is substantially covered by the subject matter in the US Patent.

7. Claims 1, 2, 4-8, 11, and 12 are provisionally rejected on the ground of nonstatutory
double patenting as being unpatentable over Claims 1-26 of copending Application No.
15985661 in view of US Pub. No. 20070243418 (“Fullerton et al.”).

The subject matter sought is substantially covered by the subject matter in copending
Application No. 15985661.

Copending Application No. 15985661 does teach the claimed ferromagnetic layers with
increasing anisotropy constant K from layer to layer.

However, Fullerton et al. further teaches that its nucleation host comprises ferromagnetic
layers ([0022] and layers between MAG2 in RL1 to MAG2 in RL2 as shown in Fig. 6), wherein
ferromagnetic layers have different anisotropy Hk from each other ([0022] and [0023]). While
Fullerton et al. does not teach the claimed anisotropy in terms of anisotropy constant K, the
Examiner deems that it would have been obvious to one of ordinary skill in the art that Fullerton
et al. teaching of different Hx values from layer to layer will also have its ferromagnetic layers
with increasing anisotropy constant K from layer to layer. Therefore, it would have been
obvious to one of ordinary skill in the art at the time of the invention was made to have the
copending Application No. 15985661’s nucleation host comprise of ferromagnetic layers with
increasing anisotropy constant K from layer to layer to produce a magnetic recording medium
with improved writability and higher SNR (Abstract).

This is a provisional nonstatutory double patenting rejection.

8. Claims 1, 2, 4-8, 11, and 12 are rejected on the ground of nonstatutory double patenting
as being unpatentable over Claims 1-45 of U.S. Patent No. 9978413 in view of US Pub. No.

20070243418 (“Fullerton et al.”).
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The subject matter sought is substantially covered by the subject matter in U.S. Patent
No. 9978413.

U.S. Patent No. 9978413 does teach the claimed ferromagnetic layers with increasing
anisotropy constant K from layer to layer.

However, Fullerton et al. further teaches that its nucleation host comprises ferromagnetic
layers ([0022] and layers between MAG2 in RL1 to MAG2 in RL2 as shown in Fig. 6), wherein
ferromagnetic layers have different anisotropy Hk from each other ([0022] and [0023]). While
Fullerton et al. does not teach the claimed anisotropy in terms of anisotropy constant K, the
Examiner deems that it would have been obvious to one of ordinary skill in the art that Fullerton
et al. teaching of different Hx values from layer to layer will also have its ferromagnetic layers
with increasing anisotropy constant K from layer to layer. Therefore, it would have been
obvious to one of ordinary skill in the art at the time of the invention was made to have U.S.
Patent No. 9978413’s nucleation host comprise of ferromagnetic layers with increasing
anisotropy constant K from layer to layer to produce a magnetic recording medium with
improved writability and higher SNR (Abstract).

Conclusion
9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as
set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing date

of this final action.
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10. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to LISA CHAU whose telephone number is (571)270-5496. The examiner
can normally be reached on Monday-Friday 11 AM-730 PM.

Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Mark Ruthkosky can be reached on (571) 272-1291. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative or access to

the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/LC/
Lisa Chau
Art Unit 1785

/HOLLY C RICKMAN/
Primary Examiner, Art Unit 1785
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118:01
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‘HO1F10/30 OR HO1F41/0206 OR
‘HO1F10/12 OR HO1F10/3218 OR
:HO1F10/324 OR HO1F41/18 OR
:HO1F41/30 OR HO1F41/302 OR
:HO1F41/303 OR HO1F41/305 OR
‘HO1F41/32 OR Y10T428/115 OR
“Y10T29/4902 OR Y10T29/49032 OR
1Y10T29/49067 OR Y10T428/12458 OR
:Y10T428/12465 OR Y10T428/12931 OR
:Y10T428/26 OR Y10T428/265 OR
:Y10T156/10 OR Y10T29/49021 OR
:Y10T29/49043 OR Y10T29/49044 OR
'Y10T29/49048 OR Y10T29/49052 OR
'Y10T428/11 OR Y10T428/1107 OR
1Y10T428/1114 OR Y10T428/1121 OR
:Y10T428/1143 OR Y10T428/24273 OR
:Y10T428/315 OR Y10T83/04).CPC. )

S75.9 :S73 and ((varies$5 or vary$6 or US-PGPUB; :AD] :ON 12019/10/22
: i -gradient$5 or gradual$5 or variat$5) USPAT; :18:02 :
:nearl5 (anisotrop$5 near3 ("k" or :USOCR : z E

:constant$5))) :

' S76:57 574 and ((varies$5 or vary$6 or :US-PGPUB; :AD] :ON :2019/10/22

: : ‘gradient$5 or gradual$5 or variat$5) {USPAT; :18:02
‘nearl5 (anisotrop$5 near3 ("k" or "USOCR :
:constant$5s))) :

577 153 S74and (exchange$5 near3 spring5)  US-PGPUB; AD]  ON  2019/10/22
L s 'USPAT; 18:11 :
USOCR - : :

1S78 12 ((("SUESS") near3 ("Dieter"))).INV. 'US-PGPUB; ADJ ON  2019/10/24
i ? : "USPAT; 115:36 :
‘USOCR; : ; :
‘EPO; JPO;
: : : 'DERWENT 5 : :
1S79 114 1 (428/827,828,828.1,829).ccls. and ("110"  US-PGPUB; :ADJ] ON :2019/10/25
: -or I11o or "l1.sub.o0" or "I1.sub.0" or USPAT; 115:10 :
"l.sub.10" or "l.sub.10") ‘USOCR 5 5 i

1S80 406 (428/8%).ccls. and ("110" or 110 or 'US-PGPUB; ' ADJ ON  2019/10/25
f :"l1.sub.0" or "I1.sub.0" or "l.sub.10" or ~  USPAT; :15:24 ‘
"l.sub.10") USOCR : :

S81 2 "20070026262" 'US-PGPUB; ADJ ON  2019/10/25
o 5 USPAT; 15:32 :
USOCR : :

S82 18 ("2007/0026262").URPN. USPAT  ADJ ON  2019/10/25
- ; ; 1533
1583 98,570 ( (G11B5/66 OR G11B5/65 OR (US-PGPUB;  ADJ ON  2020/09/01
o (G11B5/7325 OR G11B5/667 OR G11B5/82 USPAT; 12:33

(OR G11B5/656 OR G11B5/84 OR USOCR | |

G11B5/855 OR G11B5/7379 OR :

|G11B5/746 OR G11B5/851 OR
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:G11B2005/0021 OR G11B2005/0024 OR
:G11B5/64 OR G11B5/653 OR G11B5/73
:OR G11B5/1278 OR G11B5/8404 OR
:G11B5/314 OR G11B5/743 OR
:G11B5/3909 OR G11B5/72 OR
:G11B5/7315 OR G11B2005/0029 OR
:G11B2005/3996 OR G11B20/10 OR
'G11B5/1276 OR G11B5/85 OR :
:G11B2020/10898 OR G11B2020/1281 OR
:G11B20/1217 OR G11B2220/235 OR
:G11B2220/2516 OR G11B5/127 OR
:G11B5/1272 OR G11B5/235 OR
‘G11B5/3113 OR G11B5/3133 OR
:G11B5/3146 OR G11B5/3153 OR
'G11B5/3163 OR G11B5/3906 OR
:G11B5/3912 OR G11B5/3929 OR
:G11B5/6088 OR G11B5/645 OR
:G11B5/647 OR G11B5/706 OR ;
:G11B5/70605 OR G11B5/708 OR Q
:G11B5/716 OR G11B5/735 OR G11B5/865
“OR HO1F10/3286 OR HO1F10/123 OR
‘HO1F10/3254 OR HO1F10/3272 OR
‘HO1F10/329 OR HO1F10/3295 OR
:HO1F10/30 OR HO1F41/0206 OR
-HO1F10/12 OR HO1F10/3218 OR
:HO1F10/324 OR HO1F41/18 OR
‘HO1F41/30 OR HO1F41/302 OR
‘HO1F41/303 OR H01F41/305 OR
‘HO1F41/32 OR Y10T428/115 OR
:Y10T29/4902 OR Y10T29/49032 OR
:Y10T29/49067 OR Y10T428/12458 OR
:Y10T428/12465 OR Y10T428/12931 OR
:Y10T428/26 OR Y10T428/265 OR
'Y10T156/10 OR Y10T29/49021 OR
:Y10T29/49043 OR Y10T29/49044 OR
1Y10T29/49048 OR Y10T29/49052 OR
Y10T428/11 OR Y10T428/1107 OR
:Y10T428/1114 OR Y10T428/1121 OR
:Y10T428/1143 OR Y10T428/24273 OR ;
:Y10T428/315 OR Y10T83/04).CPC. ) Q

S84 58 S83and ((varies$5 or vary$6 or 'US-PGPUB;  ADJ ON  2020/09/01
? ‘gradient$5 or gradual$5s or variat$5) USPAT; 12:33 :
:nearl5 (anisotrop$5 near3 ("k" or ‘USOCR ' ;

.constant$5))) :

Ref Hits Search Query . DBs  Default éPIuraIsg Time
# ... Operator  Stamp
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S61 4,074 (coercivity or (coercivé4 near5 (field for  US- (ADJ ON  2017/10/02
; : force)) or he$3 or "h.sub.c"$5) same ‘PGPUB; :15:34 :
: (magnet$5 or ferro$5magnet$5).cim. ‘USPAT : :

1 S62 11,352 ((gradient or gradual$5 or increas$5 or - US- 'AD] ‘ON  :2017/10/02
5 5 : decreas$5) same (anisotrop$5 or :PGPUB; § :15:37 :
: anisotrop$5 near5 constant$5 or ku or {USPAT ¢ f

‘ku$2 or "ku.sub."$2 or k!)).clm. :

US- ADJ ON  2017/10/02
'PGPUB; 15:37 :
T P P T T s o
PGPUB; 115:53 -

'S65 38 S64and (magnet$5 or US- 'AD] ‘ON 12017/10/02
f 5 ferro$5magnet$5).cim. 'PGPUB; 115:54 3

S66 418 exchange$Sneard springdm.  US-  ADJ  ON  2017/10/02
T | PGPUB; 15:55 |

S67 10  SelandS66 US  AD)  ON  2017/10/02
o PGPUB; 15:56

9/1/2020 12:37:34 PM
C:\Users\Ichau5\Documents\EAST\Workspaces\12619849\12619849.wsp

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
Exhibit 1002
Page 105 of 229



UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Gergely T. Zimanyi
11 Dartmouth Drive
Berkeley, CA 94705

Courtesy Reminder for
Application Serial No: 15/925,749

Attorney Docket No: SUSP02US2
Customer Number: 143793
Date of Electronic Notification: 08/26/2020

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following

email address(es) associated with your customer number:
gzimanyi@gmail.com
richepask@gmail.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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App/lbﬁflbﬂ Number Application/Control No. Applicant(s)/Patent under
Reexamination
* 15/925,749 *
15/925,749 Suess, Dieter
Examiner Art Unit
CHAU, LISAN 1785
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL
DISCLAIMER 0O APPROVED DISAPPROVED
This patent is subject
Date Filed: 24 July 2020 to a Terminal
Disclaimer

Approved/Disapproved by:

/JEAN PROCTOR/

Technology Center: OPLC

Telephone: (571)272-1040

3 td's The person who signed the terminal disclaimer (only for applications filed on or after September
16,2012

is not the applicant, patentee or an attomey or agent of record. 37 CFR 1.321 (a) and (b). (See FP 14.26.08)
failed to state his/her capacity to sign for the juristic entity, and he/she has not been established as being
authorized to act

on behalf of the applicant. (See FP 14.26.09).

(Note: PoA can be given to a customer number, wherein all practitioners listed under the customer number
have PoA.

given to a list of practitioners by registration number, the list may not comprise more than 10 practitioners or
a separate paper

signed by a 37 CFR 1.33(b) party must be in the record identifying which of the practitioners, up to 10, are
recognized as having

PoA. If the applicant is a juristic entity (e.g., corporation), a representative of the applicant cannot sign the TD
unless itis

established that the representative is a party authorized to act on behalf of the applicant.)

.ll‘.l'ssé_r:\}\?m and Trademark Office Terminal Disclaimer Part of Paper No. 20200827
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
15/925,749 03/19/2018 Dieter Suess SUSP0O2US2 8424
143793 7590 08/25/2020 | EXAMINER |
Gergely T. Zimanyi
11 Dartmouth Drive CHAU, LISAN
Berkeley, CA 94705
| ART UNIT | PAPER NUMBER |
1785
| NOTIFICATION DATE | DELIVERY MODE |
08/25/2020 ELECTRONIC

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

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

gzimanyi@ gmail.com
richepask @gmail.com

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

Commissioner forPatents

United StatesPatent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.spto.gov

In re Application of

Suess, Dieter :

Application No. 15/925,749 : DECISION ON PETITION
Filed: March 19, 2018 :

For: MULTILAYER EXCHANGE SPRING

RECORDING MEDIA

This is a decision in response to the petition, filed August 15, 2020 under the provisions 37 CFR
1.182 to expedite consideration of a petition filed July 24, 2020, to revive the above-identified
application under the provisions of 37 CFR 1.137(a).

There is no indication that the petition is signed by a registered patent attorney or patent agent of
record. However, in accordance with 37 CFR 1.34, the signature of Mr. Gergely T. Zimanyi

appearing on the correspondence shall constitute a representation to the United States Patent and
Trademark Office that he is authorized to represent the particular party on whose behalf he acts.

The petition under 37 CFR 1.182 is GRANTED.

The petition for expedited consideration includes payment of the petition fee under 1.182. The
relief requested is warranted. Accordingly, the petition under 37 CFR 1.137(a) is being
considered out of turn.

The petition under 37 CFR 1.137(a) is GRANTED.

This application became abandoned for a failure to respond timely to the non-final Office action,
mailed November 4, 2019, which set a shortened statutory period for reply of three (3) months.
No extensions of time under the provisions of 37 CFR 1.136(a) were filed. Accordingly, the date
of abandonment of this application is February 5, 2020. A Notice of Abandonment was mailed
on June 24, 2020.

The petition satisfies the requirements of 37 CFR 1.137(a) in that petitioner has supplied (1) the
reply in the form of an amendment, (2) the petition fee of $1000; and (3) a proper statement of
unintentional delay.

The application is being forwarded to the Technology Center Art Unit 1785 for appropriate
action in the normal course of business on the reply received July 24, 2020.
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Application No. 15/925,749 Page 2

Telephone inquiries concerning this decision should be directed to the undersigned at (571)
272-1058. All other inquiries regarding this application should be directed to the Technology
Center.

Angela Walker
Paralegal Specialist
Office of Petitions
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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 displays a valid OMB control number.
PATENT APPLICATION FEE DETERMINATION RECORD | Aplication or Docket Number | Filing Date
Substitute for Form PTO-875 15/625,749 03/19/2018 (7o be Mailed
ENTITY: [J LARGE smAaLL  (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
] sEARCH FEE
(37 GFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (@) NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x 350 -
INDEPENDENT CLAIMS . -
(37 GFR 1.16(h) minus 3 = x $230 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déigufﬁg(o;\; SIZE FEE (37 for small entity) for each additional 50 sheets or
1ots fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
- 08/24/2020 | srrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total B ‘ . _ _
E (SgcaFR 1.16()) 21 Minus 24 =0 x $50 = 0
E Independent | 3 Minus | *+3 =0 x $230 - 0
< D Application Size Fee (37 CFR 1.16(s))
(U FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR
1.186(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
'E AMENDMENT PAID FOR
W | Total * i x - -
= | 37CFR1.160) Minus — x s0 -
2 [ independent . : wix —
E 370»% 1,16(h) Minus x $0 =
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /GOIGA N DUCKETT/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in

the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR

COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Docket No.: SUSP0O2US2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: Dieter SUESS Examiner: Lisa N. CHAU
Application No.:  15/925,749 Art Unit: 1785
Filing Date: 03/19/2018 Confirmation No.: 8424
Docket No.: SUSP0O2US2
Customer No.: 143793
Date: 08/15/2020

Title: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Mail Stop Petitions
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PETITION TO EXPEDITE UNDER 37 C.F.R. §1.182

Applicant requests expedited handling of the Petition for Revival of an Application for
Patent Abandonment Unintentionally Under 37 CFR 1.137(a) which was filed 07/24/2020.
The fee under 37 CFR § 1.17(f) of $200 for expedited handling of this petition is being paid

concurrently herewith via EFS-Web.

Respectfully submitted,

Date:_ 08/15/2020 /Gergely T. Zimanyi/
Gergely T. Zimanyi, Ph.D.
Registration No. 45,754

CERTIFICATE OF TRANSMISSION UNDER 37 CFR 1.8
I hereby certify that this correspondence is being transmitted to the
USPTO via EFS-Web on 08/15/2020.

/Richard A. Pask/ 08/15/2020
Richard A. Pask Date

Gergely T. Zimanyi

11 Dartmouth Drive
Berkeley, CA 94745
Telephone: 530-400-3936
Email: gzimanyi@gmail.com
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Electronic Patent Application Fee Transmittal

Application Number:

15925749

Filing Date:

19-Mar-2018

Title of Invention:

MULTILAYER EXCHANGE SPRING RECORDING MEDIA

First Named Inventor/Applicant Name:

Dieter Suess

Filer: Gergely T. Zimanyi/Richard Pask
Attorney Docket Number: SUSPO2US2
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SUB—;S:;)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
PETITION FEE - 37 CFR 1.17(F)(GROUP I) 2462 1 200 200

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount SuB—;’g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 200
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Electronic Acknowledgement Receipt

EFS ID: 40295428
Application Number: 15925749
International Application Number:
Confirmation Number: 8424
Title of Invention: MULTILAYER EXCHANGE SPRING RECORDING MEDIA
First Named Inventor/Applicant Name: Dieter Suess
Customer Number: 143793
Filer: Gergely T. Zimanyi/Richard Pask
Filer Authorized By: Gergely T. Zimanyi
Attorney Docket Number: SUSP02US2
Receipt Date: 15-AUG-2020
Filing Date: 19-MAR-2018
Time Stamp: 19:42:12
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $200
RAM confirmation Number E20208EJ44017733
Deposit Account
Authorized User

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

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION

Exhibit 1002
Page 115 of 229



File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
336905
Petition for review by the Office of 1_SUSP02US2_Petition_to_Exp
! iti dite_1_182.pdf no !
Pe“tlons edi e_ - p 66d2b829fe510559d255f5c959cc4f48bef]
aféf
Warnings:
Information:
30568
2 Fee Worksheet (SB06) fee-info.pdf no 2
aaf8dd2e1858ae34da63c6c57f1bd8b3asd
711e
Warnings:
Information:
Total Files Size (in bytes){ 367473

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Application Number:

15925749

Filing Date:

19-Mar-2018

Title of Invention:

MULTILAYER EXCHANGE SPRING RECORDING MEDIA

First Named Inventor/Applicant Name:

Dieter Suess

Filer: Gergely T. Zimanyi/Richard Pask
Attorney Docket Number: SUSPO2US2
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SUB—;S:;)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
PET. REVIVE ABANDON APP, DELAY PYMT-RESP 2453 1 1000 1000

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code | Quantity Amount SuB—;’g(t;)l in
Extension-of-Time:
Miscellaneous:
STATUTORY OR TERMINAL DISCLAIMER 2814 3 160 480
Total in USD ($) 1480
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Electronic Acknowledgement Receipt

EFS ID: 40093314
Application Number: 15925749
International Application Number:
Confirmation Number: 8424
Title of Invention: MULTILAYER EXCHANGE SPRING RECORDING MEDIA
First Named Inventor/Applicant Name: Dieter Suess
Customer Number: 143793
Filer: Gergely T. Zimanyi/Richard Pask
Filer Authorized By: Gergely T. Zimanyi
Attorney Docket Number: SUSP02US2
Receipt Date: 24-JUL-2020
Filing Date: 19-MAR-2018
Time Stamp: 03:38:17
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1480
RAM confirmation Number E20207N440184077
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
- . File Si Iti
Document Document Description File Name es ze(B){tes)l Mu tl. _Pages
Number Message Digest | Part/.zip| (if appl.)
2238110
- . . 1_SUSP02US2_Petition_for_Re
1 Petition for review by the Office of vival_Unintentional_Abandon no 4
Petitions
ment. pdf 81c1f187622acc32e6290d4e7aec 7cad9c]
5616
Warnings:
Information:
8148766
2_SUSP02US2_Response_to_O|
2 . . yes 15
ffice_Action.pdf
06529bd33363e4d3f827e752ab4ee0261d7]
9313
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Specification 2 5
Claims 6 10
Applicant Arguments/Remarks Made in an Amendment 1 15
Warnings:
Information:
1255541
3 Terminal Disclaimer Filed 3—5U5P02gsz—Terg;'”a'—D'sc'a no 3
|mer5.p 8a671d939debb2bd27ac3a38770b1cd514)
72b2e4
Warnings:
Information:
32425
4 Fee Worksheet (SB06) fee-info.pdf no 2
10c741fabf38895994ef25211a98f782a74cd
Warnings:
Information:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIAI26 (04-14)

Approved for use through 11/30/2020. OMB 0651-0031

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

Under the Paperwork Reduction Actof 1885, no persons are required to respond to a collection of information unless it dispiays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT SUSPO2US2

In re Application of: Dieter SUESS
Application No.: 15/925,749

Filed: 03/19/2018
For: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

The applicant, _Dieter Suess , owner of 100 percent interest 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 No. 8,928,864 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceabie
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 applicant does not disclaim the terminai 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 disciaimer,” 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 terminai disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. {f the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._45,754

/Gergely T. Zimanyi/ 07/24/2020
Signature Date

Gergely T. Zimanyi
Typed or printed name

530-400-3936
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0O-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take 12 minutes to c omplete,
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 bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9198 and select option 2.
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PTO/AIA/25 (04-13)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1385, no persons are required fo respond to a coliection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING | Docket Number (Optional)
REJECTION OVER A PENDING “REFERENCE” APPLICATION SUSPO2US2

In re Application of: Dieter Suess
Application No.. 15/925,749

Filed: 03/19/2018
For: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

The applicant, Dieter Suess , awner of 100  percent interest in the instant application hereby
disclaims, except as provided bejow, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the fulf statutory term of any patent granted on pending reference Application Number 15/985.661

filed, 05/21/2018 , as the term of any patent granted on said reference application may be shortened by any terminal disciaimer
filed prior to the grant of any patent on the pending reference application. The applicant hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application 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 applicant does not disciaim the terminal part of any patent granted on the instant application that would
extend to the expiration date of the full statutory term of any patent granted on said reference application, “as the term of any patent granted on
said reference application may be shortened by any terminat discfaimer filed prior to the grant of any patent on the pending reference
application,” in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is
heid 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.

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. if the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

t hereby acknowledge that any wiliful faise statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than
five (5) years, or both.

2. |Z| The undersigned is an attorney or agent of record. Reg. No. 45,754

/Gergely T. Zimanyi/ 07/24/2020
Signature Date

Gergely T. Zimanyi
Typed or printed name

] 530-400-3936
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) is included.

WARNING: information on this form may become public. Credit card information shouid not
be included on this form. Provide credit card information and authorization on PT0O-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to compiete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PT0-3133 and select option 2.
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PTO/AIAI26 (04-14)

Approved for use through 11/30/2020. OMB 0651-0031

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

Under the Paperwork Reduction Actof 1885, no persons are required to respond to a collection of information unless it dispiays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT SUSPO2US2

In re Application of: Dieter SUESS
Application No.: 15/925,749

Filed: 03/19/2018
For: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

The applicant, _Dieter Suess , owner of 100 percent interest 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 No. 8.978.413 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceabie
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 applicant does not disclaim the terminai 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 disciaimer,” 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 terminai disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. {f the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._45,754

/Gergely T. Zimanyi/ 07/24/2020
Signature Date

Gergely T. Zimanyi
Typed or printed name

530-400-3936
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0O-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take 12 minutes to c omplete,
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 bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9198 and select option 2.
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Doc Code: PET.OP
Document Description: Petition for Review by the Office of Petitions

PTO/SB/64 {01-18)

Approved for use through 11/30/2020. OMB 0651-0031

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reducticn Act of 1395, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT | Docket Number (Optional)
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a) | OUSP02US2

Page 1 of 2

First named inventor: Dieter SUESS
Application No.: 15/925,749 Art Unit: 1785
Fieq: 03/19/2018 Lisa N. CHAU

Examiner:

Tie: | MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Attention: Office of Petitions
Maif Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
FAX {571} 273-8300

NOTE: if information or assistance is needed in completing this form, please contact the Office of Petitions at {571) 272-3282.

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the United States
Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set for reply in the Office notice or
action plus any extensions of time actually obtained.
APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION.
NQTE: A grantable petition requires the following items:
{1} Petition fee;
{2} Reply and/or issue fee;
(3} Terminal disclaimer with disclaimer fee ~ required for alf utility and plant appfications filed before june 8, 1995, and for alf
design applications; and
(4} Statement that the entire delay was unintentional.

1. Petition fee

[ smali entity fee S 1,000 (37 crr 1.17¢m)). Applicant asserts small entity status. See 37 CFR 1.27.

I:l Micro entity fee § {37 CFR 1.17{m}}. Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent raust either be enclosed or have been subinitted previousty.

|:| Undiscounted fee $ {37 CFR 1.17{m}}.
2. Reply and/or fee
A The reply and/or fee to the above-noted Qffice notice or action in the form of

Response to Office Action

{identify the type of reply):

I:l has been filed previousty on
Iil is enclosed herewith.
B Theissue fee and publication fee {if applicable} of 5

I:l has been paid previously on

I:l is enclosed herewith.

This collection of information is required by 37 CFR 1.137(b}. The information is required to obtain or retain a benefit by the public which is to file {and by the
USPTO to process} an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11, 1.14 and 41.6. This collection is estimated to take 1 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Maif Stop Petition, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Doc Code: PET.OP
Document Description: Petition for Review by the Office of Petitions

PTO/SB/64 {01-18)

Approved for use through 11/30/2020. OMB 0651-0031

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1395, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a)
Page 2 of 2

3. Terminat disclaimer with disclaimer fee
I:’ Since this utility/plant application was filed on or after june 8, 1995, no terminal disclaimer is required.

D A terminat disclaimer (and disclaimer fee {37 CFR 1.20{d)} of & ) disclaiming the required period of time is enclosed
herewith {see PTO/SB/63).

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a grantable petition
under 37 CFR 1.137{a} was unintentional. [NOTE: The United States Patent and Trademark Office may require additional information if
there is a question as to whether either the abandonment or the delay in filing a petition under 37 CFR 1.137(a)} was unintentional

{MPEP 711.03(c), subsections {1}{C} and {D}}.]

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to
identity theft. Personal information such as sccial security numbers, bank account numbers, or credit card numbers {other than a check or
credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an
application. If this type of personal information is included in documents submitted to the USPTQ, petitioners/applicants should consider
redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the
record of a patent application is available to the public after publication of the application (unless a non-publication request in compliance
with 37 CFR 1.213(a) is made in the application} or issuance of a patent. Furthermore, the record from an abandoned application may also
be available to the public if the application is referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit
card authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly
available.

/Gergely T. Zimanyi/ 07/24/2020

Signature Date
Gergely T. Zimanyi 45,754
Typed or Printed Name Registration Number, if applicable
11 Dartmouth Drive 530-400-3936
Address Telephone Number
Berkeley, California 94705
Address

Enclosures:
D] Fee Payment

EI Reply

|:| Terminal Disclaimer Form

[_il Additionat sheet(s) containing statements establishing unintentional delay

I::] Other:

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8{a}]
| hereby certify that this correspondence is being:

D Deposited with the United States Postal Service on the date shown below with sufficient postage as first class mail in an envelope
addressed to: Mail Stop Petition, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450.

D Transmitted by facsimile on the date shown below to the United States Patent and Trademark Office at {571} 273-8300.
07/24/2020 /Richard A. Pask/
Date Signature

Richard A. Pask - Transmitted by EFS

Typed or printed name of person signing certificate
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Docket No.: SUSP0O2US2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Dieter SUESS Examiner: Lisa N. CHAU
Application No.:  15/925.749 Art Unit; 1785
Filing Date: 03/19/2018 Confirmation No.:. 8424
Docket No.: SUSPO2US2
Customer No.: 143793
Date: 07/24/2020

Title: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Mail Stop Petitions
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PETITION TO REVIVE APPLICATION

Dear Examiners Chau and Rickman:

This document is filed in response to the Notice of Abandonment, mailed 06/24/2020.
Applicant noted with regret and apologies that the six months statutory period to reply to the Office
Action of 11/04/2019 has expired on 05/04/2020. Missing this due date was caused by a docketing
oversight, and the entire delay was completely unintentional. In response, Applicant reviewed and
strengthened its docketing procedures to prevent such outcomes in the future. Applicant was
notified about the Application having gone abandoned on 06/24/2020. In response, Applicant

worked with expedience and diligence to draft and file the attached Response to the Office Action.

Applicant hereby respectfully petitions the Office to revive the present, unintentionally

abandoned Application. To comply with the requirements of 37 CFR 1.137, Applicant hereby files:

(1) The Reply required to the outstanding Office Action;
(2) The petition fee ag set forth in §1.17(m); and
(3) A statement that the entire delay in filing the required reply from the due date for the reply

until the filing of a grantable petition pursuant to this section was unintentional.
Respectfully submitted,

Date:_ 07/24/2020 [Gergely T. Zimanyi/
Gergely T. Zimanyi, Ph.D.
Registration No. 45,754
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Docket No.: SUSP0O2US2

CERTIFICATE OF TRANSMISSION UNDER 37 CFR 1.8
T hereby certify that this correspondence is heing transmitted to
the USPTO via EFS-Web on 07/24/2020.

/Richard A. Pask/ 07/24/2020
Richard A. Pask Date

Gergely T. Zimanyti

11 Dartmouth Drive
Berkeley, CA 94745
Telephone: 530-400-3936
Email: gzimanyi@gmail.com
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Docket No.: SUSP0O2US2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Dieter SUESS Examiner: Lisa N. CHAU
Application No.:  15/925,749 Art Unit: 1785
Filing Date: 03/19/2018 Confirmation No.: 8424
Docket No.: SUSPO2US2
Customer No.: 143793
Date: 07/24/2020

Title: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Mail Stop Petitions
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION AND TO NOTICE OF ABANDONMENT

Dear Examiner Chau:

This document is filed in response to the Office Action, mailed 11/04/2019, and in response to

the Notice of Abandonment, mailed 06/24/2020.

First, Applicant noted with regret and apologies that the six months statutory period to reply
has expired on 05/04/2020. Missing this due date was caused by a docketing oversight, and it was
entirely unintentional. In response, Applicant reviewed and strengthened its docketing procedures.
Applicant was notified about the Application having gone abandoned on 06/24/2020. In response,
Applicant worked with expedience and diligence to draft and file the present Response. In parallel,

Applicant also filed a Petition to Revive, pursuant to 37 CFR 1.137.

Applicant respectfully requests the reconsideration of the pending claims in light of the

herewith submitted amendments and remarks.
Amendments to the Specification start on p. 2. Amendments to the Claims statt on p. 6.

Remarks start on p. 11.
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Docket No.: SUSP0O2US2

SPECIFICATION

Please amend paragraph [0028] as follows:

“[0028] The recording media includes hard magnetic storage layer 24 and softer nucleation
host 21. Hard magnetic storage layer 24 can be a ferromagnet, ferrimagnet, antiferromagnet, or
any other synthetic antiferromagnetic structure. The coupling between the nucleation host and the
hard magnetic storage layer may be ferromagnetic or antiferromagnetic. Hard magnetic storage
layer 24 maybe formed from any material that has large perpendicular anisotropy. These materials
imclude tetragonal[[:]] L1o-ordered phase materials, CoPt and FePt based alloys, CoPtCr alloys,
including CoPtCrB, CoPtCrTa, and CoCr based granular media-, Otherhishanisotropy—raterials
£ i i e pseudo-binary alloys based on the FePt and CoPt L1o

phase, i.e., FePt--X and CoPt--X, where the element X may be Ni, Au, Cu, Pd or Ag, as well as
granular composite materials such as FePt--C, FePt--ZrQ, FePt--MgO, FePt--B203, materials
containing at least one of B, Cu, Ag, W, Mo, Ru, Si, Ge, Nb, Pd, Sm, Nd, Dy, Hf, Mn, Ni and
other similar composites.”

Please insert the below new paragraphs [0057]-[0076] after present paragraph [0056] and
before present paragraph [0057], and please renumber present paragraph [0057] to [0077]. Since
the entire text of paragraphs [0057]-[0076] 1s new, for clarity’s sake, the underlining of the entire

text has been omitted.

“[0057] Some embodiments, described throughout this specification, can include a magnetic
recording medium, comprising: an essentially non-magnetic substrate; and a magnetic bilayer,
comprising: a granular hard magnetic storage layer having a coercive field of Hs without another
magnetic layer; and a granular nucleation host, dispesed on the hard magnetic storage layer in a

columnar manner, having a coercive field Hy without the hard magnetic storage layer, wherein 0.7

T<Hyu<Hy; and the nucleation host is having a magnetic polarization Js=g0M; between 0.3 T and

1.0 T, wherein the nucleation host and the hard magnetic storage layer are arranged either in direct

contact or separated by a coupling layer of less than 5 nm thickness.

[0058] In some embodiments of the magnetic recording medium, the nucleation host and the

hard magnetic storage layer are in direct contact.
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Docket No.: SUSP0O2US2

{0059] In some embodiments of the magnetic recording medium, an exchange coupling
between the nucleation host and the hard magnetic storage layer is sufficiently strong and the
nucleation host is sufficiently hard so that the derivative £ of the normalized magnetization with

respect to the external field normalized to the coercive field does not change by more than a factor
of 3 in a magnetization interval -0.7<Mz/Ms<0.7, wherein:
_ dM H,
T dH Mg
M being a magnetization of the recording medium, Mz being a component of the magnetization

perpendicular to a plane of the recording medium, / being an external magnetic field parallel to a

normal of the layers, dM/dH being the derivative of the magnetization with respect to the external
magnetic field, A being a coercive field, Ms being a saturation magnetization.
{0060] In some embodiments of the magnetic recording medium, a squareness S of a hysteresis

loep is less than 10% different from the squareness of the hysteresis loop of the hard magnetic

storage layer without the nucleation host.

[0061] In some embodiments of the magnetic recording medium, the hard magnetic storage
layer comprises of at least one of Cr, Pt, Ta, B, Fe, Cu, Ag, W, Mo, Ru, Si, Ge, Nb, Co, Pd, Sm,
Nd, Dy, Hf, Mn and Ni.

{0062] In some embodiments of the magnetic recording medium, He(a=20")<Hc(a=45°),

wherein He(or) is the coercive field if the angle between the external field and the film normal is

a.

[0063] In some embodiments of the magnetic recording medium, Hm(a=20°)<Hm(a=45°),
wherein Hm( ) 1s the required field to reduce the normalized magnetization from the saturation to
-0.5 if the angle between the external field and the film normal is «.

{0064] In some embodiments of the magnetic recording medium, the nucleation host comprises
at least one of Fe, Ni, Al, Si, B, Co, Cr, Pt, Ta, Cu, Ag, W, Mo, Ru, Si, Ge, Nb, Co, Pd, Sm, Nd,
Dy, Hf, Mn, Ni and O.

[0065] In some embodiments of the magnetic recording medium, the nucleation host comprises

grains with an average diameter greater than 2 nm and less than 10 nim.
3
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{0066] In some embodiments of the magnetic recording medium, the thickness of the

nucleation host is larger than 7 nm.

{0067] In some embodiments of the magnetic recording medium, the nucleation host is in direct

contact with the hard magnetic storage layer.

[0068] In some embodiments of the magnetic recording medium, the nucleation host is coupled

to the hard magnetic storage layer by a strong exchange coupling layer.

{0069] In some embodiments of the magnetic recording medium, the nucleation host is coupled

to the hard magnetic storage layer by an antiferromagnetic coupling.

[0070] In some embodiments of the magnetic recording medium, parameters of the media
structure comprise: a anisotropy constant in the nucleation host K*;; a hard magnetic storage layer
anisotropy constant K*;; a nucleation host grain diameter; a hard magnetic storage layer grain
diameter; an exchange constant between graing in the nucleation host; an exchange constant
between grains of the hard magnetic storage layer; a saturation polarization in the nucleation host
as a function of the layer depth; a saturation polarization of the hard magnetic storage layer; a layer
thickness of the nucleation host; a layer thickness of the magnetic storage layer and an exchange

constant between the nucleation host and the hard magnetic storage layer.

[0071] In some embodiments of the magnetic recording medium, the coercive tield of the hard
magnetic storage layer is determined by at least one of: depositing only the hard magnetic storage
on the non-magnetic substrate; removing the nucleation host from a multilayer structure; and

performing a micromagnetic calculation with parameters appropriate for the multilayer.

[0072] In some embodiments of the magnetic recording medium, an energy barrier of the hard
magnetic storage layer is determined by at least one of: depositing only the hard magnetic storage
layer on the non-magnetic substrate; removing the nucleation host from the multilayer structure;

and performing a micromagnetic calculation with parameters appropriate for the multilayer.

[0073] In some embodiments of the magnetic recording medium, a parameter of the magnetic
bilayer has a value such that a coercive magnetic field of the hard magnetic storage layer is less
than 1/2 of the coercive magnetic field of the hard magnetic storage layer without the nucleation

host.

[0074] In some embodiments of the magnetic recording medium, a parameter of the magnetic

recording medium has a value such that a coercive field of the magnetic recording medium

4
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increases when grains of the recording media are misaligned relative to a normal of the non-

magnetic substrate.

[0075] In some embodiments of the magnetic recording medium, the recording medium is

usable for perpendicular recording or for recording on patterned elements,

[0076] In some embodiments, a magnetic recording medium is comprising: an essentially non-
magnetic substrate; and an exchange coupled magnetic muitilayer structure, comprising: a
nucleation host with an anisotropy varying in the film normal direction; and a hard magnetic

storage laver; wherein a ratio

_ AE thermal

AE hyst

is in the range of 0.5 to 10 wherein a thermal energy barrier AEhermal separates two magnetic
states, and a hysteretic energy loss AFpysi=JsHcV is the product of a grain volume V', the coercive
field Hc and an average magnetization Js.”

Further, as requested above, please renumber present paragraph [0057] to renumbered

paragraph [0077], without any modification to its text, as follows:

“F9657} [0077] While the present invention has been particularly shown and described with
reference to certain embodiments, it will be understood by those skilled in the art that various
changes in form and detail may be made without departing from the spirit and scope of the
invention. Accordingly, the disclosure was intended merely as illustrative and the scope of the

invention is limited only as specified in the appended claims.”
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CLAIMS

1. (Original) A magnetic recording system, comprising:

a writing head; and

a disk, including a magnetic recording medium, comprising
an essentially non-magnetic substrate
an underlayer formed on the non-magnetic substrate; and

an exchange coupled magnetic multilayer structure, including
a hard magnetic storage layer, having a first coercive field Hs>0.5 T, formed on the

underlayer; and

a nucleation host, having a second coercive field H, without the hard magnetic storage
layer, lower than the first coercive field, H;<Hs, wherein

said nucleation host

is formed on the hard magnetic storage layer such that the hard magnetic storage layer
is between the nucleation host and the non-magnetic substrate,

is exchange coupled to the hard magnetic storage layer, and

comprises ferromagnetic layers with increasing anisotropy constant K from layer to

layer.

[Re]

. (Original) The magnetic recording system of claim 1, wherein:

the nucleation host and the hard magnetic storage layer are in direct contact.

. (Cancelled)

I

4. (Currently amended) The magnetic recording system of claim 1, wherein:
He(a=20)<Hc(0. =45°), wherein He(n) 1s a coercive field of the magnetic recording medium if

an angle between an external field and a normal of the magnetic recording medium is .
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5. (Original) The magnetic recording system of claim 1, wherein:
the nucleation host comprises grains with an average diameter greater than 2 nm and less than

10 nm.

6. (Original) The magnetic recording system of claim 1, wherein:

a coupling layer is disposed between the nucleation host and the hard magnetic storage layer.

7. (Original) The magnetic recording system of claim 1, wherein:
the nucleation host is separated from the hard magnetic storage layer by a layer of thickness

less than 5 nm.

8. (Original) A magnetic recording medium, comprising:
an essentially non-magnetic substrate;
an underlaver formed on the non-magnetic substrate; and

an exchange coupled magnetic multilayer structure, including
a hard magnetic storage layer, having a first coercive field Hy>0.5 T, formed on the
underlayer; and

a nucleation host, having a second coercive field Ay without the hard magnetic storage

layer, lower than the first coercive field, Hn<Hjs, wherein
said nucleation host
is formed on the hard magnetic storage layer such that the hard magnetic storage layer
is between the nucleation host and the non-magnetic substrate,
is exchange coupled to the hard magnetic storage layer, and
comprises ferromagnetic layers with increasing anisotropy constant K from layer to
layer, wherein at least two of the ferromagnetic layers are coupled with a thin exchange

coupling layer.

9. (Cancelled)

10. (Cancelled)
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11. (Original) The magnetic recording medium of claim 8, wherein:
H(0=20"y<H(0=45°), wherein Hc(a) is a coercive field of the recording medium if an angle

between an external field and a normal of the recording medium is @.

12. (Original} The magnetic recording medium of claim 8, wherein:
the nucleation host comprises grains with an average diameter greater than 2 nm and less than

10 nm.

13. (Withdrawn)} A magnetic recording medium, comprising:
an essentially non-magnetic substrate;

an underlayer formed on the non-magnetic substrate; and

an exchange coupled magnetic multilayer structure, including

a hard magnetic storage layer, formed from a large perpendicular anisotropy material based

on at least one of Fe and Co, having a first coercive field Hs, formed on the underlayer; and
a nucleation host, having a second coercive field Hn without the hard magnetic storage

layer, lower than the first coercive field, Hp<Hs, wherein

said nucleation host

is formed on the hard magnetic storage layer such that the hard magnetic storage laver
is between the nucleation host and the non-magnetic substrate,

is exchange coupled to the hard magnetic storage laver, and

comprises ferromagnetic layers with increasing anisotropy constant K from layer to

layer.

14. (Withdrawn) The magnetic recording mediom of claim 13, wherein:

the large perpendicular anisotropy material is an FePt based alloy.

15. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material is an L1¢-ordered phase material.
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16. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material is one of a CoPt based alloy, and a CoPtCr alloy.

17. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is one of a CoPtCrB, CoPtCrTa, and CoCr based

granular media.

18. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is an alloy based on FePt--X, wherein X is one of

Ni, Ay, Cu, Pd and Ag.

19. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is an alloy based on CoPt--X, wherein X is one of

Ni, Au, Cu, Pd and Ag.

20. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material is a granular composite material based on FePt-C.

21. (Withdrawn) The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is a granular composite material, selected from the

group consisting of FePt-ZrO, FePt--MgO, and FePt--B20s.

22. (Withdrawn) The magnetic recording mediuom of claim 13, wherein:
the large perpendicular anisotropy material is additionally formed from materials, selected

from the group consisting of B, Cu, Ag, W, Me, Ru, Ge, Nb, Pd, Sm, Nd, Dy, Hf, Mn, Ni.

23. (Withdrawn) The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material includes Silicon.
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24, (Withdrawn) The magnetic recording system of claim 13, wherein the nucleation host
comprises:

Oxygen.

10
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REMARKS

Claims 1-24 are pending in the present Application. With this Response, Applicant withdraws
claims 13-24, cancels claims 3, 9, and 10, and amends claim 4. All claim amendments are fully

supported by the Specification. No new matter has been added.

SPECIFICATION

The specification is objected to as failing to provide proper antecedent basis for the claimed
subject matter. See 37 CFR 1.75(d){(1) and MPEP § 608.01(0). Correction of the following is

required: Please amend the Specification to disclose the limitations in Claims 3, 5, 7, and 12.

In response, Applicant respectfully follows the Office’s instructions and amends the
Specification by copying the originally filed claims into the Specification. The same amendment
of the Specification in the parent case, filed in the Office Action response of 08/13/2017, has been
previously accepted by the Office. Applicant’s amendment is again guided by MPEP 21631 that
provides:

“While early opinions suggested that the Patent and Trademark Office was unwilling to

find written descriptive support when the only description was found in the claims, this

viewpoint was rejected. See /n re Koller, 613 F.2d 819, 204 USPQ 702 (CCPA 1980)

(original claims constitute their own description); accord /n re Gardner, 475 F.2d 1389,

177 USPQ 396 (CCPA 1973); accord In re Wertheim, 541 F.2d 257, 191 USPQ 90 {CCPA

1976). 1t is now well accepted that a satisfactory description may be in the claims or any

other portion of the originally filed specification™.

With this guidance by the MPEP, Applicant argues that the originally filed claims constituted

their own description, and thus “provided proper antecedent basis for the claimed subject matter”.

MPEP 2163.1B further provides that Applicant can make the presence of support even clearer

by “amend|ing] the specification to include the claimed subject matter™

“The claims as filed in the original specification are part of the disclosure and, therefore, if
an application as originally filed contains a claim disclosing material not found in the
remainder of the specification, the applicant may amend the specification to include the
claimed subject matter. /n re Benno, 768 F 2d 1340, 226 USPQ 683 (Fed. Cir. 1985).”

With this Response, Applicant follows the mstructions of MPEP 2163.1.B and copies the text
of originally filed claims into the Specification as paragraphs [0057]-[0076], with only minimal
medifications as required by gramnmar. Separately, in order to maintain coherence with the parent
application, Applicant also amends paragraph [0028] by deleting a few words.

11
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With this preparation and amendments, Applicant responds to the objections by furnishing a
list of paragraphs of the just-amended Specification that provide antecedent basis for the claims
identified in the Office Action. Providing these sections is not meant to represent that these would
be the only places that provide support for the claimed subject matter. On the contrary, other
paragraphs and sections may offer additional support for the claims. Therefore, the list below is
presented only as examples where support for the identified claims has been described in the

Specification:
Claim 3 — cancelled;
claim 5 — paragraph [0065];
claim 7 — paragraph [0057]; and

claim 12 — paragraph [0065].

REJECTIONS UNDER 35 U.S.C. § 112

Claims 9 and 10 are rejected under 35 U.S.C. 112(a) or 35 US.C. 112 (pre-AlA), first

paragraph, as failing to comply with the written description requirement.
In response, Applicant cancelled claims 9 and 10.

Claim 4 1s rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter which

the inventor or a joint inventor, or for pre-AlA the applicant regards as the invention. Claim 4

recites the limitation "the recording medium" {(emphasis added). There is insufficient antecedent

basis for this limitation in the claim.
In response, Applicant is pointing to claim 1 that recites, in pertinent part:

“1. (Original) A magnetic recording system, comprising:
a writing head; and
a disk, including a magnetic recording medium, ...”

Applicant interprets the rejection to mean that claim 1 is perceived to provide antecedent basis

for a “magnetic recording medium”, not simply for a “recording medium”, and therefore the Office

invites Applicant to insert the word “magnetic” into the claim. Therefore, in response, Applicant

12
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inserted the word “magnetic” into the claim to recite a “magnetic recording medium”, If the

Office’s intention was different, Applicant is prepared to make the expected different amendment.

DOUBLE PATENTING

Claims 1-12 are rejected on the ground of nonstatutory double patenting as being unpatentable

over Claims 1-23 of U.S. Patent No. 9,928,864.

In response, Applicant is attaching a Terminal Disclaimer herewith to overcome the rejection

over the commonly owned U.S. Patent No, 9,928,864, in compliance with 37 CFR 1.321.

Claims 13-24 are rejected on the ground of nonstatutory double patenting as being unpatentable
over Claims 1-23 of U.S. Patent No. 9928864 in view of US Pub. No. 20030108721
(“Fullerton2”).

In response, Applicant is attaching a Terminal Disclaimer herewith to overcome the rejection

over the commonly owned U.S. Patent No. 9,928,864, in compliance with 37 CFR 1.321.

Claims 1-24 are provisionally rejected on the ground of nonstatutory double patenting as being
unpatentable over Claims 1-26 of copending Application No. 15/985,661 in view of US Pub. No.
20070243418 (“Fullerton et al.”).

In response, Applicant is attaching a Terminal Disclaimer herewith to overcome the rejection
over the commonly owned copending US Application No. 15/985,661, in compliance with 37 CFR
1.321.

Claims 1-24 are rejected on the ground of nonstatutory double patenting as being unpatentable
over Claims 1-45 of U.S. Patent No. 9,978,413 in view of US Pub. No. 20070243418 {“Fullerton
et al.”).

In response, Applicant is attaching a Terminal Disclaimer herewith to overconie the rejection

over the commonly owned U.S. Patent No. 9,978,413, in compliance with 37 CFR 1.321.

REJECTIONS UNDER 35 U.S.C. § 103

Claim 13, 16, 17, and 22-24 are rejected under pre-A TA 35 U.S.C. 103(a) as being unpatentable
over US Pub. No. 20070243418 (“Fullerton et al.™).

13
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In response, Applicant cancelled claims 13-24.

Claims 14, 15, and 18-21 are rejected under pre-ATA 35 U.S.C. 103(a) as being unpatentable
over US Pub. No. 20070243418 (*Fullerton et al.”) as applied to Claim 13 above, and further in
view of US Pub. No. 20030108721 (“Fullerton2”).

In response, Applicant cancelled claims 13-24.

14
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CONCLUSIONS

In view of the foregoing, Applicant respectfully requests the reconsideration of the pending
claims and the withdrawal of the present rejection. All of the claims in the Application are now
believed to be allowable. Favorable consideration and a Notice of Allowance are therefore
earnestly solicited. If for any reason the Examiner finds the Application other than in condition
for allowance, the Examiner is kindly requested to contact the undersigned Gergely T. Zimanyti,
Ph.D. at 530-400-3936 to discuss the steps necessary for placing the Application in condition for

allowance.

Respectfully submitted,

Date: 07/24/2020 /Gergely T. Zimanvyyt/
Gergely T. Zimanyi, Ph.D.
Registration No. 45,754

CERTIFICATE OF TRANSMISSION UNDER 37 CFR 1.8
I heveby cettity that this correspondence s being transmitted to the
USPTO via EFS-Web on 07/24/2020.

/Richard A. Pask/ 07/24/2020
Richard A. Pask Date

Gergely T. Zimanyi

11 Dartmouth Drive
Berkeley, CA 94745
Telephone: 530-400-3936
Email: gzimanvi@gmail.com
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Gergely T. Zimanyi
11 Dartmouth Drive CHAU, LISAN
Berkeley, CA 94705
| ART UNIT | PAPER NUMBER |
1785
| NOTIFICATION DATE | DELIVERY MODE |
06/24/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
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following e-mail address(es):

gzimanyi@ gmail.com
richepask @gmail.com
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Application No. Applicant(s)
, 15/925,749 Suess, Dieter
Notice of Abandornment Examiner Art Unit
LISA CHAU 1785

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
This application is abandoned in view of:

1. M} Applicant's failure to timely file a proper reply to the Office letter mailed on 04 November 2019.

@0da reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s})) which expired on
(by O A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of:(1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) if this is utility or plant
application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RCEs are not
permitted in design applications.)

(¢) (J A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-final
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 8 below).

(d) & No reply has been received.

2. (3 Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) J The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
}, which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(0) J The submitted fee of $ is insufficient. A balance of $ is due.
The issue fee required by 37CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(¢) O The issue fee and publication fee, if applicable, has not been received.

3. J Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) g Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) (J No corrected drawings have been received.

4. (3 The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR 1.33
(b). See 37 CFR 1.138(b).

5. (J The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. (J The decision by the Patent Trial and Appeal Board rendered on and because the period for seeking court review of the
decision has expired and there are no allowed claims.

7. 0 The dismissal of the appeal in an application having no allowed claims. (When an appeal is dismissed in an application having no
allowed claims the application stands abandoned. See MPEP 1215.04 subsections |-V for an explanation of the reasons why an
appeal is dismissed.)

8. [(J The reason(s) below:

ILC/ /HOLLY C RICKMAN/
Lisa Chau Primary Examiner, Art Unit 1785

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize
any negative effects on patent term.

U.S. Patent and Trademark Office R
PTOL-1432 (Rev. 04-19) Notice of Abandonment Part of Paper No. 20200615

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
Exhibit 1002
Page 145 of 229



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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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
following e-mail address(es):

gzimanyi@ gmail.com
richepask @gmail.com
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Application No. Applicant(s)

15/925,749 Suess, Dieter
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
LISA CHAU 1785 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) Responsive to communication(s) filed on 3/19/18.
(J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)[] This action is FINAL. 2b) ¥l This action is non-final.

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

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £Ex parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s) 1-24 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) 1-24 is/are rejected.

8) (] Claim(s) ___is/are objected to.

9) [OJ 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
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)[»] The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 3/19/18 is/are: a)[¥] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

a)lJ All b)(J Some**  ¢)[J None of the:
1.[J Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.

3.(J 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) 4) [ Other:
Paper No(s)/Mail Date _. E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20191007
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DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent provisions.
Information Disclosure Statement
2. The listing of references in the specification is not a proper information disclosure
statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other information
submitted for consideration by the Office, and MPEP § 609.04(a) states, "the list may not be
incorporated into the specification but must be submitted in a separate paper." Therefore,
unless the references have been cited by the examiner on form PTO-892, they have not been
considered.
Specification
3. The specification is objected to as failing to provide proper antecedent basis for the
claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(0). Correction of the
following is required: Please amend the Specification to disclose the limitations in Claims 3, 5, 7,
and 12.
Claim Rejections - 35 USC § 112
4, The following is a quotation of the first paragraph of 35 U.S.C. 112(a):
(a) IN GENERAL.—The specification shall contain a written description of the

invention, and of the manner and process of making and using it, in such full, clear, concise,

and exact terms as to enable any person skilled in the art to which it pertains, or with which it

is most nearly connected, to make and use the same, and shall set forth the best mode

contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly

connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.
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5. Claims 9 and 10 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first
paragraph, as failing to comply with the written description requirement. The claim(s) contains
subject matter which was not described in the specification in such a way as to reasonably
convey to one skilled in the relevant art that the inventor or a joint inventor, or for pre-AlA the
inventor(s), at the time the application was filed, had possession of the claimed invention.

The Specification does not necessarily provide support for multiple thin exchange
coupling layers within a nucleation host, wherein the thin exchange coupling layer provides an
exchange constant A in excess of A=10"% J/m. Examiner notes that the claimed property,
exchange constant A, refers to the coupling layer between the nucleation host and hard
magnetic storage layer, not necessarily the thin exchange coupling layer(s) within the nucleation
host (Please see [0033] in Applicant’'s Specification).

6. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

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

7. Claim 4 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AlA the applicant regards as the
invention.
Claim 4 recites the limitation "the recording medium" (emphasis added). There is

insufficient antecedent basis for this limitation in the claim.

Double Patenting
8. 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
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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 §§ 706.02(1)(1) - 706.02(1)(3) 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).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The 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/process/file/efs/guidance/eTD-info-1.jsp.
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9. Claims 1-12 are rejected on the ground of nonstatutory double patenting as being
unpatentable over Claims 1-23 of U.S. Patent No. 9928864. Although the claims at issue are not
identical, they are not patentably distinct from each other because the subject matter sought is

substantially covered by the subject matter in the US Patent.

10. Claims 13-24 are rejected on the ground of nonstatutory double patenting as being
unpatentable over Claims 1-23 of U.S. Patent No. 9928864 in view of US Pub. No.
20030108721 (“Fullerton2”).

The subject matter sought is substantially covered by the subject matter in US Patent
No. 9928864.

US Patent No. 9928864 does teach the claimed perpendicular anisotropy material.

However, Fullerton2 teaches a perpendicular anisotropy material comprising an L1o-
ordered phase material, FePt based alloy, FePt-X or CoPt-X wherein X is Ni, Au, Cu, Pd, and
Ag, FePtC, or a granular composite selected from FePt-ZrO, FePt-MgO, and FePt-B,O3 [0024].
It would have been obvious to one of ordinary skill in the art at the time of the invention was
made to have US Patent No. 9928864’s large perpendicular anisotropy material comprise of the
materials disclosed by Fullerton2 in order to obtain a material with high magneto-crystalline
anisotropy, magnetic moment, and allow additional control over the magnetic and structural
properties of the media, all are which are desirable for high-density magnetic recording

materials [0024].

11. Claims 1-24 are provisionally rejected on the ground of nonstatutory double patenting as
being unpatentable over Claims 1-26 of copending Application No. 15985661 in view of US Pub.
No. 20070243418 (“Fullerton et al.”).

The subject matter sought is substantially covered by the subject matter in copending

Application No. 15985661.
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Copending Application No. 15985661 does teach the claimed ferromagnetic layers with
increasing anisotropy constant K from layer to layer.

However, Fullerton et al. further teaches that its nucleation host comprises ferromagnetic
layers ([0022] and layers between MAG2 in RL1 to MAG2 in RL2 as shown in Fig. 6), wherein
ferromagnetic layers have different anisotropy Hk from each other ([0022] and [0023]). While
Fullerton et al. does not teach the claimed anisotropy in terms of anisotropy constant K, the
Examiner deems that it would have been obvious to one of ordinary skill in the art that Fullerton
et al. teaching of different Hx values from layer to layer will also have its ferromagnetic layers
with increasing anisotropy constant K from layer to layer. Therefore, it would have been
obvious to one of ordinary skill in the art at the time of the invention was made to have the
copending Application No. 15985661’s nucleation host comprise of ferromagnetic layers with
increasing anisotropy constant K from layer to layer to produce a magnetic recording medium
with improved writability and higher SNR (Abstract).

This is a provisional nonstatutory double patenting rejection.

12. Claims 1-24 are rejected on the ground of nonstatutory double patenting as being
unpatentable over Claims 1-45 of U.S. Patent No. 9978413 in view of US Pub. No.
20070243418 (“Fullerton et al.”).

The subject matter sought is substantially covered by the subject matter in U.S. Patent
No. 9978413.

U.S. Patent No. 9978413 does teach the claimed ferromagnetic layers with increasing
anisotropy constant K from layer to layer.

However, Fullerton et al. further teaches that its nucleation host comprises ferromagnetic
layers ([0022] and layers between MAG2 in RL1 to MAG2 in RL2 as shown in Fig. 6), wherein
ferromagnetic layers have different anisotropy Hk from each other ([0022] and [0023]). While

Fullerton et al. does not teach the claimed anisotropy in terms of anisotropy constant K, the
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Examiner deems that it would have been obvious to one of ordinary skill in the art that Fullerton
et al. teaching of different Hq values from layer to layer will also have its ferromagnetic layers
with increasing anisotropy constant K from layer to layer. Therefore, it would have been
obvious to one of ordinary skill in the art at the time of the invention was made to have U.S.
Patent No. 9978413’s nucleation host comprise of ferromagnetic layers with increasing
anisotropy constant K from layer to layer to produce a magnetic recording medium with
improved writability and higher SNR (Abstract).

Claim Rejections - 35 USC § 103
13. 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 though 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 negatived by the manner in which the invention was
made.

14. Claim 13, 16, 17, and 22-24 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over US Pub. No. 20070243418 (“Fullerton et al.”).

With regards to Claim 13, Fullerton et al. teaches a magnetic recording medium
comprising an essentially non-magnetic substrate, an underlayer formed on the non-magnetic
substrate, and an exchange coupled magnetic multilayer structure (RL1 and RL2) (Abstract, Fig.
6, and [0026]-[0030]) . The exchange coupled magnetic multilayer structure includes a hard
magnetic storage layer (MAG1 in RL1), formed from a large perpendicular anisotropy material
based on at least one of Fe and Co, having a first coercive field Hsand formed on the
underlayer, and a nucleation host (MAG2 in RL1 and relevant thereof), having a second
coercive field H, without the hard magnetic storage layer, lower than the first coercive field,

Hn<Hs, wherein said nucleation host is formed on the hard magnetic storage layer such that the
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hard magnetic storage layer is between the nucleation host and the non-magnetic storage layer
(Fig. 6, [0012], [0022]-[0024], and [0029]).

Fullerton et al. further teaches that its nucleation host comprises ferromagnetic layers
([0022] and layers between MAG2 in RL1 to MAG2 in RL2 as shown in Fig. 6), wherein
ferromagnetic layers have different anisotropy Hk from each other ([0022] and [0023]). While
Fullerton et al. does not teach the claimed anisotropy in terms of anisotropy constant K, the
Examiner deems that it would have been obvious to one of ordinary skill in the art that Fullerton
et al. teaching of different Hx values from layer to layer will also have its ferromagnetic layers
with increasing anisotropy constant K from layer to layer to produce a magnetic recording

medium with improved writability and higher SNR (Abstract).

With regards to Claim 16, Fullerton et al. teaches the large perpendicular anisotropy

material is one of a CoPt based alloy and a CoPtCr alloy [0029].

With regards to Claim 17, Fullerton et al. teaches the large perpendicular anisotropy

material is CoCr based granular media ([0024] and [0029]).

With regards to Claims 22-24, Fullerton et al. teaches the hard magnetic storage layer

and nucleation host having the claimed materials (Please see [0029]).

15. Claims 14, 15, and 18-21 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over US Pub. No. 20070243418 (“Fullerton et al.”) as applied to Claim 13 above,
and further in view of US Pub. No. 20030108721 (“Fullerton2”).

Fullerton et al. teaches the large anisotropy material based on at least one of Fe and Co

as set forth above [0029].
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Fullerton et al. does not teach the claimed materials for its large perpendicular
anisotropy material.

However, Fullerton2 teaches a perpendicular anisotropy material comprising an L1,-
ordered phase material, FePt based alloy, FePt-X or CoPt-X wherein X is Ni, Au, Cu, Pd, and
Ag, FePtC, or a granular composite selected from FePt-ZrO, FePt-MgO, and FePt-B>O3 [0024].
It would have been obvious to one of ordinary skill in the art at the time of the invention was
made to have Fullerton et al.’s large perpendicular anisotropy material comprise of the claimed
materials, as demonstrated by Fullerton2, in order to obtain a material with high magneto-
crystalline anisotropy, magnetic moment, and allow additional control over the magnetic and
structural properties of the media, all are which are desirable for high-density magnetic
recording materials [0024].

Conclusion
16. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to LISA CHAU whose telephone number is (571)270-5496. The examiner
can normally be reached on Monday-Friday 11 AM-730 PM.

Examiner interviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Mark Ruthkosky can be reached on (571) 272-1291. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR
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system, see http:/pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/LC/
Lisa Chau
Art Unit 1785

/HOLLY C RICKMAN/
Primary Examiner, Art Unit 1785
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S35

(magnetic recording medium).ab. and
(height same (granular or grain) same
average diameter)

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

ADJ

ON

2011/01/12

16:42

S36

116

(magnetic recording medium).ab. and
((granular or grain) same average
diameter)

Us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

ADJ

ON

2011/01/12

16:43

1851

(varies$5 or vary$6) near15 anisotropy

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

2011/07/12

13:38

S38

859

(428/827,828,828.1,829).ccls.

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

2011/07/12

13:38

S39

20

S37 and S38

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

2011/07/12

13:38

S$40

42

428/8%.ccls. and (grad$5 near2
anisotrop$5)

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

ADJ

OFF

2013/11/01

14:29

S41

"20060222901"

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

ADJ

OFF

2013/11/01
14:32

S42

34

lisa near3 chau

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

ADJ

OFF

2013/11/01
17:19

$43

"20040057156" or "20040053078"

us-
PGPUB;
USPAT;
USOCR,;
EPO; JPO;
DERWENT

ADJ

OFF

2013/11/01
17:34

S44

"20040013910"

us-
PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

ADJ

OFF

2013/11/01
17:47

S45

"6759149"

us-

PGPUB;
USPAT;
USQOCR;

ADJ

OFF

2013/11/01
17:50

file:///C/Users/Ichau5/Documents/e-Red%20Folder/15925749/EASTSearchHistory.15925749_AccessibleVersion.htm[10/25/2019 5:56:02 PM]
RESONAC HARD DISK CORPORATION and RESONAC CORPORATION

Exhibit 1002
Page 165 of 229



EAST Search History

EPO; JPO;
DERWENT
$46 {3 "20060177704" us- ADJ OFF 2013/11/01
PGPUB; 17:50
USPAT;
USOCR;
EPO; JPO;
DERWENT
$47 {14 "20040086753" or "20040013910" or us- ADJ OFF 2013/11/01
"6610424" PGPUB; 17:57
USPAT;
USOCR;
EPO; JPO;
DERWENT
$48 {47 428/8$.ccls. and (grad$s near2 us- ADJ OFF 2014/08/22
anisotrop$5) PGPUB; 14:55
USPAT;
USOCR;
EPO; JPO;
DERWENT
$49 §1117 {(428/827,828,828.1,829).ccls. us- ADJ ON 2014/12/28
PGPUB; 15:58
USPAT;
USOCR
S50 §1027 {iS49 AND ( (G11B5/66 OR G11B5/65 OR  {iUS- ADJ ON 2014/12/28
G11B5/7325 OR G11B5/667 OR G11B5/82 {{PGPUB; 15:58
OR G11B5/855 OR G11B5/84 OR USPAT;
G11B5/746 OR G11B5/656 OR G11B5/732 {jUSOCR
OR G11B5/8404 OR G11B5/72 OR
G11B5/64 OR G11B5/653 OR G11B5/851
OR G11B5/1278 OR G11B5/738 OR
G11B5/743 OR G11B2005/0021 OR
G11B2005/0024 OR G11B2005/0029 OR
G11B5/3906 OR G11B5/3909 OR
G11B2020/1281 OR G11B20/10 OR
G11B20/1217 OR G11B2220/235 OR
G11B2220/2516 OR G11B5/1276 OR
G11B5/235 OR G11B5/3113 OR
G11B5/314 OR G11B5/3146 OR
G11B5/3153 OR G11B5/3163 OR
G11B5/3929 OR G11B5/3983 OR
G11B5/6088 OR G11B5/645 OR
G11B5/647 OR G11B5/70605 OR
G11B5/70626 OR G11B5/708 OR
G11B5/716 OR G11B5/7315 OR
G11B5/735 OR G11B5/85 OR
G11B5/865).CPC. )
S51 {26 S50 and (grad$5 near2 anisotrop$5) Us- ADJ OFF 2014/12/28
PGPUB; 15:58
USPAT;
USOCR;
EPO; JPO;
DERWENT
S52 {32 (428/827,828,828.1,829).ccls. and us- ADJ ON 2015/06/24
(grad$5 near2 anisotrop$5) PGPUB; 17:23
USPAT;
USOCR
S53 {2 Jp "03254421" us- ADJ ON 2016/02/23
PGPUB; 16:46
USPAT;
USOCR;
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FPRS;
EPO; JPO;
DERWENT
S54 433 (428/827,828,828.1,829).ccls. and us- ADJ ON 2016/02/23
(grad$5 near2 anisotrop$5) PGPUB; 18:20
USPAT;
USOCR
S55 {56 chau near3 lisa us- ADJ ON 2016/08/29
PGPUB; 16:26
USPAT;
USOCR
S56 {4 "20010051287" us- ADJ ON 2016/08/29
PGPUB; 19:25
USPAT;
USOCR;
FPRS;
EPQ; JPO;
DERWENT
S57 {8 "20050058855" us- ADJ ON 2016/08/29
PGPUB; 19:39
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT
S58 {1161 {(428/827,828,828.1,829).ccls. us- ADJ ON 2017/06/11
PGPUB; 17:15
USPAT;
USOCR
S59 {1070 (iS58 AND ( (G11B5/66 OR G11B5/65 OR  {iUS- ADJ ON 2017/06/11
G11B5/7325 OR G11B5/667 OR G11B5/82 i{PGPUB; 17:15
OR G11B5/855 OR G11B5/84 OR USPAT;
G11B5/746 OR G11B5/656 OR G11B5/732 {{USOCR
OR G11B5/8404 OR G11B5/72 OR
G11B5/64 OR G11B5/653 OR G11B5/851
OR G11B5/1278 OR G11B5/738 OR
G11B5/743 OR G11B2005/0021 OR
G11B2005/0024 OR G11B2005/0029 OR
G11B5/3906 OR G11B5/3909 OR
G11B2020/1281 OR G11B20/10 OR
G11B20/1217 OR G11B2220/235 OR
G11B2220/2516 OR G11B5/1276 OR
G11B5/235 OR G11B5/3113 OR
G11B5/314 OR G11B5/3146 OR
G11B5/3153 OR G11B5/3163 OR
G11B5/3929 OR G11B5/3983 OR
G11B5/6088 OR G11B5/645 OR
G11B5/647 OR G11B5/70605 OR
G11B5/70626 OR G11B5/708 OR
G11B5/716 OR G11B5/7315 OR
G11B5/735 OR G11B5/85 OR
G11B5/865).CPC. )
S60 {34 S59 and (grad$5 near2 anisotrop$5) us- ADJ OFF 2017/06/11
PGPUB; 17:15
USPAT;
USOCR;
EPO; JPO;
DERWENT
S68 {23 (("20010051287") or ("20040053078") or {US- OR OFF 2017/12/04
("20040057156") or ("20070292720") or i{PGPUB; 12:42
("5583727") or ("6280813") or USPAT,;
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EAST Search History

("6383668") or ("6468670") or
("7550210")).PN.

USOCR;
FPRS;
EPO; JPO;
DERWENT

S69

80

lisa near2 chau

us-
PGPUB;
USPAT,;
USOCR;
FPRS;
EPO; JPO;
DERWENT

ADJ

ON

2019/10/09
11:39

S70

"20180211689"

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

2019/10/22
18:00

S71

2303

( (G11B5/64 OR G11B5/66).CPC. )

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

2019/10/22
18:01

S72

1161

(428/827,828,828.1,829).ccls.

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

2019/10/22
18:01

S73

1110

S72 AND ( (G11B5/66 OR G11B5/65 OR
G11B5/7325 OR G11B5/667 OR G11B5/82
OR G11B5/656 OR G11B5/84 OR
G11B5/855 OR G11B5/7379 OR
G11B5/746 OR G11B5/851 OR
G11B2005/0021 OR G11B2005/0024 OR
G11B5/64 OR G11B5/653 OR G11B5/73
OR G11B5/1278 OR G11B5/8404 OR
G11B5/314 OR G11B5/743 OR
G11B5/3909 OR G11B5/72 OR
G11B5/7315 OR G11B2005/0029 OR
G11B2005/3996 OR G11B20/10 OR
G11B5/1276 OR G11B5/85 OR
G11B2020/10898 OR G11B2020/1281 OR
G11B20/1217 OR G11B2220/235 OR
G11B2220/2516 OR G11B5/127 OR
G11B5/1272 OR G11B5/235 OR
G11B5/3113 OR G11B5/3133 OR
G11B5/3146 OR G11B5/3153 OR
G11B5/3163 OR G11B5/3906 OR
G11B5/3912 OR G11B5/3929 OR
G11B5/6088 OR G11B5/645 OR
G11B5/647 OR G11B5/706 OR
G11B5/70605 OR G11B5/708 OR
G11B5/716 OR G11B5/735 OR G11B5/865
OR HO1F10/3286 OR HO1F10/123 OR
HO1F10/3254 OR HO1F10/3272 OR
HO1F10/329 OR HO1F10/3295 OR
HO1F10/30 OR HO1F41/0206 OR
HO1F10/12 OR HO1F10/3218 OR
HO1F10/324 OR HO1F41/18 OR
HO1F41/30 OR HO1F41/302 OR
HO1F41/303 OR HO1F41/305 OR
HO1F41/32 OR Y10T428/115 OR
Y10T29/4902 OR Y10T29/49032 OR
Y10T29/49067 OR Y10T428/12458 OR
Y10T428/12465 OR Y10T428/12931 OR
Y10T428/26 OR Y10T428/265 OR
Y10T156/10 OR Y10T29/49021 OR

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

2019/10/22
18:01
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Y10T29/49043 OR Y10T29/49044 OR
Y10T29/49048 OR Y10T29/49052 OR
Y10T428/11 OR Y10T428/1107 OR
Y10T428/1114 ORY10T428/1121 OR
Y10T428/1143 OR Y10T428/24273 OR
Y10T428/315 OR Y10T83/04).CPC. )

S74

96979

( (G11B5/66 OR G11B5/65 OR
G11B5/7325 OR G11B5/667 OR G11B5/82
OR G11B5/656 OR G11B5/84 OR
G11B5/855 OR G11B5/7379 OR
G11B5/746 OR G11B5/851 OR
G11B2005/0021 OR G11B2005/0024 OR
G11B5/64 OR G11B5/653 OR G11B5/73
ORG11B5/1278 OR G11B5/8404 OR
G11B5/314 OR G11B5/743 OR
G11B5/3909 OR G11B5/72 OR
G11B5/7315 OR G11B2005/0029 OR
G11B2005/3996 OR G11B20/10 OR
G11B5/1276 OR G11B5/85 OR
G11B2020/10898 OR G11B2020/1281 OR
G11B20/1217 OR G11B2220/235 OR
G11B2220/2516 OR G11B5/127 OR
G11B5/1272 OR G11B5/235 OR
G11B5/3113 OR G11B5/3133 OR
G11B5/3146 OR G11B5/3153 OR
G11B5/3163 OR G11B5/3906 OR
G11B5/3912 OR G11B5/3929 OR
G11B5/6088 OR G11B5/645 OR
G11B5/647 OR G11B5/706 OR
G11B5/70605 OR G11B5/708 OR
G11B5/716 OR G11B5/735 OR G11B5/865
ORHO1F10/3286 OR HO1F10/123 OR
HO1F10/3254 OR HO1F10/3272 OR
HO1F10/329 OR HO1F10/3295 OR
HO1F10/30 OR HO1F41/0206 OR
HO1F10/12 OR HO1F10/3218 OR
HO1F10/324 OR HO1F41/18 OR
HO1F41/30 OR HO1F41/302 OR
HO1F41/303 OR HO1F41/305 OR
HO1F41/32 OR Y10T428/115 OR
Y10T29/4902 OR Y10T29/49032 OR
Y10T29/49067 OR Y10T428/12458 OR
Y10T428/12465 OR Y10T428/12931 OR
Y10T428/26 OR Y10T428/265 OR
Y10T156/10 OR Y10T29/48021 OR
Y10T29/49043 OR Y10T29/49044 OR
Y10T29/49048 OR Y10T29/49052 OR
Y10T428/11 OR Y10T428/1107 OR
Y10T428/1114 ORY10T428/1121 OR
Y10T428/1143 OR Y10T428/24273 OR
Y10T428/315 OR Y10T83/04).CPC. )

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

2019/10/22

18:01

S75

S73 and ((varies$5 or vary$6 or
gradient$5 or gradual$5 or variat$s)
near15 (anisotrop$5 near3 ("k" or
constant$5)))

Us-

PGPUB;
USPAT;
USOCR

ADJ

ON

18:02

2019/10/22

S76

57

S74 and ((varies$5 or vary$6 or
gradient$5 or gradual$5 or variat$s)
near15 (anisotrop$5 near3 ("k" or
constant$5)))

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

S77

153

S74 and (exchange$5 near3 spring$5)

us-

PGPUB;
USPAT;
USOCR

ADJ

ON

18:02

18:11

2019/10/22

2019/10/22
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S78 {12 ((("SUESS") near3 ("Dieter"))).INV. us- ADJ ON 2019/10/24
PGPUB; 15:36
USPAT;
USOCR;
EPO; JPO;
DERWENT
S79 114 (428/827,828,828.1,829).ccls. and ("I10" {{US- ADJ ON 2019/10/25
or I1o or "lI1.sub.o" or "I1.sub.0" or PGPUB; 15:10
"l.sub.10" or "l.sub.10") USPAT;
USOCR
S80 {406 (428/8%).ccls. and ("I110" or 10 or us- ADJ ON 2019/10/25
"I1.sub.0" or "[1.sub.0" or "l.sub.10" or PGPUB,; 15:24
"l.sub.10") USPAT;
USOCR
S81 §2 "20070026262" us- ADJ ON 2019/10/25
PGPUB; 15:32
USPAT;
USOCR
S82 {18 ("2007/0026262").URPN. USPAT ADJ ON 2019/10/25
15:33
EAST Search History (I nterference)
Ref {Hits {Search Query DBs {iDefault {iPlurals jiTime
# Operator Stamp
S61 {14074  §(coercivity or (coerciv$4 near5 (field for us ADJ ON 2017/10/02
force)) or hc$3 or "h.sub.c"$5) same PGPUB; 15:34
(magnet$5 or ferro$5magnet$5).cim. USPAT
S62 {11352 {((gradient or gradual$5 or increas$s or us ADJ ON 2017/10/02
decreas$5) same (anisotrop$5 or anisotrop$5 {PGPUB; 15:37
near5 constant$5 or ku or ku$2 or USPAT
"ku.sub."$2 or k!)).clm.
S63 {39 S61 and S62 us ADJ ON 2017/10/02
PGPUB; 15:37
_________ USPAT
S64 {81 grad$4 near3 anisotrop$5.cim. us ADJ ON 2017/10/02
PGPUB; 15:53
USPAT
S65 {38 S$64 and (magnet$5 or us ADJ ON 2017/10/02
ferro$5magnet$5).cim. PGPUB; 15:54
USPAT
S66 {418 exchange$5 near4 spring.clm. us ADJ ON 2017/10/02
PGPUB; 15:55
USPAT
S67 {10 S61 and S66 us ADJ ON 2017/10/02
PGPUB; 15:56
USPAT

10/25/2019 5:55:58 PM
C:\ Users\ Ichau5\ Documents\ EAST\ Workspaces\ 12619849\ 12619849.wsp
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/925,749
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
P e R, N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 CFR 1.16(0), (9} o (@) N/A N/A N/A 380 N/A
TOTAL CLAIMS ]
(37 CFR 1.16()) 24 minus 20 = 4 x 50 - 200 OR
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 3 minus 3 = x 230 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 985 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE(S) RATE(S) FEE(S$)
E AMENDMENT PAID FOR
LU Total . i - =
=S (37 CF(:H 16(7)) Minus x = OR =
% Independent * Minus | *** =
) (37 CFR 1.16(h)) X = OR =
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = X -
= (37 CF?H.IE(H) OR -
% Independent * Minus | *** = X _ OR _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/925,749 03/19/2018 Dieter Suess SUSP02US2
CONFIRMATION NO. 8424
143793 INFORMAL NOTICE

Gergely T. Zimanyi
11 Dartmouth Drive O L O
Berkeley, CA 94705 000000TO3518537

Date Mailed: 11/20/2018

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Dieter Suess

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sareebuddin/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/925,749 03/19/2018 1785 1065 SUSP02US2 24
CONFIRMATION NO. 8424
143793 UPDATED FILING RECEIPT

11 Garmouth Drie 0 A A A

Berkeley, CA 94705
Date Mailed: 11/20/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Dieter Suess, Herzogenburg, AUSTRIA;
Applicant(s)

Dieter Suess, Herzogenburg, AUSTRIA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 12/619,849 11/17/2009 PAT 9928864
which is a DIV of 11/424,859 06/17/2006 PAT 9978413

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

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

If Required, Foreign Filing License Granted: 04/16/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/925,749
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Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

MULTILAYER EXCHANGE SPRING RECORDING MEDIA
Preliminary Class
428
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the 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.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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

page 3 of 3

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
Exhibit 1002
Page 175 of 229



Docket No.: SUSP0O2US2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: Dieter SUESS Examiner: Not yet assigned
Appln. No.:  15/925,749 Art Unit: 1785
Filing Date:  03/19/2018 Confirmation No.: 8424
Docket No.: SUSP0O2US2
Customer No.: 143793
Date: 11/18/2018

Title: MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE MISING PARTS

In response to the Notice to File Missing Parts of Nonprovisional Application dated

04/18/2018, filed herewith are the following fees to complete the filing of this application.

Applicants hereby claim small entity status.

The following small entity fees have been paid via EFS.

Surcharge - Late Submission of Oath/Declaration | $80.00
Fifth-month Extension Fee $1,500.00
TOTAL $1,580.0

Respectfully submitted,

Date:__11/18/2018 {Gergely T. Zimanyi/
Gergely T. Zimanyi, Ph.D.
Registration No. 45,754

CERTIFICATE OF TRANSMISSION UNDER 37 CFR 1.8
I hereby certify that this correspondence ix being fransmitted to the
USPTO via EPS-Web on 11/18/201&

/Richard A. Pask/ 11/18/2018
Richard A. Pask Date

Gergely T. Zimanyi

11 Dartmouth Drive
Berkeley, CA 94745
Telephone: 530-400-3936
Email: gzimanyi@gmail.com
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PTO/AIA/22 (03-13}

Approved for use through 11/30/2020. OCMB 0651-0031

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it displays a vaiid OMB controf number.

Docket Number (Optionaf)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | suspo2us?2

Application Number Filed

15/925,749 03/19/2018
“"MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Art Unit Examiner

1785 Not yet assigned

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as foliows {check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
[] one month (37 CFR 1.17(a)(1)) $200 $100 $50 $
D Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
D Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $
D Four months (37 CFR 1.17(a){4)) $2,200 $1,100 $550 $
Five months (37 CFR 1.17(a)(5)) $3,000 $1.500 $750 $ 1,500

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

]
D A check in the amount of the fee is enciosed.
U]
L]
]

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

t am the

D applicant.

attorney or agent of record. Registration number 45’754

D attorney or agent acting under 37 CFR 1.34. Registration number
/Gergely T. Zimanyi/ 11/18/2018

Signature Date
Gergely T. Zimanyi 530-400-3936
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. Submit
muttiple forms if more than one signature is required, see below*.

* Total of ! forms are submitted.

This coifection of information is required by 37 CFR 1.138{a). 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.8.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take 6 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 shouid be sent to the Chief {nformation 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: Mait Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number:

15925749

Filing Date:

19-Mar-2018

Title of Invention:

MULTILAYER EXCHANGE SPRING RECORDING MEDIA

First Named Inventor/Applicant Name:

Dieter Suess

Filer: Gergely T. Zimanyi/Richard Pask
Attorney Docket Number: SUSP02US2
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SUB—;S:;)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 2051 1 80 80

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount SuB—;’g(t;)l in
Extension-of-Time:
Extension - 5 months with $0 paid 2255 1 1500 1500
Miscellaneous:
Total in USD ($) 1580
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Electronic Acknowledgement Receipt

EFS ID: 34341448
Application Number: 15925749
International Application Number:
Confirmation Number: 8424
Title of Invention: MULTILAYER EXCHANGE SPRING RECORDING MEDIA
First Named Inventor/Applicant Name: Dieter Suess
Customer Number: 143793
Filer: Gergely T. Zimanyi/Richard Pask
Filer Authorized By: Gergely T. Zimanyi
Attorney Docket Number: SUSP02US2
Receipt Date: 18-NOV-2018
Filing Date: 19-MAR-2018
Time Stamp: 21:29:44
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1580
RAM confirmation Number 111918INTEFSW21340300
Deposit Account
Authorized User

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

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
373467
1 Applicant Response to Pre-Exam 1_SUSP02US2_Response_to_M no 1
Formalities Notice issing_Parts_Fees.pdf Toatbebesaiais3arsdafdssasadiodtdd
ef9a
Warnings:
Information:
421467
2 Extension of Time 2_SUSP02US2_EQT.pdf no 1
7d72bfa4ed03ded22f2504c9c55e8318c1a
c08d
Warnings:
Information:
32384
3 Fee Worksheet (SB06) fee-info.pdf no 2
66d133cede3b93cbb5abc3df4fbcSbebSe)
Warnings:
Information:
Total Files Size (in bytes){ 827318

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/925,749 03/19/2018 Dieter Suess SUSP02US2
CONFIRMATION NO. 8424
143793 PUBLICATION NOTICE

Gergely T. Zimanyi
11 Dartmouth Drive N AP A0 REEN RO

Berkeley, CA 94705 00000101267396

Title:MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Publication No.US-2018-0211689-A1
Publication Date:07/26/2018

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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Gergely T. Zimanyi
11 Dartmouth Drive
Berkeley, CA 94705

Courtesy Reminder for
Application Serial No: 15/925,749

Attorney Docket No: SUSP02US2
Customer Number: 143793
Date of Electronic Notification: 04/18/2018

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following

email address(es) associated with your customer number:
gzimanyi@gmail.com
richepask@gmail.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/925,749 03/19/2018 Dieter Suess SUSP02US2
CONFIRMATION NO. 8424
143793 FORMALITIES LETTER

Gergely T. Zimanyi

11 Dartmouth Drive IR TSR DL KRR
00000009881985

Berkeley, CA 94705
Date Mailed: 04/18/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Iltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

« Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 80 surcharge.

+ $(0) previous unapplied payment amount.

+$80 TOTAL FEE BALANCE DUE.

Items Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
page 1of 2
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Dieter Suess

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/kgebremichael/
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/925,749
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
P e R, N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 CFR 1.16(0), (9} o (@) N/A N/A N/A 380 N/A
TOTAL CLAIMS ]
(37 CFR 1.16()) 24 minus 20 = 4 x 50 - 200 OR
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 3 minus 3 = x 230 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 985 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE(S) RATE(S) FEE(S$)
E AMENDMENT PAID FOR
LU Total . i - =
=S (37 CF(:H 16(7)) Minus x = OR =
% Independent * Minus | *** =
) (37 CFR 1.16(h)) X = OR =
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = X -
= (37 CF?H.IE(H) OR -
% Independent * Minus | *** = X _ OR _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION

Exhibit 1002
Page 186 of 229



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/925,749 03/19/2018 2688 985 SUSP02US2 24
CONFIRMATION NO. 8424
143793 FILING RECEIPT

11 Garmouth Drie 0 A A

Berkeley, CA 94705
Date Mailed: 04/18/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Dieter Suess, Herzogenburg, AUSTRIA;
Applicant(s)

Dieter Suess, Herzogenburg, AUSTRIA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 12/619,849 11/17/2009 PAT 9928864
which is a DIV of 11/424,859 06/17/2006

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

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

If Required, Foreign Filing License Granted: 04/16/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/925,749
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Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
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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.
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section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
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Multilayer Exchange Spring Recording Media

Dister Suess

BACKGROUND

Field of Invention

{6001} This invention relates generally to magnetic recording media, and more

particularly to thermally stable high density media.
Description of Related Ant

{00021 Modemn magnetic reconding media reaches ever higher recording densities,
Further increase of the areal density is believed to be limited by the superparamagnetic Hmit,
This lanit represents that as the size of the magnetic graing in the media decrease, at some
grain size the thermal fluctuations at room temperature kpTho become capable of overcoming
the energy barder AE=KV, which separates the twoe magnetization divections of an isolated
grain with a volumwe V and an upiaxial anisotropy coastamt K. This superparamagnetic Hmit,
or thermal instability, can be overcome by iﬁcrcasing the anisotropy K, according to the
Stoner—-Wohlfarth theory. However, such an increase also results in an unfavourable increase
of the cogreivity H,.. As a consequence, these grains are thermally stabls but can not be

written with existing recording heads,

{0003] Vartous iraprovements have been proposed to counter this thersal instability
recently, also known as the writeabllity problens. In US patent No.: 6,468,670 a continuous
ferromagnetic overfayer was introduced to increase the Signal to Noise Ratio (SNR). US
patent No.: 6,280,813 and US patent No.: 6,383,668 addressed the therraal instability problem
by replacing the conventional single magnetic recording laver with two ferromagnetic films
that are antiferromagnetically coupled together across a nonferromagnetic spacer film, and a
ferromagnetic layer that is coupled to a synthetic antifervornagnet, respectively. This idea
reduces the demagoetizing field of the bits in the case of Jonghudinal magnetic recording.
U.8. Pat. No. 53,583,727 proposed to overcome the problem by employing thermally assisted

reconding. To the paper “FeRh/FePt exchange spring filons for thermally assisted magnetic
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recording media™ Applied Physics Letters, Vol. 82, Issue 17, April 2003, pp. 2859-2861,
Thiele er ¢l. suggested o Jower the coercive field by the use of FePt/FeRhb bilayer systera.
The proposed architecture included a hard layer, exchange coupled to an antiferromagnetic
layer. After beating the antiferromagnetic layer across a fransition temperaturs, it became
ferromagnetic with a large magnetic moment and low magnetocrystalline anisotropy. Thus,
upon crossing the transition tempersture the antiferromagnetic layer acted as a magnetic soft

layer that helped to reverse the had layer.

{0004 1t the paper "Composite Media for Perpendicolar Magnetic Recording®, 1EER
Transcations on Magnetics, Vol. 41, No. 2, February 2003, pp. 537-542, R. H, Victora and X.
Shen proposed magnetic mualtilayer stractures composed of magnatically hard and
ntagnetically soft fayers. In the model of Victora and Shen, the magnetization of the soft and
the bard part of each grain remained wniform. In order to decrease the coercive field, the
exchange coupling between these layers had to be reduced with a decoupling layer,
Motivated by the theoretical work, Wang et al. performed an experimental work on two layer
composite media. The results were reported in “Composite media (dynamie tilted) media for
magnetic recording”™, Applied Physics Letiers, Vol. 86, April 2003, pp. 142504, Wang et al.
concluded that a coupling layer was required in composite media to decrease the exchange
coupling between the soft and hard layer, in accordance with the theory. This was in contrast
to the paper “Exchange spring media for perpendicular recording.” Applied Physics Letters,
Vol 87, July 2003, pp. 12504-12507 by Suess et al., incorporated herein by reference in its

entirety, where states with inhomogeneous wagnetization were formed.

[0005] The paper “Preliminary Study on (CoPtCe/NiFe}-SIO2 Hawd/Soft-Stacked
Perpendicslar Recording Media®, IEEE Transactions on Magnetics, Vol 41, No. 10, Qctoher
2003, pp. 3136, Y. Inaba of al. considered a sufficiently thin soft magnet coupled to a
sufficiently thin hard magnet in order to keep the magnetization uniform and parallel in both
layers during reversal. The paper “Exchange spring recording media for arcal densities up to
10 Thit/in™, Journal of Magnetism and Magnetic Materials, Vol. 200-291, 2005, pp. 551554
(available onling 18 December 2004) by Suess ot al,, incorporated herein by reference in its
entirety, proposed a tei-laver structure which was composed of a hard layer at bottom, a soft

layer in the muddie and a hard layer on top.

{0006] The paper "Exchange spring media fior perpendicular recording.” Applied Physics
Letters, vol. 87, 30 June 2003, pp. 012504, by Suess et al,, incorporated herein by reference

¥
A
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in its entirety, domain wall assisted recording on bilayers was presented, Subsequent work by
A, Dobin and H. 1. Richter (presented at the Intermag conference 2006, talk D8-10, San
Diego, CA, May 2006; preprint available at http/farxiv.org “Domain Wall Assisted Magnetic

Recording” by Dobin and Richter) followed the same approach.

{0007} In previous works i was not shown that 2 finite value of the antsotropy in the soft
magnetic lnyer does not reduce the thermal stability of the structure. This question needs to
be investigated, as lavger anisotropies in the softer layer reduce the encrgy that is required to
push a domain wall from the soft layer to the hard layer. Puarther, typicat multilayer exchange
spring media do pot even contain a soft magnetic layer. Instead, i containg a nucleation layer
which can be magnetically hard. The softest fayer in the mucleation layer can have a coercive

field similar to typicai flelds of recording heads.

For all these reasons, the choice of layer srchitectures and thelr anisotropies o overcome the

superparamagnetic Hooit in optimal fashion remain a topic of intense investigations.

SUMMARY

[0068] Bricfly and generally, emsbodiments according to the invention include a magnetic
recording media wherein the magnetic recording layer consists of a muhilayer stracturs, with
a special nuitilayer host layer (nucleation host) and a hard magnetic storage layer (H.> 2 T
‘The anixetropy of the softest layer in the nucleation host is significantly smaller than in the
hard layer. In some embodiments the ratio of anisotropies can reach a factor of 2. During
writing a domain wall is formed in the nucleation host that propagates through the whole
grain stuctere and finally reverses the hard magnetic storage layer. The nucleation host
significantly decreases the coercive field of each grain of the proposed media but has only
Jittle influence on the thermal stability. In some entbadiments the host layer comprises of just
one layer, the media s a bilayer sfructure with one hard magnetic nucleation host and an even
harder storage layer. In embodiments, where the host fayer comprises more than one layer the
amisotropy incsreases from one layer to the next layer. The layers can be sirongly exchange
coupled. The exchange coupling can be direct or via a thin coupling layer in order to achieve
strong coupling. If the layers are strongly coupled a domain wall is formed across the

hardfsoft interface during reversal,

[6009] In embodiments with a nucleation host having the same magnetization as the hand
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magnetic stovage layer and consisting only of one layer, the coercive field can be reduced by a
factor of up to five compared to the coarcive field of the hard magnetic storage layer without

the mucleation host at the same thermal stability.

{0018] In embodiments, where the nucleation host has an exchange constant and magnetic
polarization in the nuclestion host larger than in the hard magnetic storage layer, the reduction

of the coercive field can be even larger than a factor of five.

{0011} The coercive field can also be increased by increasing the munber of layers in the
nucleation host. In ernbodiments with two or three layers in the nucleation host, the coercive
field is reduced by a factor of up to @ and 13, compared to the coercive ficld of the hard

magnetic storage layer without the nucleation host,

{0012} In other embodinments further increase of the coercive field is reached by increasing
the anisotropy continuausly., Fora Z5 mm thick layer with guadratically increasing anisetropy
and a maximam value of X = 2M¥EFm?® in the nucleation host the coercive field is smaller by s
factor of 10 compared to a layer consisting of a material with Ky = 2MJ/m®, while,

remarkably, the thenmnal stability of these two architectures is substantinily the same.

{0813} Embodiments alse show a characteristic dependence of the coeveive ficld on the angle
hetween the external field and the easy axis of the hard layer. In contrast to single phase
recording media that shows a Stoner-Wohifarth like switching field dependence as o function
of the external field angle, exchange spring media behave more like “pinning magneis”, In
pinning permanent magnets a high coercive field can be achioved by the introduction of
pianing cendres, such as soft magnetic inclusions or non magnetic inclusions that trap a
domain wall and hence binder the domain wall from. propagating through the whole magnet,
Therefore, the reversal of the magnetization due to domain wall metion is stopped by the
pinning centres. Typically, in pinning magnels the dependence of the coercive field as a
function of the angle « between the external field and the easy axis can be described by, Hewl
/ ros(e). That implies that for sioall angles between the external ficld and the easy axis the
switching field is less sensitive to the easy axis distribution. This makes exchange spring
mredia also a potential candidate for pattemed media since the switehing field distribution due

to an easy axis distribution is reduced.

[0014] Generally, the above sinbodiments provide marked improvement against the
superparamagnetic limit as the coercive field is reduced by the spatially varying anisotropy in
4
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the rucleation host, while the thermal stability is determined only by the domain wall ensrgy
in the hardest magnetic storage layer, which is not influenced by the variations of the

anisotropy of the nucleation bost,

{0013] This is schieved because the new architecture removes the proportionality of the
energy barrier to the coercive field. In some cases the coercive field can be inversely
proportional to the layer thickness while the energy barrier remains independent of it.
Thevefore, with these new architectures embodiments overcome the writeability problem of

extrernely hard magnedic storage layers with high thermal stability.
BRIEF DESCRIPTION OF DRAWINGS

{0016} PIG. 1 isa schematic sectional view of a magnetic recording disk with a multilayer

exchange spring recording media.

{0017] PIG. 2 shows a hysteresis loop in some embodiments. For comparison, the hysteresis

toop of a conventional single phase grain is shown,

{0018] FIG. 3 shows the coercive field as o function of the angle between the casy axis amd
external field fur bilayers with different values of the anistropy in the softest layer in the

nucleation host.

{0019] FIG. 4 shows the hysterssis loop of different sxchange spring films comprising of 14

x 14 grains.

{0020] FIG. 5 ilustrates the reduction of the coercive field for a nucleation host with &

continuously increasing anisotropy.

{0021] PIG, 6 shows the energy barrier ag a fenction of the bard layer thickness.

DETAILED DESCRIFTION

{0022] BIG. 1 illustrates the cross sectional view of the layer stracture of an existing disk of
recording mediunt. The disk includes a substrate 3, a soft magsetic undertayer 7, an
ingerlayer 9, an aptional seed layer 11a and underloyer Ulh, a hard magnetic stovage layer 24,

strongly exchange coupled to a nocleation layer 21, an opticnal coupling layer 22, a protective
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layer 28a, and a lubricant Jayer 28b. Although the hard magnetic storage layer is shown on

top of the nucleation layer, the order of the layers can also be reversed,,

{6023} Substrate 5 may be made of any suitable material such as ceramic glass, amorphous

glass, or NiP plated AlMg or an AlMg alloy base with a NiP surface coating.

{08024] Soft magnetic underlayer 7 is deposited on substrate 8. soft magnetic vaderlayer 7
may be made of any suitable material such as Nife, CoNbB, FeAlS), CoPel, FeTaN, FeTalC,
FeCoB, FeRiQ, FeAlS:, FeTaN, FeN, CoFe, CoZr , ColfeB CoZrNb, NiFeNb or equivalents.
Soft magaetic underlayer 7 may have a thickness in the range of about 30 mm to about 300

nni.

[0025] Interlayer 9 maybe iniportant for the grain structure of the hard magnetic recording
media. Imerlayer 9 maybe any suitable material such as Pt, Ge, St CoCr, Sith, Au, Al, CoZr,

Ta, 11, TiCr, Ry, RuCrCo, TiZe, or equivalents.

[0626] Optional sesd layer 11a maybe ased in ordey to improve the growth of undeddayer §ib.
Optional seed Jayer la may be formed of a suitable material of hep, foe, bee or even
amorphous strocture. It provides a simooth wetted surface for the subsequent growth of

underfayer Hib.

[0027} Underlayer 111 is deposited onto optional seed laver 11a, if present, or otherwise
directly onto substrate 5, Underlayer 11b may be formed of a xuitable hep material with a
lattice purameter close 1o the alloys of the first layer in the magnetic layer. These alloys may
be, for example, Ru-based alloys, Re-based alloys or Pd based alloys, Underlayer 11bh may
have a thickness in the range of abowut 1 nm to about 20 nm. Other thicknesses can also be

used.

[0628] The recording media includes hard magnetic storage fayer 24 and softer nucleation
host 21, Hard magnetic storage layer 24 can be a ferromagnet, ferrimagnet, antiferronaguet,
or any other synthetic antiferromagnetic structure. The coupling betwean the nucleation host
ancl the hard magnetic storage layer may be ferromagnetic or antiferromagnetic. Hard
magnetic storage laver 24 maybe formed from any nmierial that has large perpendicular
anisotropy. These muterials include tetragonaly Llg-ordered phase materials, CoPt and FePt
based alioys, CoPiCy alloys, including CoPtCrB, CoPi(lrTa, and Colly based granular media.

Other high anisotropy materials suitable for the vecording layer 16 include pyeudo-binary
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alloys based on the FePt and CoPt Lig phase, L.e, FePt--X and CoPt-X, where the elememt X
may be Ni, Au, Cu, Pd or Ag, as well as granular composite materials such as FePt--(, FePt--
2rQy, FePi--MgO, PePt—B,(y, matedials containing at least one of B, Cu, Ag, W, Mo, Ry, 8},
Ge, Nb, Pd, Sm, Nd, Dy, HY, Mn, Ni and other similar composites,

{00281 In some embodiments the thickness of hard magnetic storage layer 24 is between 3 nim
and 30 nm. In other architectures it can be outside these ranges. In embodiments whers the
anisotropy of mucleation host 21 is continuously increased, havd magnetic storage layer 24 is

optional.

{6030} In some embuadiments nucleation host 21 can be formed on hard magnetic storage
layer 24. In other embodiments the order is changed so that hard magnetic storage layer 24 is
deposited on pucleation bost 24, Nucleation host can be formed as a granular or a continuous
fitm, The exchange coupling between hard magoetic storage layer 24 and nucleation host 21
can be sufficiently strong to enable the formation of a domain wall across the interface of

these layers during reversal

[6031] Any of the materfals, listed for hard magnetic storage layer 24 can be also used for
forming sucleation host 21, In some embodiments a magnetic material is referred to as
“hard”™ if #s coercive ficld He > 0.5 1, and “soft” is its coarcive field s He « 0.3 T, In some
embodiments these terms are defined in a velative sense: the coercive field of (soft) nucleation
host 21 can be half of the coercive ficld of hard magnetic storage fayer 24, In other
embodiments this ratio can be diffeuent, In some embodiments a layer is referred to as

“hard™, if Ak

IR

7k, <8.5. The definition of the terms in this inequality will be given below.

00321 In some embodiments the grains of nucleation host 21 ave aligned with the grains of
hard magnetic storage layer 24, as shown in FIG. 1. In some cinbodiments this alighmant is

only approximate. These embodinments are sometimes called columnar media,

[0633] In some embodiments nucleation hast 21 axd hard magnetic stoyage layer 24 are in
direct contact. In other embodiments, they are separated by optional coupling layer 22
Optional coupling layver 22, disposed betwesn hard magnetic storage layer 24 and nucleation
host 21, can provide a strong “exchange coupling”. Optional coupling layer 22 may enhance
the granular growth between hard magnetic storage layer 24 and nucleation host 21, Optional
coupling layer 22 meay have a thickness between 0.1 nm and 3 am. Optional coupling layer

22 may provide an exchange constant A in excess of A= 10 §/m. In conventional

~%
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perpendicular recording the exchange constant between grains is small. In exchange spring
media both large and small vakues of the lateral exchange can be useful. For a large value of
the lateral exchange in hard magnetic storage Iayer 24 the transitions of the bits ave not
necessartly located at the grain boundaries. Instead, domain walls are formed that separate
the bits. A hwge vilue of the anisotropy of hard magnetic storage layer 24 decreases the
domain wall width, so that the transition parameter of the bits may not be significantly larger
than 2nm to 3 nm that can be egual to about the grain diameter. In the case of large lateral
exchange the domain walls are not pinned at the grain boundary in the hard magnetic storage
layer but the domain walls ave pinned due to the gramular Iaterally weakly exchange coupled
nucleation host. A weak sxchange in the hard magnetic storage layer may require a large

exchange in the nucleation layer.

{0034] In the following the plane of nucleation host 21 will be identified as the x-y plane, For
exsmphe, in a3 magnetie storage disk, the plane of the disk ix essentially parallel to the x-y
plane of nucleation host 21, The z coordinate then parametrizes the direction of the thickness

of nucieation host 21,

[0035] In some embodiments nucieation host 21 contains maore than one layer which have
different amisotropy K. In othere embodiments nucleation host 21 is characterized by a
spatiatly varying anisotropy K¥z} In these embodiments, the anisotropy assumes move than
one value in a substantial roagnetic portion of nucleation host 21, In this sease the
embodimenis differ from single layer nucleation hosts, whose anisofropy assumes varying
values only in an insubstantial portion. This may cccur ¢.1. because of swiface effects, 1o a
very thin layer at the surface. Also, the variation is occurring in the magnetic nucleation host
21 itself. In this sense, embodiments differ from disks which have a single layer nucleation

host 21 and a spacer layer.

{00367 In some embodiments, the softest, or smallest value of the anisotropy & 15 half of the
anisotropy of hard magoetic storage layer 34, In other embodiments this ratio can be closer to
one. This softest value of K is the anisolropy of the softest layer in pultilayer embodiments,

or the softest value in the spatially varying embodiments.

{00371 In some embodiments the lateral, or nearest netghbor, exchange between the grains of

nucleation host 21 is sinalll

[B038] Protective layer 28a, soumetimes called overcoat, is typically diamond-like amorphous
8
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carbon or nitrogenated carbon, but may be any conventions] disk overcoat. Qvercoat 28a is

typically less than 15 nm thick.

{00397 Al of the layers deseribed above from seed layer 11 to overcoat 28a can be sputtered
in 2 continuous process in either an in-line sputtering system or & single disk systern, such as
coramercially available single disk systerns with multiple sputtering target capacity. The
sputter deposition of cach of the layers can be accomplished using standard targets and

technigues known to those in the field with the modifications described above.

{60401 In the following, some considesations will be provided, which may be relevant for
anderstanding features of the embodiments.  Some embodiments combine benefits of softer

magnetic layver with that of harder magnetic layers.

{00417 ki some embodiments nucleation host 21 includes only one fayer. In these
entbodiments the recording media i referred to as a bilayer, which inchides nucleation host
21 and hard sagnetic storage Tayer 24, Under the assumption that beth layers remain
completely homogencous, the bilayer structure does not provide any improvements for the
writeability compared 1o a single layer system. This conclusion is different from that of Y.
Inaba et al. in the paper “Preliminay Smdy on (CoPrCr/NiFe)-5102 Hard/Soft-Stacked
Perpendicular Recording Media”, IEEE Transactions on Magnetics, Vol 41, No. H), Qctober
2005, pp. 3136,

[0042] A hard/soft layer strecture where the magnetization in the hard and soft layer is
parallel and uniform can be described with one average magnetization My ={ Myag X Ygag +
Mioie % Lsote)/ sosethyaea) and oo average anisotropy constant Ko =0 Kipua % Toaeg + Koot X

Lot ¥ oot tnaes). I 2 simiple mcdel the energy barrier can be cstimated by AE = F x Ko
(eorrtlnag), where Fis the area of the basal plane of one grain of the media, The comvive field
is He = 2 Ko 7/ Mg The ratio of the energy barrier to the cocrcive field, the “ratio bamrier™ AE/
H,; only depends on the value of the average magnetization and the grain volume. Therefore,
this bilayer structure leads to the same thermal tability as the single layer structure of the
same thickness for the same value of the coercive fiekd and for the same value of the average

magnetization.

[0043] In embodiments of the invention, the design of the recording media is capable of
supporting the formation of a domain wall durisg reversal. This magnetic domais wall
beconws pinned at hard/sodt interfaces. Compared to single phase media with the magnetic

9
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properties of the hard layey, the coercive field in a bilayer strochive can be significandy
reduced. In embodiment this reduction reaches a factor of four, ax described by Loxley et al.
in the paper: “Theory of Domain Wall Nucleation in a Two Section Magnetic Wire®™, IBEE
Transactions on Magnetics, Vol. 37, July 2001, pp. 1998 ~ 2100). However, Loxley et al
copsidered an idealized magnetic wire instead of a nagnetic recording medivm. A factor of
five decrease was shown by Hagedom in the paper: "Analysis of Exchange-Coupled Magnetic
Thin Filros," Jouwrnal of Applied Physics, Vol 41, 1970, pp. 24912502, when a finite

snistropy in the soft layer was assumed.

{6034} A feature of embaodiments of the invention is that the coercive field and the thermal
energy barrier can be separately adjusted. In contrast, the above works considered these
quastities closely connected and thus not adjustable separately. The thermal energy barrier is
primarily determined by the material parameters of hard magnetic storage fayer 24,
substantially independently from: the material parameters of nuclestion host 210 Thus, tn

AL ot

A )

~# ot

gmbodiments the ratic r = cant be selected i the range of 0.5 to 10, Tn others the

range can be even broader. Here the thermal energy barrder AX

“rhesmal is t‘h(? enfﬂ'g}' ba.“r iﬂl'
separating the two magnetic states, which has to be overcome by the thermal fluctuations.

The hysteretic energy loss AK

=7 H W is the product of grain volume V, the coercive tield
H, and the average magpetization J, which characterizes the energy to be overcome during a
write process. Por single donain particles these energy scales are closely connected with 2

fixed ratio r of 8.5,

{00457 The field, required o overcome the pinning field to push a domain wall from the
softer layer to the hard lnyer depends on the difference between the anistropy constants of
these layers as deseribed by a formula by Hagedorn et al. ¥ the numaber of layers is increased,
this difference can be decreased leading to a reduction of the pinning and coercive field, For
example, if the anisotropy of the sr-th layer assumes the value K=(m-1)Kpe {N-1), the
difference between the anisotropy consiants of adjacent layers s Ke/(N-1). Such an
architecture leads to g coercive field of the whole stnucture of Hoa=AN-4) x 2 KhaelFe. Here,
Koot 18 the anisotropy constant of the hardest laver (the hard magunetic storage layer), J; the
magnetic polarization of the structure and N is the numiber of layers, Por sufficiently thick

hard magnetic storage layer the thermal stability is given by the domain wall energy in the
10
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hard magnetic storage layer. Importantly, therefore, at zore fleld the nucleation host does not

lower the thermal stability.

[046] FIG. 2 tlustrates the micromagnetic simulations, which were performed o
demonstrate the benefit of muliilayer exchange spring media, FIG, 2 compares the hysteresis
Inop of ditferent multilayer exchange spring media with g conventional recording media. Only
one grain of the media was modeled. The parameters ave for Hustrative purposes only and
can widely vary in different embodiments, The external field is applied at an angle of 1.5°.
Nucleation host 21 is assumed to have a granular structure. The thickness of the entire grain
structure is 25 nm. The grain diameter 1s 5 nm. The magnetization is Me=0.5 T/ o, The

graius are forrned from a magnetic bard material with K= 2 MIan®.

[8047] The trace “single phase™ iHustrates an embodiment in which the grains have a single
anisotropy value. The trace “bilayer soft Koau=0" illustrates an embodiment, where 7 nm of
the grain are pagneticaily extremely hard with Ky = 2 M3, the other 18 nm ave pesfectly
soft K.q =10, The trace “bilayer soft Kyn=0.2 MJm* illustrates an smbodiment where again
7 nm of the grain iy extremely bard Kuua = 2 MIAn3, The softer region has still a relative high
anisotropy of Kon = 0.2 M¥m3. The “wrilayer” trace fllustrates the embodiment where 7 am
again has K s Kyga= 2 M08, 5.6 nm of the grain has K 111 MI/m® and 12.4 nm of the

grain has &7 = 022 M¥md

[0048] Visibly, the coercive field of the bilayer structures is severely reduced from that of the
single phase media by s factor of about 4-4.5. The trilayey structure has its coercive fisld
further reduced, by about a factor of 7 compared to the single phase media. The diserepancy
to the theoretical limit of 9 can be attributed to the finite layer thickness. The effect of
reversible magnetization processes can be observed by the non - rectangular shape of the

hysteresis loop.

{0049 Some embodiments have a gradually varyving anisotropy K¢z} in pucleation host 21,
Such embodiments will be referred to as “G-layer”™. In FIG. 2 the hysteresis loop of G-layers
are shown. The trace “contineous strayfield” Hlustrates the embodiment in which the
anistropy increases gquadratically as a fuaction of the 2 coordinate, the distance from the
bottom of the grain: K(z} ~ 2", The demagnetizing ficld of the grain is taken inte account,
The trace “continuous™ ilustrates the smbodiment in which the demagnetizing field was

omitted. FIG. 2 shows that the coercive field is just 1/10 of the coercive field of the single

i
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layer structure for a thickness of 25 nm. It is also interesting to note that the hvsteresis loop is
almwost perfectly rectanguiar, If the strayficld is taken into accownt, the coercive fleld
increases by about 3%, which can be attributed to the additional uniaxial anisotropy caused by

the shape anisotropy.

[06507 The variation of K{z} can take many different form. The rise can be linear, or follow
any polynomisal or other rising fonction. It can have plateaus or ateps, connected by rising
segments. It can also have decreasing segments. In some embodiments, the functional fonm
of X{z} is chosen to optimize the switching properties of the recording media, e.g. by
increasing the thermal encrgy basrier while keeping the writing field, or coercive field,

essentially unchanged, or even decreasing it

{0051} FIG. 3 illustrates the angular dependence of the coercive field H (@) ax a function of
the angle ¢ that is measured between the easy axis and the external field. So the comreive field
is measured for different angles Q. The solid line shows the angular dependence of the trilayer
of FIG. 2. The dotted line shows the angular depeadence of the coercive field if the
anisotropy in the softest layer of the nuclestion host is set to zere. In contrast to single phase
media, the coercive field does not have a minimum for s field angle of 45°. The pinning force
(o depin the domain wadl at the hard/soft interfaces depends inversely from the cosing of the
angle between the easy axis and the external field. Tt can be seen that the cosicive fleld
H{oe=2007 is smaller than H{0=45%). A similay dependence can be found if instead of the
coercive feld the field Ha{0) is intvoduced, where H, is the field that is required to decrease
the magnaetization of the saterated film (MM =1} 0 8/ M= - 0.5, Differences of the field

Ho znd F ocour if the media comprises of & thick soft layer with high nagnetization.

{60521 FIG. 4 shows the hysteresis loop of an exchange spring perpendicalar recording film
consisting of 14 x 14 grains. The parameters of this embodiment are for illustrative purposes
only. The average grain diameter (s 3nm. The film thickness is 23 nny. The exchange field
between the grains is about 0.25T. The thickness of the nucleation layer is equal to the
thickness of the hard muagnetic storage layer which 3s 10.5 nm. The two layers are separated
by a 2 nm thick optional coupling layer 22. The exchange counstant in the coupling layer is
varied from A = 1 x 107 J/m to the bulk value of the exchange in the nucleation layer and the
storage loyer whichis A= 1% 107" Jm. The hysteresis Joops show that with incressing

coupling the coervive field docreases. Furthermore the hysteresis curves for A = 1 x 10 ¥m
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dM H,

and A = 2 x 10 ¥m show that the slope of the hysteresis loop & = <
dH M,

changes in the

interval -0.7 < MIM, < 0.7, significantly. For A =2 x 10" Jm the slope & changes in the
interval ~(1.7 < MfAM, < 0.7 by about a factor of 2.5, In embadiments the anisotropy of hard
magnetic storage layer 24 and the exchange coupling betwesn nucleation host 21 and hard
magnetic storage layer 24 is chosen to keep the change of the slope k smaller than 3. A ratio
ko PR <3 indicates a strong coupling between nucleation host 21 and hard magnetic

storage layer 24.

{0653] Furthermore the squareness § of the hysterests loops was calculated,

dM H | 11

o e . For the fully coupled case { A =1 x 10
di M |,

Jimy the squarenessis 0.8, Ttig
important to note that fur all caleulaticns the hysteresis loops are not desheared.

{0054] FIG. S Hlustrates the reduction of the comrcive field for nucleation host 21 with
thickness o and a continuously increasing anisotropy, fully exchange coupled to the hard
magnetic storage layer. The value of the anisotropy constant of the hard magnetic storage
laver is changed from 1MJ/m® to 4MI/ae. FIG. 4 shows the reduaction of the coercive field of
hard magnetic storage layer 24 with a thickness of 20 nm and a value of the anisotropy
constart of Ki,q that is coupled to @ G-layer, The anisotropy constant depends guadratically
on the depth z in the laver, Kz} = 2 gwfle®. The grain has the maximum anisotropy (Kid)
at the surface of nucleation host 21, The thickness of nucleation host 21 18 £, Thisg

embadiment does not have hard magnetic storage laver 24,

[B083] FIG. 6 ilustrates the influence of the thickness of hard magnetic storage layer 24 on
the energy bartier of the bilayer structure. The particular pavameters are for iHustrative
purposes only ~ other embodirments have different parameters. The thickness of nucleation
host is 20 nn (limit of infinite thick soft layer). The anisotropy in hard magnetic storage layer
2438 Kpa= 1 X 10%/m3. The grain diameter is 6 win. The energy bamier levels out for
thicknesses lavger than 20nm. It is important to stress that at zero field the energy barrder does
not depend on nuclestion host 21, Due to thenmal factuations a domain wall is formed in the
nucleation host. The energy of the domain wall successively increases as it is driven by
thermmal flectuations in the harder layers. The domain wall has largest energy when it is
located in the hardest layer. The difference this highest energy state minus the energy of the

homogenous state when the sping in the grain point up {down} denotes the energy barrier. For
13
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all structures the highest energy state is given by the domain wall enesrgy in the hard magnetic
storage layer which is independent if a nucleation host 21 is present. The demagnetizing field
of the stractiee may slightly decrease the energy barrier. The decrease of the energy burvier
may be larger if o nucleation host is present as without nucleation bost 21, In embodiments
the energy barder of a typical grsin of hard magnetic storage layer 24 is smaller by 25% of
the encrgy harrier of a typical grain of hard magnetic storage layer 24 without the nucleation

host at muost.

[0056] We note that parameters of an unknows magnetic recording media can be
characterized by different methods. For example, an energy barrier of 2 hard magnetic
stovage layer can be determined: (i) by depositing only the hard magnetic storage layer on a
non-maguetic substrate, or (31} by removing a nucieation host from a nwltilayer stiucture; or
(i) by performing a micromagnetic caloulation with parameters appropriate for the

multitayer.

[0657] While the present invention has been pacticularfy shown and described with reference
o certain embodiments, it will be understood by those skilled in the art that various changes
in form and detail mway be made without departing from the spirit and scope of the invention.
Accordingly, the disclosure was intended merely ss fliustrative and the scope of the invention

ix limited only a5 specified in the appended clabms.

14
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CLAIMS

i, A magnetic recording system, comprising:
a writing head; and
a disk, including a magnetic recording medium, comprising
an essentially non-magnetic substrate
an underlaver formed on the non-magnetic substrate; and
an exchange coupled magnetic multilayer structure, including
a hard magnetic siorage layer, baving a first coercive field #2085 T, formed on the
underlayer; and
a nacleation host, having a second coergive fiekd M, withouwt the hard magaetic storage
layer, lower than the first coercive field, H.<H,, wherein
said nucleation host
is formed on the hard magnetic storage laver such that the hard magnetic storage laver
is between the nucleation host and the non-magnetic substrate,
is exchange coupled to the bard magnetic storage layer, and
comprises ferromagnetic layers with increasing snisotropy constant K from layer to

fayer,

2. The magnetic recording system of claim 1, wherein:
the nucleation host and the hard magnetic storage laver are m direct contact.
3. The magnetic recording system of claim 1, wherein:

the hard magoetic storage laver comprises ferromagnetic layvers with increasing anisotropy

constant K. values.

4. The magnetic recording system of claim 1, wherein:
HoAa=20%)y < Hofo =457, wherein Mo} is a coercive field of the recording medium if an angle

berween an external field and a normal of the recording medivn is «.
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5. The magnetic recording system of claim 1, wherein:

the nucleation host comprises grams with an average diameter greater than 2 nm and less than

10 am.

&, The magnetic recording system of claim 1, wheretn:

acoupling layer is disposed between the nucleation host and the hard magnetic storage layer.

7. The magnetic recording system of claum 1, wherein:
the nucleation host is separated from the hard magnetic storage layer by a layer of thickness

lesy than Smm.

& A magnetic recording medinm, comprising:
an essentiatly non-magnetic substrate;
an underlaver formed on the non-magnetic substrate; and
an exchange coupled magunetic multilayer structare, including
a hard magnetic storage layer, having a first coercive field H>05 T, formed on the
underlayer; and
a nucleation host, having a second coercive field A, without the hard magnetic storage
layer, lower than the first coercive field, M, <H,, wherein
said nucleation host
is formed on the hard magnetic storage layer such that the hard magnetic storage layer
is between the nucleation host and the non-magnetic substrate,
is exchange conpled to the hard magnetic storage layer, and
comprises ferromagnetic layers with increasing anisotropy constant K from layer to
faver, wherein at least two of the ferromagnetic layers are coupled with a thin exchange

coupling laver.

9. The magnetic recording medaum of claim 8, wherein:

the ferromagnetic layers are coupled with thin exchange coupling layers.

16
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10. The magnetic recording madium of claim 8, wherein:

the thin exchange coupling layer provides an exchange constant A in excess of A = 10 Iim,

11, The magnetic recording medium of claim 8§, wherein:
H{o=20% < H o =45, wherain H{o) is a coercive field of the recording medium if an angle

between an external field and a normal of the recording medim is o

12, magnetic recording medium of claim 8, wherein:
the nucleation host comprises grains with an average diameter greater than 2 nm and less than

0 am

13. A magnetic recording medium, comprising:
an essentiatly non-magnetic substrate;
an underlaver formed on the non-magnetic substrate; and
an exchange coupled magoetic multilayer structare, including
a hard magnetic storage laver, formed from a large perpendicular anisotropy material based
on at least one of Fe and Co, having a first coercive field H,, formed on the underlayer; and
a nucleation host, having a second coercive field H, without the hard magnetic storage
tayer, lower than the first coercive field, H.<F, wheremn
said nucleation host
is formed on the hard magnetic storage layer such that the hard magnetic storage layer
is between the nucleation host and the non-magnetic subsirate,
is exchange conpled to the hard magnetic storage layer, and
comprises ferromagnetic layers with increasing anisotropy constant K from layer to

fayer,

14. The magnetic recording medivm of claim 13, wherein

the large perpendicular anisotropy material is an FePt based alloy.
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15, The magnetic recording medium of clanm 13, wherein:

the large perpendicular anisotropy muaterial is an Ll¢-ordered phase material,

16. The magnetic recording mediwm of clann 13, wherein:

the large perpendicular anisotropy material is one of a CoPt based alloy, and a CoPtCr alloy.

17, The magnetic recording medium of claim 13, wherein
the large perpendicular anisotropy material is one of a CoPtCeB, CoPtCrTa, and CoCr based

granular media.

18. The magnetic recording medium of claim 13, wherein:
the large perpendicalar anisotropy material is an alloy based on FePi--X, wherein X is one of

Ni, Aun, Cu, Pd and A

19. The magnetic recording mediun: of clatm 13, wherein:
the large perpendicalar anisotropy material is an alloy based on CoPe-X, wherein X is one of

Ni, Au, Cu, Pd and Ag.

26. The magnetic recording medium of claim 13, wherein:

the large perpendicular anisotropy material is a granular composite matenial based on FePt-C.

21. The magnetic recording medium of claim 13, wherein:
the large perpendicular anisotropy material is a grannlar composite material, selected from the

group consisting of FePt-Zr0, FePt--MgO, and FePt--B20x.

22. The magnetic recording medivm of claim 13, wherein:
the large perpendicular anisotropy material is additionally formed from materials, selected
from the group consisting of B, Cu, Ag. W, Mo, Ru, Ge, Nb, Pd, Sm, Nd, Dy, Hf, Mn, Ni.
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23, The magnetic recording medium of clanm 13, wherein:

the large perpendicular anisotropy material includes Silicon,

24, The magnetic recording system of claim 13, wherein the nucleation host comprises:

Oxygen.

=

19
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Multilayer Exchange Spring Recording Media
Diater Suess
ABSTRACT

A multilayer exchange spring recording media congsists of a magnetically hard magnetic
storage laver strongly exchange coupled 1o a softer nucleation host. The strong exchange
coupling can be through a coupling layer or direct. The hard magnetic storage layer has a
strong perpendicular anisotropy. The nucleation host consists of one or more ferromagnetic
coupled layers, For a muhitayer nucleation host the anisotropy increases from laver to layer.
The anisotropy i the softest layer of the nucleation host can be two times smaller than that of
the hard magnetic storage layer. The lateral exchange between the grains is small. The
nucleation host decreases the coercive field significantly while keeping the energy barrier of
the hard layer alimost unchanged. The coercive field of the total structure depends on one over
number of layers in the nucleation host. The tnvention proposes a recording media that

overcomes the writeability problem of perpendicular recording media.
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Multilayer Exchange Spring Recording Media, Dieter Suess
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Multilayer Exchange Spring Recarding Media, Dieter Suess
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Docket No.: SUSPORUSS
306

Multilayer Exchange Spring Recording Media, Dieter Suess
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Docket No.: SUSPoRUS2
40f6

Muitilayer Exchange Spring Recording Media, Dieter Suess
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Docket No.. SUSPO2USS
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Multilayer Exchange Spring Recording Media, Dieter Suess

I ' i ! i !

K, = 1 MM

----- K, =2MJm’| -
e K =3 Mdim®
e K = 4 MIim®
e gRIAYHC

L

RESONAC HARD DISK CORPORATION and RESONAC CORPORATION
Exhibit 1002
Page 216 of 229




Docket No.: SUSPOaUS2
6ofé

Multitayer Exchange Spring Recording Media, Dicter Suess
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PTAIAMS {02-18)

Approvst for use through 11,30:2020, OMB 0651-0032

U5, Patent and Trademark Offics; U.8, DERARTMENT OF COMMERCE

Undar the Papsrwork Reduction Act of 19888, ns persons are required to respond o & soltedtion of infurmation unisss it containg 2 valid OMB control numbess,

Attomey Docket Number | SUSPO2US2

Application Data Sheet 37 CFR 1.76

Application Number

Title of nvention | MULTILAYER EXCHANGE SPRING RECORDING MEDIA

The apptication data sheet is part of the provisional or nonprovisional application for which iUis heing submitted. The foliowing form contains the
bibliographic data arranged in & format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be complated slectronically and submitted o the Office in electronic format using the Eleclronic Filing System (EFS} or the
documant may be printed and included in 3 paper filed application.

Secrecy Order 37 CFR 5.2:

. Portions or alt of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant 1o
37 CFR 8.2 (Paper filars only. Applications that fall under Secrecy Order may not be filed electronically.)

inventor Information:

inventor 1

Legal Name

Praefix] Givent Name Middie Name Family Name Suffix
Disgter Suess

Residence Information {Select One) () US Residency (8 NonUS Residency () Aclive US Militery Service

City |Herzogenburg Country of Residence ! AT

Mailing Adtress of inventor:

Address 1 Rathausplatz 18

Address 2

City Herzogenburg 1 State/Province 1
Postal Code | 3130 | Countryi | AT

All invenitors Must Be Listed - Additional Invenior Information blocks may be
generated within this form by selecting the Add butlon.

Correspondence Information:

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

[T1 An Address is being provided for the correspondence Information of this application,

Customer Number 143783
Email Address

Application Information:

Title of the Invention MULTHLAYER EXCHANGE SPRING RECORDING MEDIA

Aftorney Docket Number% SUSPO2US2 Small Entity Status Claimed X

Application Type Nonprovisionat

Subject Matter - Utility

Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication {(if any) | 1

EFS Web 2.2.13
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PTAIAMS {02-18)

Approest fay use through 1130:2020. OMB §651-0032

U5, Patent and Trademark Offics; U.8, DERARTMENT OF COMMERCE

Unicher the Papsrwork Reduction Act of 1985, no persons are required 1o respond 1o a colfewtion of information unfess i contains 3 valid MBS contral numbes,

Attorney Docket Number | SUSPO2US2

Application Data Sheet 37 CFR 1.76
Application Number

Title of Invention | MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Filing By Reference:

Only complets this section when filing an application by reference ander 35 US.L. 11110 and 37 CFR 1.57{a). Do not corplete this secuon if
application papers induding a specification and any drawings are being filed. Any domestic benefit or forgign priority information must be
provided in the appropriate sectionis} below {Le., "Doraestic Banafit/National Stage Infonmation” and *Foreign Frionity Information™}.

Far the purposes of 3 filing date under 37 TFR 1,53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CRR 1.57(a).

i

Appdication number of the previously Filing date {YYYY-MM-DD} Intellectual Property Authority or Country
filed application

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1219y

Request Not to Publish. | nereby request that the attached application not be published under

35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a muttilateral international agreement, that requires
publication at eighteen months after filing.

Representative information:

Representative information should be provided for all praclitioners having a power of atfomey in the application. Providing
this information in the Application Data Sheet does not constilute g power of altorney in the application (see 37 CFR 1.32).

Either snter Cusipmer Number or complete the Representative Name section beiow. If both saclions are compieted the customer
Number will be used for the Representative Information during procassing.

Please Select One; {®) Customer Number ] {) US Patent Practitioner | () Limifed Recognition (37 CFR 11.9}

Customer Number 143793

Domestic Benefit/National Stage Information:

This section aflows for the applicant to either claim benelt under 35 U.S.C. 112(e}, 120, 121, 365(c), or 388{c} or indicate
Nationatl Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitules
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the "Application Number” field biank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number YYYY-MM-DD)

Continuation of

BFS Wab 2.2.13
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PTOMAIAMS (0218}
Apsroesd for use through 11:30/2020. OMR $651-0032

U5, Patent and Traderark Offics; U3, DEPARTMENT OF COMMERCE
Uty the Paperwork Reduction Act of 1985, no parsonis are required 1o respond 1o a colfewtion of information Unless i cantains a valid M8 contral number,

v e Attorney Docket Number | SUSPO2US2
Application Data Sheet 37 CFR 1.76
Application Number
Tile of Invention MULTILAYER EXCHANGE SPRING RECORDING MEDIA
Prior Application Status | Pending
Filing or 371{¢c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 12/619849 2008-11-17
Prior Application Status | Pending
) Filing or 37 1{c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)}
121819848 Division of 114424859 2006-08-17
Additional Domestic Benefit/National Siage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section aliows for the applicant to claim priority to a foreign application. Providing this informaiion in the application data shest
constitites 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 refrieval under the priority document exchange program (F’D}()i the information will be used by the Office to
automatically attempt reltrieval pursuant to 37 CFR 1.85(1){(1) and {2). Under the PDX program, applicant bears the ultimate
responsibifity 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 forsign pricnily application is filed, within the time period spesified in 37 CFR 1.55(g)}{1).

Appication Number

C:oumrys

Filing Date (YYYY-MM-DD) Access Codei {if applicable}

Add button.

‘Additional Foreign Priority Data may be generated within this form by selecting the

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

Applications

This application {1} claims priorily 10 or the benefit of an application filed before March 16, 2013 and {2) also
contains, or contained at any time, a claim to a claimad invention that has an effeciiva filing date on or after March

[ 18, 2013.

NQTE: 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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PTAIAMS {02-18)

Approest fay use through 1130:2020. OMB §651-0032

U5, Patent and Trademark Offics; U.8, DERARTMENT OF COMMERCE

Unicher the Papsrwork Reduction Act of 1985, no persons are required 1o respond 1o a colfewtion of information unfess i contains 3 valid MBS contral numbes,

Attorney Docket Number | SUSPO2US2

Application Data Sheet 37 CFR 1.76
Application Number

Title of Invention | MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Authorization or Opt-Qut of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided wiitten
authority 10 permit a participating foreign intellectual property (IP) office access o the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO} access 1o any search resulls from the instant
application {see paragraph B in subsection 1 below).

application. After the inilial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign 1P 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 (PRX) - Unless box A in subsection 2 {opt-aut of authorization) is checked, the
undersignied hereby grants the USPTO authority o provide the European Patent Qffice (EPQO), the Japan Patent Office
{PO}, the Korean intallectuatl Property Office (KIPQ), the State inteliectual Proparty Office of the Peopla’s Republic of
China (SIPO}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual properly office
participating with the USPTQ in a bilateral or multitateral priority document exchange agreement in which a forgign
appiication claiming prionty to the instani patent application is filed, access o: {1} the instant patent appilication-as-filed
and its related bibliographic data, (2) any foreign or domestic application o 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)
{1).

8. SearchResultstromUSAppiicationtoEPO - Unless box B in subsection 2 {opt-out of authcrizaticn) is checked,
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 EPQ's Rule 141{1) EPC {(Ewropean Patent Convention) requires applicants {o submit a
copy of search results from the instant application without delay in a European patent application that claims priority fo
the instant application.

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

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

] application. if this box is checked, the USPTO will not be providing the EPO with search resulls from the instant
appfication,

NOTE: Once the application has published or is otherwise publicly avaliable, the USPTQ may provide access o the
application in accordance with 37 CFR 1.14.
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PTAIAMS {02-18)

Approest fay use through 1130:2020. OMB §651-0032

U5, Patent and Trademark Offics; U.8, DERARTMENT OF COMMERCE

Unicher the Papsrwork Reduction Act of 1985, no persons are required 1o respond 1o a colfewtion of information unfess i contains 3 valid MBS contral numbes,

Attorney Docket Number | SUSPO2US2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Applicant Information:

Providing assignment information in this seclion does not substitule 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 invenior or inventors under 37 CFR 1.48), this section should not be completed.
The informiation 1o be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignes, person to whom the invenior is under an obligation to assign the invention, of persan
who otherwise shows sufficient proprietary inferest in the matter who is the applicant under 37 CFR 1.48. if the applicant is an
applicani under 37 CFR 1.40 (assignee, person to whom the inventor is obligated 1o assign, or person who othenvise shows sufficient
proprietary inferest} together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
ideniified in this section.

(O Assignee {3 Legal Representative under 38 U.S.C. 117 {3 doint Inventor
Q Person to whom the inventor is obligated to assign. Q Person wha shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority 1o file the patent application, the inventor is:

Namae of the Decaased or Legally Incapacitated inventor:

if the Applicant is an Organization check here. i

Prafix Given Name Middle Name Family Name Suffix

Mailing Address Information For Applicant:

Address 1
Address 2
City State/Province
Counny | " lposaiCoge |
Phone Number Fax Number
Email Address

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

Assignee information including Non-Applicant Assignee information:

Providing assignment infarmation 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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PTAIAMS {02-18)

Approest fay use through 1130:2020. OMB §651-0032

U5, Patent and Trademark Offics; U.8, DERARTMENT OF COMMERCE

Unicher the Papsrwork Reduction Act of 1985, no persons are required 1o respond 1o a colfewtion of information unfess i contains 3 valid MBS contral numbes,

Attorney Docket Number | SUSPO2US2

Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | MULTILAYER EXCHANGE SPRING RECORDING MEDIA

Assignee 1

Compiete this section if assignee information. including non-applicant assignee inforrmation, is desired to be indluded 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. i

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1
Address 2
oy 1 Tsutewrovince |
Cowntryt |  1poswiCoce |
Phone Number Fax Number

Email Address

Addifional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 GFR 1.33(b). However, if this Application
subsection 2 of the "Authorizatioﬁ“&-ﬁﬁt—om of Authorization to Permit Access™ s-ection-,“iﬁen this form must
also be signed in accordance with 37 CFR 1.14{c).

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

Signature |/Gergely T. Zimanyl/ Date (YYYY-MM-DD){ 2018-03-19

First Name | Gergely Last Name | Zimanyi Registration Number | 45,764

Additionsl Signature may be generated within this form by selecling the Add buiton.
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PTHAIAM4 {02-18)

Approwsd for use through 11/30/2020. OMB 08510032
U5, Patent and Traderark Offics; U3, DEPARTMENT OF COMMERCE
Uty the Paperwork Reduction Act of 1985, no parsonis are required 1o respond 1o a colfewtion of information Unless i cantains a valid M8 contral number,

.. Attorniey Docket Number
Application Data Sheet 37 CFR 1.76

SUBPO2US2

Application Number

Title of Invention | MULTILAYER EXCHANGE SPRING RECORDING MEDIA

This collection of infarmation is required by 37 CFR 1.76. The information is required o oblain or refain a8 benefit by the public which
is to file (and by the LUSPTO o process) an application. Confidentiality is governed by 36 U S.C. 122 and 37 CFR 1.14. This
coflection is estimated to take 23 minules to complete, including gathering, preparing. and submitling the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of Hime you require o
coniplete this form andfor suggestions for reducing this burden, should be sent to the Chisf information Officer, U.S. Patent and
Trademark Office, U.8. Department of Commarce, P.(. Box 145D, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

MULTILAYER EXCHANGE SPRING RECORDING MEDIA

First Named Inventor/Applicant Name:

Dieter Suess

Filer: Gergely T. Zimanyi/Richard Pask
Attorney Docket Number: SUSP02US2
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 75 75
UTILITY SEARCH FEE 2111 1 330 330
UTILITY EXAMINATION FEE 2311 1 380 380
Pages:
Claims:
CLAIMS IN EXCESS OF 20 2202 4 50 200

Miscellaneous-Filing:

Petition:
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Description Fee Code Quantity Amount Suz-;l'g(t;)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 985
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Electronic Acknowledgement Receipt

EFS ID: 32098666
Application Number: 15925749
International Application Number:
Confirmation Number: 8424

Title of Invention:

MULTILAYER EXCHANGE SPRING RECORDING MEDIA

First Named Inventor/Applicant Name:

Dieter Suess

Customer Number:

143793

Filer:

Gergely T. Zimanyi/Richard Pask

Filer Authorized By:

Gergely T. Zimanyi

Attorney Docket Number: SUSP02US2
Receipt Date: 19-MAR-2018
Filing Date:
Time Stamp: 23:38:41

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $985

RAM confirmation Number

032018INTEFSW23412800

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document - . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
532370
1 Transmittal of New Application 1_SUSPO2U52TU3]L|ty_Transm|t no 1
ta p 83264570a979d951c460910ac264adcf88f4
8d33
Warnings:
Information:
567698
2 Transmittal Letter 2_SUSP02U52_I;ie_Transm|tta| no 1
p 919eaaB43a90e081fa63556¢228d5196515
7foda
Warnings:
Information:
4405073
3 3*SUSP02USZ?Cdofn*Apphcano yes 20
n.p dba252634b2020885d6bab4264b371a888)
4c37el
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 14
Claims 15 19
Abstract 20 20
Warnings:
Information:
380424
4 DraW'”gs'c’”g black and whiteline |, ¢\,5p0552_Drawings.pdf no 6
ranngS a3b94d561e3ff5027138ef2ee0152e755b34)
92d0
Warnings:
Information:
1331921
5 Application Data Sheet 5_SUSP02US2_ADS.pdf no 7
64ae9d9c989f1051204559203fa4951b755:
34a2
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Warnings:

Information:

This is not an USPTO supplied ADS fillable form

36648
6 Fee Worksheet (SB06) fee-info.pdf no 2
d3d18ce624bba368d7959f5742b815cales)|
3c9c7
Warnings:
Information:
Total Files Size (in bytes){ 7254134

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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