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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USp[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/900,188 11/12/2019 10475737 MI22-6502 1775
128753 7590 10/23/2019

Wells St. John, P.S.
601 W. Main Avenue
Suite 600

Spokane, WA 99201

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):

Sanh D. Tang, Boise, ID;

Micron Technology, Inc., Boise, ID;
Roger W. Lindsay, Boise, ID;
Krishna K. Parat, Palo Alto, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PTO/SB/A47 (03-09)

Approved tor use through 03/31/2012. OMB 0651-00186
U.8. Patent and Trademark Office; U. 8. 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 vatid OMB control number.

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:
Maii Stop M Correspondence 871-273-6500
Comumnissioner for Patents -0OR -

P.OC. Box 1450
Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee musi have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance
fee purposes (hereafier, fee address). A fee address should be established when correspondence related {o
maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When
to check the second box below: If you have no Customer Number representing the desired fee address,
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application{s}, please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

Customer Number: 26@@9

OR

D The attached Request for Customer Number (FTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER
{if known}
15/900,188
Completed by (check one):
D Applicant/inventor Mark 3. Matkin/
Signature
Attorney or Agent of record 32,268 Mark 3. Matkin
(Reg. No.) Typed or printed name
D Assignee of record of the entire inlerest. See 37 CFR 3.71. {509) 624-4278
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTQO/SB/26)
l_l Assignee recorded at Reel Frame October 8, 2013
Date

NOT
signa

gnatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit muitiple forms if more that one
¢ i3 required, see below™.

{::] * Total of forms are subsmitted.

This collection of information is required by 37 CFR 1.383. The information is required to obtain or reiain 3 benefit by the pubiic which is to fite (and by the USPTG
to process) an application. Confid iity is govemed by 3510.8.C. 122 and 37 CFR 1. 11 and 1.14. This colle ction is estimated to take & minutes to complete,
including gathering, preparing, and s
the ar t of time you require {o complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information O
Trademark Office, U.8. Department of Commerce, P.O. Bex 1450, Alex andria, VA 22313~ 1450, DO NOT SEND COMPLETE D FORMS TO 1
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in compieting the form, call 1-800-PT0-8199 and select option 2.

mitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
LS. Patent and
S A DDRESS.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579} requires thal you be given ceriain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Acl, please be advised that: (1} the general authority for the
collaction of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the informalion solicited is voluntary;
and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is 1o 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:

t.  The information on this form will be ireated confidentially to the extent allowed under the
Freedom of Information Act (5 U.8.C. 552) and the Privacy Act (5 U.8.C 552a). Records from
this system of records may be disclosed {o the Department of Justice to determine whether
disclosure of these records is required by the Freadom of Information Act.

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

3. Arecord in this system of records may be disclosed, as a routine use, 1o a Member of
Congress submilting a request involving an individual, to whom the recerd pertains, when the
individual has requested assistance from the Member with respect to the subject matier of the
record.

4. Arecord in this system of records may be disclosed, as a rouline use, {0 a contraclor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requiremeants of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related {o an international Application filed under the Patent Cooperation Treaty in
this system of records may be disclosad, as a routine use, 1o the inlernational Bureau of the
World intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

8. Arecord in this system of records may be disclosed, as a rouiine use, {0 another federal
agency for purposes of National Securily review (35 U.S.C. 181) and for review pursuani to
the Atomic Energy Act (42 U.S.C. 2138(c)).

7. Arecord from this system of records may be disclosad, as a routine use, 1o the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
pari of that agency's responsibility to recommend improvementis in records management
practices and programs, under authorily of 44 U.8.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 (f.e., GSA or Commerce) directive. Such disclosure shal not
be used to make determinations aboul individuals.

3. Avrecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant 1o 35 U.8.C. 122(b} or issuance of a palent
pursuant io 35 U.S.C. 151, Further, a record may be disclosed, subject to the fimitations of 37
CFR 1.14, as a routine use, io 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 {o public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, Slate,
or local law enforcement agency, if the USPTO becomes aware of a violation or potentiai
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

15900188

Filing Date:

20-Feb-2018

Title of Invention:

Stack Of Horizontally Extending And Vertically Overlapping Features,
Methods Of Forming Circuitry Components, And Methods Of Forming An

Array Of Memory Cells

First Named Inventor/Applicant Name:

Sanh D. Tang

Filer:

Mark S. Matkin/Bridget Wiseman

Attorney Docket Number:

MI22-6502

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suﬂ;l’;(tsa)l in

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

UTILITY APPL ISSUE FEE 1501 1 1000 1000

YMTC EXHIBIT 1002
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Description Fee Code Quantity Amount Su::J—;I'S(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 37399681

Application Number: 15900188

International Application Number:

Confirmation Number: 1775

Stack Of Horizontally Extending And Vertically Overlapping Features,
Title of Invention: Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

First Named Inventor/Applicant Name: Sanh D. Tang
Customer Number: 128753
Filer: Mark S. Matkin/Bridget Wiseman
Filer Authorized By: Mark S. Matkin
Attorney Docket Number: MI22-6502
Receipt Date: 08-0CT-2019
Filing Date: 20-FEB-2018
Time Stamp: 16:53:21
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E201908G53577560
Deposit Account 230925
Authorized User Bridget Wiseman

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

YMTC EXHIBIT 1002
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document - . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

329982

1 Issue Fee Payment (PTO-85B) 6502_Fee_Transmittal.pdf no 1

63e584954a268d891ad4eb7c3b5805cebab)

Warnings:

Information:

120299

2 Miscellaneous Incoming Letter 6502_Fee_Address.pdf no 2

b9aae4379d0a1b71aceab0b0a69eda2d824]
35cdd

Warnings:

Information:

30703

3 Fee Worksheet {(SB06) fee-info.pdf no 2

0c367ea789fae55ea56b9830f2cc091adb71

Warnings:

Information:

Total Files Size (in bytes)4 480984

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USpLo.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
128753 7590 07/09/2019
Wells St. John, P.S. NGUYEN, CUONG QUANG
601 W. Main Avenue
Suite 600 | ART UNIT PAPER NUMBER |
Spokane, WA 99201 2811
DATE MAILED: 07/09/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/900,188 02/20/2018 Sanh D. Tang MI22-6502 1775

TITLE OF INVENTION: Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry Components, And Methods
Of Forming An Array Of Memory Cells

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 10/09/2019

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)
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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)

128753 7590 07/09/2019 Certificate of Mailing or Transmission
Wells St. John, P.S. I hereby certify that this Fee(s) Transmittal is being deposited with the United
. ’ States Postal Service with sufficient postage for first class mail in an envelope
601 W. Main Avenue addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 600 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Spokane, WA 99201 (Typed or printed name)
(Signature)
(Date)
I APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/900,188 02/20/2018 Sanh D. Tang MI22-6502 1775
TITLE OF INVENTION: Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry Components, And Methods
Of Forming An Array Of Memory Cells
APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 10/09/2019

| EXAMINER | ART UNIT | CLASS-SUBCLASS I
NGUYEN, CUONG QUANG 2811 438-216000
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
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
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)

w

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

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

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

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

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

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

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

| Applicant asserting small entity status. See 37 CFR 1.27

| 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. USpLo.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/900,188 02/20/2018 Sanh D. Tang MI22-6502 1775
| EXAMINER |
128753 7590 07/09/2019
Wells St. John, P.S. NGUYEN, CUONG QUANG
601 W. Main Avenue
Suite 600 | ART UNIT PAPER NUMBER |
Spokane, WA 99201 2811

DATE MAILED: 07/09/2019

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)(1) 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. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, arecord
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public 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)
B . 15/900,188 Tang et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
CUONG Q NGUYEN 2811 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to 04/18/2019.
[ 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 39-40 and 42-61 . 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) LJAll b) (J Some  *c) (J None of the:

1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply 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)
1.0 Notice of References Cited (PTO-892)

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

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

4.0 Interview Summary (PTO-413),

Paper No./Mail Date.

/CUONG Q NGUYEN/

Primary Examiner, Art Unit 2811

5. (J Examiner's Amendment/Comment

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20190705
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 15/900,188 Tang et al.
H“m ““‘ ‘H““ ‘ “H“‘ o o
CUONG Q NGUYEN 2811
CPC - Searched*
Symbol Date Examiner
HO01L27/10, 101, 11556, 1157, 11582, 249, 29/66825, 788 04/13/2019 CN
Updated search 07/05/2019 CN
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

search.
Search Notes
Search Notes Date Examiner
EAST, EPO, JPO, DERWENT, IBM, inventor name 04/13/2019 CN
Updated search 07/05/2019 CN
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
See search 07/05/2019 CN
note

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20190705
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |50 183 Tang etal.
H “ “ “H Examiner Art Unit
CUONG Q NGUYEN 2811
CPC
Symbol Type Version
HO1L F 20130101
HO1L | 2013:01-01
HO1L | 2013-01-01
G11C | 2013-01-01
HO1L | 2013<01-01
HO1L | 201301-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013:01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 201301-01
HO1L | 2013-01-01
HO1L A 2013-01-01
G11C A 20130101
G11C A 2013-01-01
G11C A 2013-01-01
G11C A 2013-01-01
G11C A 201301-01
HO1L A 2013-01-01
HO1L A 2013-01-01
HO1L A 2013:01-01
CPC Combination Sets
Symbol Type Set Ranking Version
HO1L 2924 A 1 2013-01-01
HO1L 2924 A 2 2013-01-01
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 22
{:’CriLranr;lyGESa’r\ln?lLérY,i’\rli/ Unit 2811 05 July 2019 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 39 7

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20190705
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |50 183 Tang etal.

CUONG Q NGUYEN 2811

INTERNATIONAL CLASSIFICATION
CLAIMED

HO1L

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 22
/CUONG Q NGUYEN/ 05 July 2019 . . -
Primary Examiner, Art Unit 2811 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 39 7
U.S. Patent and Trademark Office Part of Paper No.: 20190705

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

Issue Classification |50 183 Tang etal.

CUONG Q NGUYEN 2811

Claims renumbered in the same order as presented by applicant (7] CPA (J T.D. (] R147
CLAIMS
Final |Original|Final OriginaI|FinaI Original|Final |Original|Final OriginallFinaI OriginallFinaI Original|Final |Original

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 22
/CUONG Q NGUYEN/ 05 July 2019 . . -
Primary Examiner, Art Unit 2811 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 39 7
U.S. Patent and Trademark Office Part of Paper No.: 20190705

Page 3 of 3
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EAST Search History

EAST Search History

EAST Search History (I nterference)

RefjjHits {{Search Query DBs Default Plurals {iTime
# Operator Stamp
L1 {0 ((conductive adj transistor adj gate adj line) and}jUS- OR ON 2019/07/05
(primary adj portion) and (operation adj PGPUB; 11:53
iistructure) and (end adj portion) and (dummy USPAT
ilad] structure) and (vertically adj2
Jitransistor)).clm.

7/5/2019 11:53:49 AM

file:///C/Users/cnguyend/Documents/e-Red%20Folder/15900188/EASTSearchHistory.15900188_AccessibleVersion.htm[7/5/2019 11:53:52 AM]
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

RefijHits {i{Search Query DBs Default {iPlurals §Time

# Operator Stamp

L1 {0 (vetical$5 near5 (transistor or gate)) and US-PGPUB; {{OR ON 2019/07/05
semiconductor and dummy and memory USPAT; 10:22
and (@pd<="20110412" or EPO; JPO;
@ad< ="20110412" or DERWENT;

___H{@rlad<="20110412") IBM_TDB |

L2 {2311 §(vertical$5 near5 (transistor or gate)) and {US-PGPUB; {{OR ON 2019/07/05
semiconductor and dummy and memory USPAT; 10:24
and (@pd<="20110412" or EPO; JPO;
@ad<="20110412" or DERWENT;
@rlad<="20110412") |BM_TDB

L3 {2079 (vertical$5 near5 (transistor or gate)) and {US-PGPUB; §OR ON 2019/07/05
semiconductor and (h01127/101.cpc. or USPAT; 10:34
h01127/11556.cpc. or h01127/1157.¢cpc. or  {{EPO; JPO;
h01127/11582.cpc. or h01127/249.cpc. or DERWENT;
h01129/66825.cpc. or h01129/788.cpc.) and {{IBM_TDB
memory and (@pd<="20110412" or
@ad< ="20110412" or
@rlad<="20110412")

L4 {2273 {i(vertical$5 near5 (transistor or gate)) and {{US-PGPUB; §OR ON 2019/07/05
semiconductor and (micron adj technology) {USPAT,; 10:42
and memory and (@pd<="20110412" or EPO; JPO;
@ad< ="20110412" or DERWENT;
@rlad<="20110412") |BM_TDB

7/5/2019 10:51:54 AM

file:///C/Users/cnguyend/Documents/e-Red%20Folder/15900188/EASTSearchHistory.15900188_AccessibleVersion.htm[7/5/2019 10:51:58 AM]
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App//ca[ion Number Application/Control No. Applicant(s)/Patent under

* 1 5/900, 1 88 * Reexamination

15/900,188 Tang et al.
Examiner Art Unit
NGUYEN, CUONG QUANG 2811
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL
)
DISCLAIMER @ APPROVED O DISAPPROVED
This patent is subject
Date Filed: 18 April 2019 to a Terminal
Disclaimer
Approved/Disapproved by:
/ICRYSTAL QUEEN/
Technology Center: PLRC
Telephone:
_LrJ.SSé_Il:‘Fa:}\(Ient and Trademark Office Terminal Disclaimer Part of Paper No. 20190419
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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 coH_ection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg;rggmggigi'ﬁgl;ﬂ;g]ATlON RECORD 15/900,188 02192018 3o be Mailed

ENTITY: LARGE [ smaLL [ micro

APPLICATION AS FILED - PART

(Column 1) (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
() asic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
U searcrree N/A N/A N/A
(37 CFR 1.16(k), (i), or (m))
D EXAMINATION FEE N/A N/A N/A
(37 GFR 1.16(0), (p), or (q)).
TOTAL CLAIMS . *
(37 GFR 1.16()) minus 20 = x $100 =
INDEPENDENT CLAIMS ) *
(37 GFR 1.16(h)) minus 3 = x 5460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déigl‘ﬁggg’\' SIZE FEE (37 for small entity) for each additional 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 GFR 1.16(j)
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED - PART II

(Column 1} (Column 2} (Column 3)
CLAIMS HIGHEST
- 04/18/2019 igyEAF'{N'NG Eg!\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ' o _ _
B L8 ey 22 Minus | ** 22 -0 x $100 = 0
r4 B )
g !g];jg&eﬂg?h?)l 5 Minus 5 =0 x $460 - 0
< ] Application Size Fee (37 CFR 1.16(s))
(J FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2} (Column 3}
CLAIMS HIGHEST
RE/Q"FAT'E"':{NG PF{NEL\J/'\I/IC‘)BEELY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
'E AMENDMENT PAID FOR
LU | Total * i *x = -
= (sgc?m 1160 Minus ~ x 30 -
[a] )
E Ig];ice%eﬂgehnt * Minus | =+ = x $0 =
= 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 SPAGE is less than 20, enter "20". /TERESA J JACKSON WOODRUFF/

*** |f 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-PT70-9199 and select option 2.
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PTO/AIAZE (04-14)
Approved for use through 11/30/2020. OMB 05851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond 1o a collection of information unless it displays a valid OMB control number.
TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT Mi22-8502

in re Application of. Sanh D. Tang, Roger W. Lindsay, and Krishna K. Parat, inventors
Application No.: 15/000,188

Fited: February 20, 2018

Eor: Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry Components, And Methods Of
Forring An Array OF Memory Cells

The applicant, _Micron Technology, ing. . 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 exiend
beyond the expiration date of the full statutory term of prior patent No. §,828,175 as the term of said prior patent is presently
shoriened by any terminal disclaimer. The applicant bereby agrees that any patent so granted on the instani application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
apptication and is binding upon the grantee, its sUCCES50r5 OF 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 terminai disclaimer,” in the event that said prior patent later:

expires for failure to pay & maintenance fee;

is held unenforceable;

is found invakid by a court of competent jurisdiction;

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

has afl claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior {o the expiration of #s full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

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

{ hereby acknowledge that any wiliful false statements made are punishable under 18 UL.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._32,268

Mark 8. Matkin/ April 18, 2019
Signature Date

Mark S. Matkin
Typed or prinied name

Patent Practitioner 509-624-4278
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 inciuded on this form. Provide credit card information and authorization on PT0-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or relain 3 benefii by the public which is to file (and by the USPTC
{o process) an apgpilication. Confideniiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated io take 12 minutes {o complete,
including gathering, preparing, and submitting the compieted application form to the USPTQO. Time will vary depending upon the i dual case. Any comments
on the amount of time you require to cor {e this form and/or suggestions for reducing this bu rden, should be sent o the Chief information Officer, 1.8, Patent
and Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPL FORMS TC THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1458.

If you need assistance in completing the form, call 1-800-PTO-819¢ and select option 2
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579} requires thal you be given ceriain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Acl, please be advised that: (1} the general authority for the
collaction of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the informalion solicited is voluntary;
and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is 1o 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:

t.  The information on this form will be ireated confidentially to the extent allowed under the
Freedom of Information Act (5 U.8.C. 552) and the Privacy Act (5 U.8.C 552a). Records from
this system of records may be disclosed {o the Department of Justice to determine whether
disclosure of these records is required by the Freadom of Information Act.

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

3. Arecord in this system of records may be disclosed, as a routine use, 1o a Member of
Congress submilting a request involving an individual, to whom the recerd pertains, when the
individual has requested assistance from the Member with respect to the subject matier of the
record.

4. Arecord in this system of records may be disclosed, as a rouline use, {0 a contraclor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requiremeants of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related {o an international Application filed under the Patent Cooperation Treaty in
this system of records may be disclosad, as a routine use, 1o the inlernational Bureau of the
World intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

8. Arecord in this system of records may be disclosed, as a rouiine use, {0 another federal
agency for purposes of National Securily review (35 U.S.C. 181) and for review pursuani to
the Atomic Energy Act (42 U.S.C. 2138(c)).

7. Arecord from this system of records may be disclosad, as a routine use, 1o the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
pari of that agency's responsibility to recommend improvementis in records management
practices and programs, under authorily of 44 U.8.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 (f.e., GSA or Commerce) directive. Such disclosure shal not
be used to make determinations aboul individuals.

3. Avrecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant 1o 35 U.8.C. 122(b} or issuance of a palent
pursuant io 35 U.S.C. 151, Further, a record may be disclosed, subject to the fimitations of 37
CFR 1.14, as a routine use, io 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 {o public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, Slate,
or local law enforcement agency, if the USPTO becomes aware of a violation or potentiai
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

15900188

Filing Date:

20-Feb-2018

Title of Invention:

Stack Of Horizontally Extending And Vertically Overlapping Features,
Methods Of Forming Circuitry Components, And Methods Of Forming An

Array Of Memory Cells

First Named Inventor/Applicant Name:

Sanh D. Tang

Filer:

Mark S. Matkin/Bridget Wiseman

Attorney Docket Number:

MI22-6502

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity

Sub-Total in

Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Su::J—;I'S(tsa)l in
Miscellaneous:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160
Total in USD ($) 160
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Electronic Acknowledgement Receipt

EFS ID: 35769045

Application Number: 15900188

International Application Number:

Confirmation Number: 1775

Stack Of Horizontally Extending And Vertically Overlapping Features,
Title of Invention: Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

First Named Inventor/Applicant Name: Sanh D. Tang
Customer Number: 128753
Filer: Mark S. Matkin/Bridget Wiseman
Filer Authorized By: Mark S. Matkin
Attorney Docket Number: MI22-6502
Receipt Date: 18-APR-2019
Filing Date: 20-FEB-2018
Time Stamp: 16:14:48
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $160

RAM confirmation Number 041919INTEFSW16152200
Deposit Account 230925

Authorized User Bridget Wiseman

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
File Listing:
Document o . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
30650
1 6502_MO03.pdf yes 7
342b4h3f97c6235e43025b8fbe0a54be4 19)
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
2 6
Applicant Arguments/Remarks Made in an Amendment 7 7
Warnings:
Information:
105211
2 Terminal Disclaimer Filed 6502_Terminal_Disclaimer.pdf no 2
7244f3b5c87e46bf6ab53c1b154dfb049e9
d250f
Warnings:
Information:
30978
3 Fee Worksheet (SB06) fee-info.pdf no 2
d9e5c93a09f646954 1bc0b93534be8fd076|
Warnings:
Information:
Total Files Size (in bytes):| 166839
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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
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the application.

YMTC EXHIBIT 1002
Page 28 of 186



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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AMENDMENTS

Responsive to the Office Action dated April 15, 2019, Applicant

amends and remarks as follows:
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Amendments To The Claims:

Claims 1-38 (Cancelled).

39. (Previously Presented): Integrated circuitry comprising a
stack of horizontally extending and vertically overlapping conductive
transistor gate lines, the integrated circuitry comprising:

a primary portion and an end portion, at least some of the gate lines
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the gate lines in the
primary portion, the operative structures comprising semiconductive
material, the semiconductive material of the operative structures comprising
interconnected channels of a plurality of vertically oriented transistors that
individually comprise individual of the gate lines; and

dummy structures extending vertically through the gate lines in the
end portion.

40. (Previously Presented): The stack of claim 39 further
comprising contacts in the end portion that individual extend to the

individual gate lines.
Claim 41 (Cancelled).

42. (Previously Presented): The integrated circuitry of claim 39
wherein the vertically oriented transistors are charge storage transistors of

individual memory cells.

43. (Previously Presented): The integrated circuitry of claim 42
wherein the memory cells comprise a portion of NAND architecture.

MI22-6502 — M03.doc 2 of 7
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44. (Previously Presented): The integrated circuitry of claim 39

wherein the operative and dummy structures comprise the same material.

45. (Previously Presented): The integrated circuitry of claim 44
wherein the operative and dummy structures comprise a plurality of the

same materials.

46. (Previously Presented): The integrated circuitry of claim 45
wherein the same materials are arranged in the same lateral order relative

one another in the operative and dummy structures.

47. (Previously Presented): The integrated circuitry of claim 44
wherein the operative and dummy structures consist essentially of the same

material.

48. (Previously Presented): The integrated circuitry of claim 39

wherein the dummy structures comprise semiconductor material.

49. (Previously Presented): The integrated circuitry of claim 39

wherein the dummy structures comprise the semiconductive material.

50. (Previously Presented): A stack of horizontally extending
and vertically overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion; and

dummy structures extending vertically through the features in the end
portion, the dummy structures individually comprising a cylinder of

semiconductive material.

MI22-6502 — M03.doc 3of7
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51. (Previously Presented): The stack of claim 50 comprising
solid material filling radially internal regions of individual of the cylinders of

semiconductive material.

52. (Previously Presented): The stack of claim 50 wherein
individual of the cylinders of semiconductive material define a radially-

outermost horizontal periphery of individual of the dummy structures.

53. (Previously Presented): The stack of claim 50 wherein the
operative structures individually comprise a cylinder of semiconductor

material.

54. (Previously Presented): The stack of claim 50 further
comprising vertical contacts in the end portion connecting with conductive
material of individual of the features.

55. (Previously Presented): A stack of horizontally extending
and vertically overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string; and

dummy structures extending vertically through the features in the end
portion, some of the dummy structures horizontally overlapping the primary
portion and the end portion.

56. (Previously Presented): The stack of claim 55 wherein the

dummy structures comprise a cylinder of semiconductive material.

MI22-6502 — M03.doc 4 of 7
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57. (Previously Presented): A stack of horizontally extending
and vertically overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string, at least some of the features comprising control gate lines;

dummy structures extending vertically through the control gate lines in
the end portion; and

vertical contacts in the end portion connecting with individual of the
control gate lines, the contacts and dummy structures having different

horizontal cross-sections relative one another.

58. (Previously Presented): The stack of claim 57 wherein the
different horizontal cross-sections are of the same shape and of different

sizes relative one another.

59. (Previously Presented): The stack of claim 57 wherein the
different horizontal cross-sections have different values of total horizontal

area relative one another.
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60. (Previously Presented): A stack of horizontally extending
and vertically overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string, the at least some of the features comprising control gate lines;

dummy structures extending vertically through the control gate lines in
the end portion, some of the dummy structures being longitudinally spaced
alone a horizontal line; and

vertical contacts in the end portion connecting with individual of the
control gate lines, at least one of the vertical contacts being longitudinally
between two immediately-longitudinally adjacent of the dummy structures in
the horizontal line.

61. (Previously Presented): The stack of claim 60 wherein the
horizontal line is linearly straight.

MI22-6502 — M03.doc 6 of 7
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REMARKS

Claims 39, 40, and 42-61 remain the claims in the application for
consideration.

A Terminal Disclaimer is filed herewith as respects U.S. Patent
No. 9,929,175, thereby obviating the Examiner’'s obviousness-type double
patenting rejection. Therefore, each of Applicant’s claims 39, 40, and 42-61
should be formally allowed, and action to that end is requested.

This application is believed to be in immediate condition for allowance,
and action to that end is requested.

Respectfully submitted,

Dated: April 18, 2019 By: /Mark S. Matkin/
Mark S. Matkin
Reg. No. 32,268
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Application No. Applicant(s)
15/900,188 Tang et al.

Office Action Summary Examiner ArtUnit | AIA (FITF) Status
CUONG Q NGUYEN 2811 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.

- 1f 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 01/22/2019.
(J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[7]) This action is FINAL. 2b) vl This action is non-final.

3)(0J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

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

Disposition of Claims*
5) Claim(s)  39-40 and 42-61 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
Claim(s) 57-61 is/are allowed.
Claim(s) 39-40 and 42-56 is/are rejected.
(1] Claim(s) _____is/are objected to.

{1 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.
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10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) fled on ____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)(7]) Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)OJ Some**  ¢)[0J None of the:
1.[J Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

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

** See the attached detailed Office action for a list of the certified copies not received.
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Application/Control Number: 15/900,188 Page 2
Art Unit: 2811

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

DETAILED ACTION

Election/Restriction

2. Applicant's election without traverse of Group | (device claims), claims 39-40 and

42-61 is acknowledged.

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

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).
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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 AlA 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-l.jsp.

Claims 39, 40, 42-50, 52-56 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claim 10 of U.S. Patent No. US 9,929,175.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the following reasons:

Regarding claim 39 of the present invention:
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3%, integraied circullry comprising (1) & stack of horizonially extending and vertically
overlapping conductive transisior gals lines, the integrated circuilry compriging: (2} a
primary portion and {3) an end portion, {4} at legst some of the gale lines extending
farther in the horizontal direction in the end partion moving deeper into the stack in the
and portion; (5) operalive struciures extending verlically through the gale lines in the
primary portion, (6) the operative siructures comprising semiconductive material, the
semiconductive materigl of the operalive structures comprising (7} inlgrconnected
charneals of a plurality of vertically oriented transistors thal individually comprise
individual of the gate lines; and (8) dummy struciures extending vertically through the
gale lines in the end portion.

Claim 10 0f US 8,929,175
0. A memory array comprising (1) a stack of mamory calls of NAND architecture
{which including gale lines extending horzontally and vertically overlapping (stack of
memory cells with vertically oriented transistors)): a subslrate comprising (2) a primary
portion and {3} an end portion; (5} a plurality of NAND strings of vertically orienied
transistors {operation structure) in the primary portion; (8, 7) the transistors {operation
struciure} individually comprising a channst comprising a hollow oylinder of
semiconductive material, a unnel dielectric latersily oulwargd of the channel, g charge
trapping material isterally cutward of the tunnel dielectric, a dielectric material laterally
outward of the charge trapping material, and a control gate laterally outward of the
dislectric malerial; the control gale comprising a poriion of one of a plurality of
horizontally extending control gals lines, {4) the control gate lines extending horizonially

farther in the end portion moving desper into the stack in the end portion, another
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dielectric slevationally belween immedialsly verlically- adiacent conirol gate ines inthe
sigek, the channels in individual of the NAND strings being interconnecied by the hollow
cylinder semiconductive material; and (8) dummy structures extending vertically
through the control gate lines and the ancther dislectric in the end porlion, (8] the
duramy structursg comprising a hollow cylinder of semiconductive material of the same
composition as the hollow cvlinder semiconductive material of the channels.

Regarding claim 40 of the present invention:
4C. (Previously Presented): The stack of claim 38 further comprising (8) contacts in the
end portion that individual exiend o the individual gale lines.

Regarding claim 42 of the present invention:
4Z. The integrated circuilry of claim 39 wherein (10) the verticglly oriented transistors
are charge storage ransisiors of individual memaory celis,

Regarding claim 43 of the present invention:
43, The inlegrated circuitry of claim 42 wherein the memory cells comprige (11} a
portion of NAND architecture.

Clalm 17 0f US 9,928,175:

17, A memory array comprising (1) 2 stack of mamory calls of NAND archilscturs
{which including gale lines extending horizontally and vertically overlapping (stack of
memory celis with vertically oriented transistors)): a substrate comprising (2) a primary
portion and {3} an end portion; (5, 11} a plurality of NAND strings of vertically ariented
ransistors {operation struciure) in the primary portion,; (8, 7, 10) the transisiors
{operation structure) individually compriging a channel, g twunnel dislectric lalerally

cutward of the channel, a charge trapping material laterally outward of the unnel
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dielectric, a dieleclric malerial laterally outward ¢f the charge trapping material, and g
conirol gate laterally outward of the dislectric maigrial; the control gale comprising a
portion of one of a plurality of horizonally exdending control gaie lings, (4} the control
gate Hines extending horizontally farther in the end porlion moving deeper into the stack
in the and porlion, ancther disleciric elevalionally belween immedialely vertically-
adiacent conirod gate lines in the stack, the channels in individual of the NAND strings
being infercormected; {8) dummy structures axtending vertically through the control gate
fings and the ancther dielectric in the end portion; and {8) a contact in the end portion
batwean wo immedialely horizontally- adiacent of the dummy shructures 1o individuat of
the control gale lines in the end portion.

Hegarding claim 44 of the present invention:
44, The infegrated circuitry of olalm 38 whearein {12} the operative and durmmy
siructures comprise the same materizh

Clalm 1 0f US 8,929,175:

1. A memory array comprising (1) g stack of memory celis of NAND architecture {which
including gate lines extending harizontally and vertically overlapping (stack of memory
cells with verlically orented transistors)): a substrale comprising {2) a primary porlion
and {3} an end portion; {5, 11} a plurality of NAND strings of vertically oriented
transistors {operation structurs) in the primary portion; (B, 7, 10} the transistors
{operation structurey  individually comprising a channel, a tunnel diclectric izterally
oubward of the channel, a charge trapping material laterally outward of the unnel
dielectric, a diglectric malerial laierally cutward of the charge trapping material, and g

conirel gate laterally outward of the diglectiic material; the control gate comprising a
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portion of one of a pluralily of horlzontally extending control gate lines, (4} the control
gale lines exiending horizontally farther in the end portion moving deeper into the stack
in the end portion, another dielectric elevglionally between immediately verticglly-
adiacent controd gate lines in the stack, the channels in individual of the NAND strings
being interconnectad; and (8) dummy structures extending vertically through the control
gate Hines and the ancther dielectric in the end portion.

Claim 3 0f US 9,829,175:
3. The mermnory array of claim 1 wherein the durmmy struciures comprise (12} at least
some of the same material ag that of the NAND sirings.

Regarding claim 45 of the present invention:

45. The integrated circuilry of claim 44 wherein (13} the operative and dummy
struciures comprise a plurality of the same matarials,

Claim 4 07 U5 9,828 175:
4. The memory array of claim 3 wherein (13) the dummy structures comprise a plurality
ot the same materials as that of the NAND sirings.

Fegarding claim 46 of the present invention:

48, The inlegraled cireuitry of olaim 45 wherein {14} the same materials are arrangsd in
the same igteral order relalive one another in the opergtive and dummy structures.

Claim 5 0 US 9,929,175:
5. The memory array of claim 4 wherein {14} the same malerials are arranged in the
same lateral order relative one another in the NAND strings and o the dummy

struciures.
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Claim 47 of the present invention is refect for the same reason of the rejection of
claim 44,

Claim 48 and 49 of the present invention are reject for the same reason of the
rejection of claim 44 because the NAND strings comprising semiconductior channel {see
clalm 10 of the US 8,829,175,

Regarding claim 50 of the present invention:
50. {1} A stack of horizontally extending and vertically overlapping leatures, the stack
comprising: (2} a primary portion and (3) an end portion, (4) al least some of the
fealures extending farther in the horizontal direction in the end portion moving deeper
into the stack in the end portion; (5} operative structures axiending verticaglly through the
features in the primary portion; and (8} dummy struciures extending vertically through
the featuras in the end portion, (7Y the dummy struciures individually comprising a
cyiinder of semiconductive material.

Clabm 10 0f US 8,928,175

10, A memory array comprising (1) a stack of memory cells of NAND grehitecture
{which including gate lines extending harizontally and vertically overlapping (stack of
mermory cells with vertically orented transistors)): a subsirate comprising (2} a primary
portion and {3} an end portion; {5} a plurality of NAND strings of vertically orienied
transistors {features) in the primary portion; the transistors {(fagtures) individually
comprising a channel comprising a hollow cylinder of semiconductive material, a tunnel
distectric laterally outward of the channal, a charge trapping matedal laterally cubward of
the tunnet dielectric, a diglectric malerial laterally outward of the charge trapping

material, and a control gate laterally cutward of the dielectric malerial; the control gals
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comprising a portion of one of a plurality of horizonally exiending controd gate lines, (4)
the control gale lines {(of the fegtures) extending horizontally farther in the end portion
moving deeper into the stack in the end porlion, ancther dislectric elevaiionglly between
immediately vertically- adjacent control gale lines in the stack, the channels in individual
of the NAND sirings being inlerconnectad by the hollow cylinder semiconductive
material; and (6} dummy struciures extending vertically through the control gate Bnes
and the another dislectric in the end portion, (7} the dummy structure comprising a
koHow cylinder of semiconductive material of the same composition as the hollow
eylinder semiconduciive material of the channals.

Regarding claim 52 of the present invention:
52. The stack of claim 50 wherein individual of the cylinders ¢f semiconductive material
define a radially- outermost horizonial periphery of individual of the dummy struciures.

Claim 10 of USB 9,929,175 disclose that * the dummy structure comprising a hollow
cylinder of semiconductive materigl of the same composition as the hollow cylinder
semiconductive material of the channels” that means the ovlinders of semiconductive
material define a radially- outsrmost horizontal periphery of individual of the dummy
struciures.

Regarding claim 58 of the present invention:
53, The stack of claim 50 wherein the operative structures individually comprize a
cyiinder of semiconducior material

Claim 10 of US 9,929,175 disclose that * the dummy structure comprising a hollow

cylinder of semiconductive material of the same compaosilion gs the hollow cylinder
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semiconductive malerial of the channels” thal meang the operative structures (including
individually channel) individually comprise a cylinder of semiconductor material.

Regarding claim 54 of the present invention:

54, The stack of claim 50 further comprising vertical contacts in the end portion
connecting with conductive materal of individual of the lealures.

Claim 10 of UB 8,828,175 disclose that |, “the channels in individual of the NAND
strings(of the features) being interconnectad by the hollow cylinder semiconductive
material” thal means vertical contacts in the end portion connecting with conductive
malerial of individual of the fealures.

Regarding claim 55 of the present invention:

55. {1} A stack of horizontally extending and vertically overlapping festures, the stack
comprising: {2} a primary portion and (3} an end portion, (4} at least some of the
features exiending farther in the horizomtal direction in the end portion moving deepsr
imo the stack in the end portion; {5) operative structures extending vertically through the
features in the primary portion, (8) the operatlive structures comprising pottions of
meamory celis, (7} the memaory cells comprising 8 portion of NAND architecture {7} the
operative siructures comprising inlerconnected channsd regions of a NAND siring; and
{8y dummy structures extending vertically through the Teatures in the end portion, (8)
zome of the dummy structures horizontally overlapping the primary portion and the end
portion,

Claim 56 of the present invention:

56. The stack of claim 55 (10} wherein the dummy structures compyrise a cylinder of

semiconductive material,
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Claim 10 0f US 8,820,175:
10, A memory array comprising (1} g stack of memory cells of NAND architecture
(which including gate lines extending horizontally and vertically overlapping (stack of
memory celis with vertically orented transisiors)): a substrate comprising (2) a primary
portion and {3} an end portion; (4} a plurality of NAND strings of vertically oriented
transistors {features) in the primary portion; (B, 7) the transistors {of the feaiures)
individually comprising a channel comprising a hollow cylinder of semiconductive
malerial, a wnnel dislectric laterally outward of the channed, a charge rapping material
laterally outward of the tunnel dielectric, a dieleciric material lalerglly cutward of the
charge trapping material, and a control gate laterally outward of the diglectric material;
the controd gate comprising a portion of one of a plurality of horizontally extending
conirol gate Hnes, (5) the contral gale lines exiending horizontally farther in the end
portion moving deeper into the stack in the end portion, another disleciiic slevalionally
between immediately vertically- adiacent conirol gate lines in the stack, the channels in
individual of the NAND strings being interconneciad by the hollow eylinder
semiconductive malerial; and (8) dummy struciures exdending vertically through the
conirol gate ines and the ancther dielectric in the end portion, (8, 10) the dummy
struciure comprising a hollow cylinder of semiconductive material of the same
composition as the hollow cylinder semiconductive material of the ¢channels,

Claim 10 of US 9,829,175 includes ali the imitations of claims 55 and 56 of the

present invention,
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Claim 51 is rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 10 of U.S. Patent No. 9,929,175 in view of Fukuzumi et al. (US

2010/0244119).

Claim 10 of US 9,929,175 does not explicitly teach that the stack comprising solid
material filling radially internal regions of individual of the cylinders of semiconductive
malerial.

Fukuzumi et al. teaches that the stack comprising a solid materigh (68} Hlling radially

internal regions of individual of the cylinders of semiconductive material (8P},

Claim 10 of US 9,929,175 and Fukuzumi et al. are both analogous art because both
are directed to a vertical memory devices and one of ordinary skill in the art would have
had a reasonable expectation of success to modify teaching of Fukuzumi et al. into

Claim 10 of US 9,929,175 because they are from the same field of endeavor.

It would have been obvious to one of ordinary skill in the art at the time the invention
was made to form the stack comprising solid material filling radially intemal regions of
incividual of the cylinders of semiconductive material as taught by Fukuzumi et al in

order to physically support the holiow semiconductive material,

Allowable Subject Matter

4, Claims 57-61 are allowed.

The following is an examiner's statement of reasons for allowance: above
references appear to be the closest prior art reference. However, these reference fail to

teach the following: “vettical contacts in the end portion connecting with individuat of the
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conirol gale Hnes, the contacts and dummy structures having different horizontal cross-
sactions relalive one another” {claim 57} and “vertical contacts in the end portion
connecting with individual of the conirol gate lines, at legst one of the vertical comtacis
baing longitudinally between two immediately-longiudinally adiacent of the dummy

siructures in the horizontal ineg” {claim 60},

Conclusion

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Cuong Nguyen whose telephone number is (571) 272-

1661. The examiner can normally be reached on 8:00 am to 5:30 pm. If attempts to
reach the examiner by telephone are unsuccessful, the examiner's supervisor, Lynne
Gurley can be reached on (571) 272-1670. The fax phone number for the organization

where this application or proceeding is assigned is 571-273-8300.
6. Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

YMTC EXHIBIT 1002
Page 49 of 186



Application/Control Number: 15/900,188 Page 14
Art Unit: 2811

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

/CUONG Q NGUYEN/
Primary Examiner, Art Unit 2811
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application Serial NO. ..o 15/900,188
FiliNg Date oo e e February 20, 2018
Confirmation NO. ... 1775
F0RY2=T 01 (oY SO PP Sanh D. Tang
ASSIGNEE e Micron Technology, Inc.
Group Art UNit e 2811
EXAMIN G e Cuong Quang Nguyen
Attorney's DOCKet NO. ..o MI22-6502

Title:....Stack Of Horizontally Extending And Vertically Overlapping Features,
Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

RESPONSE TO THE ELECTION/RESTRICTION MAILE
DECEMBER 27, 2018

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

From: Mark S. Matkin (Tel. 509-624-4276; Fax 509-838-3424)
Wells St. John P.S.
601 W. Main Avenue, Suite 600
Spokane, WA 99201-0613

AMENDMENTS

Responsive to the Office Action dated December 27, 2018, Applicant

amends and remarks as follows:
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Amendments to the Claims:

Claims 1-38 (Cancelled).

39. (Previously Presented): Integrated circuitry comprising a
stack of horizontally extending and vertically overlapping conductive
transistor gate lines, the integrated circuitry comprising:

a primary portion and an end portion, at least some of the gate lines
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the gate lines in the
primary portion, the operative structures comprising semiconductive
material, the semiconductive material of the operative structures comprising
interconnected channels of a plurality of vertically oriented transistors that
individually comprise individual of the gate lines; and

dummy structures extending vertically through the gate lines in the

end portion.

40. (Previously Presented): The stack of claim 39 further
comprising contacts in the end portion that individual extend to the
individual gate lines.

Claim 41 (Cancelled).

42. (Previously Presented): The integrated circuitry of claim 39
wherein the vertically oriented transistors are charge storage transistors of

individual memory cells.

43. (Previously Presented): The integrated circuitry of claim 42

wherein the memory cells comprise a portion of NAND architecture.

MI22-6502- M02.doc 20of7
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44. (Previously Presented): The integrated circuitry of claim 39

wherein the operative and dummy structures comprise the same material.

45. (Previously Presented): The integrated circuitry of claim 44
wherein the operative and dummy structures comprise a plurality of the

same materials.

46. (Previously Presented): The integrated circuitry of claim 45
wherein the same materials are arranged in the same lateral order relative

one another in the operative and dummy structures.

47. (Previously Presented): The integrated circuitry of claim 44
wherein the operative and dummy structures consist essentially of the same

material.

48. (Previously Presented): The integrated circuitry of claim 39

wherein the dummy structures comprise semiconductor material.

49. (Previously Presented): The integrated circuitry of claim 39

wherein the dummy structures comprise the semiconductive material.

50. (Previously Presented): A stack of horizontally extending
and vertically overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion; and

dummy structures extending vertically through the features in the end
portion, the dummy structures individually comprising a cylinder of

semiconductive material.

MI22-6502- M02.doc 3of7
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51. (Previously Presented): The stack of claim 50 comprising
solid material filling radially internal regions of individual of the cylinders of

semiconductive material.

52. (Previously Presented): The stack of claim 50 wherein
individual of the cylinders of semiconductive material define a radially-

outermost horizontal periphery of individual of the dummy structures.

53. (Previously Presented): The stack of claim 50 wherein the
operative structures individually comprise a cylinder of semiconductor

material.

54. (Previously Presented): The stack of claim 50 further
comprising vertical contacts in the end portion connecting with conductive
material of individual of the features.

55. (Previously Presented): A stack of horizontally extending
and vertically overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string; and

dummy structures extending vertically through the features in the end
portion, some of the dummy structures horizontally overlapping the primary
portion and the end portion.

56. (Previously Presented): The stack of claim 55 wherein the

dummy structures comprise a cylinder of semiconductive material

MI22-6502- M02.doc 4 of 7
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57. (Previously Presented): A stack of horizontally extending
and vertically overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string, at least some of the features comprising control gate lines;

dummy structures extending vertically through the control gate lines in
the end portion; and

vertical contacts in the end portion connecting with individual of the
control gate lines, the contacts and dummy structures having different

horizontal cross-sections relative one another.

58. (Previously Presented): The stack of claim 57 wherein the
different horizontal cross-sections are of the same shape and of different

sizes relative one another.

59. (Previously Presented): The stack of claim 57 wherein the
different horizontal cross-sections have different values of total horizontal

area relative one another.
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60. (Previously Presented): A stack of horizontally extending
and vertically overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string, the at least some of the features comprising control gate lines;

dummy structures extending vertically through the control gate lines in
the end portion, some of the dummy structures being longitudinally spaced
alone a horizontal line; and

vertical contacts in the end portion connecting with individual of the
control gate lines, at least one of the vertical contacts being longitudinally
between two immediately-longitudinally adjacent of the dummy structures in
the horizontal line.

61. (Previously Presented): The stack of claim 60 wherein the
horizontal line is linearly straight.
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REMARKS

Claims 39, 40, and 42-61 are in the application.

The Examiner has required restriction under 35 U.S5.C. §121 between,
claims 1-3 and 14-21 (Invention ), drawn to a semiconductor device,
allegedly classified in class 257, subclass 292, and claims 28-31
(Invention Il), drawn to a method of making a semiconductor device,
allegedly classified in class 438, subclass 100+.

The Examiner’s restriction is with respect to claims that are not in the
application and is thereby in fundamental error. To any extent that the
Examiner is restricting between method and device subject matter and
claims, Applicant hereby elects device, with each of claims 39, 40,
and 42-61 being readable thereon.

Examination on the merits is requested.

Respectfully submitted,

Dated: January 18, 2019 By: /Mark S. Matkin/
Mark S. Matkin
Reg. No. 32,268
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IN THE UNITED STATES PATENT ARD TRADEMARK OFFICE

Application Serial NO. . 15/900,188
FIlNg Date oo e February 20, 2018
Confirmalion NoO. . e e e eeas 1775
TR 4 {01 S OO UPPNNUPP Sanh D. Tang
ASSIGNMBE Micron Technology, Inc.
Group AL U et e e 2811
XM T e Cuong Quang Nguyen
Attorney's Docket NO. e Mi22-6502

Title:....Stack Of Horizontally Extending And Vertically Overiapping Features,
Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Refersnces - ~ Sae attached Form PTC/SB/08A-B

The attached Form PTO/SB/08 is submitted in compliance with 37
CFR §§ 1.58, 1.87 and 1.98, and your atlantion is direcled to the references
listed on the atiached Form PTO/SB/08. No admission is made regarding
whether the submitted references are prior artl.

This Information Disclosure Statement is being filed within three
months of the filing date of the application or before the mailing of a first
Office Action on the merits, whichever occurs last. Therefore, no fee is
believed 1o be required. However, in the event that a fee is reguired for this
filing, please charge the fee, any underpayment or credit any overpayment
specified under 37 CFR § 1.17(p) to Deposit Account No. 23-0825.

Citation of these references is respectiully regussted.

Respectiully submitied,
Dated: January 17, 2019 By: /Mark 3. Matkin/

Mark 3. Matkin
Reg. No. 32,268
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i 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
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| MAIL DATE | DELIVERY MODE |
1272712018 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)
15/900,188 Tang et al.

Office Action .S‘ummary Examiner Art Unit AlA Status
CUONG Q NGUYEN 2811 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 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

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

- 1f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

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

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

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

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

Disposition of Claims*
5) Claim(s)  1-41 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.

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

7) O Claim(s) ____is/are rejected.

8) [J Claim(s) ____is/are objected to.

9) Claim(s) 1-41 are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) filed on is/are: a)(] accepted or b)[(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)(7J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

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

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

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

Attachment(s)
1) [7] Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
. ) Paper No(s)/Mail Date
2) [J Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date . —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20181221
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Application/Control Number: 15/900,188 Page 2
Art Unit: 2811

Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Election/Restrictions
Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claims 1-3 and 14-21, drawn to a semiconductor device, classified in
class 257, subclass 292.
Il Claims 28-31, drawn to a method of making a semiconductor device,
classified in class 438, subclass 100+.

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

Inventions | and Il are related as process of making and product made. The
inventions are distinct if either or both of the following can be shown: (1) that the
process as claimed can be used to make other and materially different product or (2)
that the product as claimed can be made by another and materially different process
(MPEP § 806.05(f)). In the instant case unpatentability of the group | invention would
not necessarily imply unpatentability of the group Il invention, since the device of the
group | invention could be made by processes materially different from those of group Il
invention, for example in method claim 1, selectively forming the sacrificial material at
desired areas instead of forming the sacrificial material and the remove unwanted

portions of the sacrificial material.
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Application/Control Number: 15/900,188 Page 3
Art Unit: 2811

Because these inventions are distinct for the reasons given above and have
acquired a separate status in the art as shown by their different classification, restriction
for examination purposes as indicated is proper.

Applicant is advised that the reply to this requirement to be complete must
include an election of the invention to be examined even though the requirement be
traversed (37 CFR 1.143).

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by
a petition under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Cuong Nguyen whose telephone number is (571) 272-
1661. The examiner can normally be reached on 8:00 am to 5:30 pm. If attempts to
reach the examiner by telephone are unsuccessful, the examiner's supervisor Lynne
Gurley who can be reached on (571) 272-1670. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see http://pair-irect.uspto.gov. Should you
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Application/Control Number: 15/900,188 Page 4
Art Unit: 2811

have questions on access to the Private PAIR system, contact the Electronic Business

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

/CUONG Q NGUYEN/
Primary Examiner, Art Unit 2811
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Title:Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry
Components, And Methods Of Forming An Array Of Memory Cells

Publication No.US-2018-0175059-A1
Publication Date:06/21/2018

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

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

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

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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)
Sanh D. Tang, Boise, ID;
Roger W. Lindsay, Boise, ID;
Krishna K. Parat, Palo Alto, CA;
Applicant(s)
Micron Technology, Inc., Boise, ID;
Assignment For Published Patent Application
Micron Technology, Inc., Boise, ID

Power of Attorney: The patent practitioners associated with Customer Number 128753

Domestic Priority data as claimed by applicant
This application is a CON of 15/397,919 01/04/2017 PAT 9929175
which is a CON of 15/095,208 04/11/2016 PAT 9564471
which is a DIV of 14/602,559 01/22/2015 PAT 9318430
which is a DIV of 13/085,083 04/12/2011 PAT 8945996

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

page 1 of 4

YMTC EXHIBIT 1002
Page 78 of 186



Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
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Non-Publication Request: No
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES
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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
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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).

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
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application Serial NO. ..o Filed Herewith
FIliNg Date oo e Filed Herewith
Confirmation NoO. .o e Unknown
Y B O L e Sanh D. Tang
RSSO L Micron Technology, Inc.
Group Art Unit .o e Unknown
X I  OT L Unknown
Attorney's Dockel NO. .. MI22-6502
Title:....Stack Of Horizontally Extending And Vertically Overlapping Features,

Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

PRELIMINARY AMENDMENT

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

From: Mark S. Matkin (Tel. 509-624-4276; Fax 509-838-3424)
Wells St. John P.S.
601 W. Main Avenue, Suite 600
Spokane, WA 99201-0613

AMENDMENTS
Underlines indicate insertions and sirkeouts indicate deletions.
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Amendments To The Specification:

At page 1 before the “Technical Field” section, insert the following:

RELATED PATENT DATA

[0001] This patent resulied from a continuation application
of U.S. Patent Application Serial No0.15/397,919, filed
January 4, 2017, entitled “Stack Of Horizontally Extending And
Vertically Overlapping Features, Methods Of Forming Circuitry
Components, And Methods Of Forming An Array Of Memory
Cells”, naming Sanh D. Tang, Roger W. Lindsay, and Krishna K.
Parat as inventors, which was a continuation application of U.S.
Patent Application Serial No. 15/095,208, filed April 11, 2016,
now US Patent No. 9,564,471, entitled “Stack Of Horizontally
Extending And Vertically Overlapping Features, Methods Of
Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells”, naming Sanh D. Tang, Roger W.
Lindsay, and Krishna K. Parat as inventors, which is a divisional
application of U.S. Patent Application Serial No. 14/602,558,
filed January 22, 2015, now U.S. Patent No. 9,318,430, which is
a divisional application of U.8. Patent Application Serial
No. 13/085,083, filed April 12, 2011, now U.S. Patent
No. 8,945,996, entitled “Methods Of Forming Circuitry
Components, And Methods Of Forming An Array Of Memory
Cells”, naming Sanh D. Tang, Roger W. Lindsay, and Krishna K.
Parat as inventors, the disclosures of which are incorporated by

reference.
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Amendments To The Claims:

Claims 1-38 (Cancelled).

39. (Currently Amended) A-sieck Integrated circuitry comprising a

stack of horizontally extending and vertically overlapping features
conductive transistor gate lines, the | Hising integrated circuitry

comprising:
a primary portion and an end portion, at least some of the fealures

gate lines extending farther in the horizontal direction in the end portion
moving deeper into the stack in the end portion;
operative structures extending vertically through the features gate

lines in the primary portion,_ the operative structures comprising

semiconductive material, the semiconductive material of the operative

structures comprising interconnectied channels of a plurality of vertically

oriented transistors that individually comprise individual of the gate lines;

and
dummy structures exiending vertically through the features gate lines
in the end portion.

40. (Currently Amended) The stack of claim 39 further comprising

contacts in the end portion that individual extend to the individual gate lines.

Claim 41 (Cancelled).

42.  (New): The integrated circuitry of claim 39 wherein the
vertically oriented transistors are charge storage transistors of individual

memory cells.

43. (New): The integrated circuitry of claim 42 wherein the
memory cells comprise a portion of NAND architecture.
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44. (New): The integrated circuitry of claim 39 wherein the

operative and dummy structures comprise the same material.

45.  (New): The integrated circuitry of claim 44 wherein the

operative and dummy structures comprise a plurality of the same materials.

46. (New): The integrated circuitry of claim 45 wherein the
same materials are arranged in the same lateral order relative one another

in the operative and dummy structures.

47. (New): The integrated circuitry of claim 44 wherein the

operative and dummy structures consist essentially of the same material.

48. (New): The integrated circuitry of claim 39 wherein the

dummy structures comprise semiconducior material.

49. (New): The integrated circuitry of claim 39 wherein the

dummy structures comprise the semiconductive material.

50. (New): A stack of horizontally extending and vertically
overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative sitructures extending vertically through the features in the
primary portion; and

dummy structures extending vertically through the features in the end
portion, the dummy structures individually comprising a cylinder of

semiconductive material.

MIi22-6502 — MO1.doc 4 of 8

YMTC EXHIBIT 1002
Page 85 of 186



51. (New): The stack of claim 50 comprising solid material filling
radially internal regions of individual of the cylinders of semiconductive

material.

52. (New): The stack of claim 50 wherein individual of the
cylinders of semiconductive material define a radially-outermost horizontal

periphery of individual of the dummy structures.

53. (New): The stack of claim 50 wherein the operative

structures individually comprise a cylinder of semiconductor material.

54. (New): The stack of claim 50 further comprising vertical
contacts in the end portion connecting with conductive material of individual

of the features.

55. (New): A stack of horizontally extending and vertically
overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string; and

dummy structures extending vertically through the features in the end
portion, some of the dummy structures horizontally overlapping the primary
portion and the end portion.

56. (New): The stack of claim 565 wherein the dummy structures

comprise a cylinder of semiconductive material
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57. (New): A stack of horizontally extending and vertically
overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string, at least some of the features comprising control gate lines;

dummy structures extending vertically through the control gate lines in
the end portion; and

vertical contacts in the end portion connecting with individual of the
control gate lines, the contacts and dummy structures having different

horizontal cross-sections relative one another.

58. (New): The stack of claim 57 wherein the different horizontal
cross-sections are of the same shape and of different sizes relative one

another.
59. (New): The stack of claim 57 wherein the different horizontal

cross-sections have different values of total horizontal area relative one

another.
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60. (New): A stack of horizontally extending and vertically
overlapping features, the stack comprising:

a primary portion and an end portion, at least some of the features
extending farther in the horizontal direction in the end portion moving
deeper into the stack in the end portion;

operative structures extending vertically through the features in the
primary portion, the operative structures comprising portions of memory
cells, the memory cells comprising a portion of NAND architecture, the
operative structures comprising interconnected channel regions of a NAND
string, the at least some of the features comprising conirol gate lines;

dummy structures extending vertically through the control gate lines in
the end portion, some of the dummy structures being longitudinally spaced
alone a horizontal line; and

vertical contacts in the end portion connecting with individual of the
control gate lines, at least one of the vertical contacts being longitudinally
between two immediately-longitudinally adjacent of the dummy structures in
the horizontal line.

61. (New): The stack of claim 60 wherein the horizontal line is

linearly straight.
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REMARKS

This application is a continuation of U.S. Patent Application Serial
No. 15/387,919.

Claims 39 and 40 are amended. Claims 1-38 and 41 are cancelled.
Claims 42-61 are added. Claims 39, 40, and 42-61 are in the application for
consideration.

Examination on the merits is requested.

Respectfully submitted,

Dated: February 18, 2018 By: /Mark S. Matkin/
Mark S. Matkin
Reg. No. 32,268
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | MI22-6502

Application Data Sheet 37 CFR 1.76

Application Number

Stack Of Horizontally Extending And Vertically Cverlapping Features, Methods Of Forming Circuitry

Title of Invention Components, And Methods Of Forming An Array Of Memory Celis

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

u Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant io
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

inventor Information:

inventor 1

Legal Name

Prefix| Given Name Middie Name Family Name Suffix
Sanh D. Tang

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

City | Boise I State/Province I iD | Country of Residencé i us

Mailing Address of Inventor:

Address 1 11587 W. Verde Drive

Address 2
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Postal Code 83709 i Countryi us

Invenior 2

Legal Name

Prefix] Given Name Middie Name Family Name Suffix
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Mailing Address of Inventor:
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Address 2
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Postal Code 83716 i Country i us
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Prefix| Given Name Middie Name Family Name Suffix
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Attorney Docket Number | MI22-6502

Application Data Sheet 37 CFR 1.76

Application Number

Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry

Title of Invention Components, And Methods Of Forming An Array Of Memory Cells

City | Palo Alto State/Province ' CA i Country of Residencd | US

Mailing Address of Inventor:

Address 1 4177 Hubbartt Drive

Address 2

City Palo Alto I State/Province I CA
Postal Code [ 94306 ! Country i us

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

Correspondence Information:

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

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

Customer Number 128753

Email Address docketing@wellsstichn.com

Application Information:

Titlo of the Invention | & e, And Vieods O Forting An Array Of emory Cells -
Attorney Docket Number| MI22-6502 | Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets {if any) 18 Suggested Figure for Publication {if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111{(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below {i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

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

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country N
filed application

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

Request Not to Publish. | hereby 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 multilateral international agreement, that requires
publication at eighteen months afier filing.
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Attorney Docket Number
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Application Number
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Components, And Methods Of Forming An Array Of Memory Cells

Representative Information:

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

Number will be used for the Representative Information during processing.

Please Select One:

Customer Number i O US Patent Praciitioner I (O Limited Recognition (37 CFR 11.9)

Customer Number

128753

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e} or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 15397919 2017-01-04
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15397919 Continuation of 15085208 2016-04-11 9564471 2017-02-07
Prior Application Status | Patented |
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | (vyyy.mMm-DD)
15095208 Division of 14602559 2015-01-22 9318430 2016-04-19
Prior Application Status | Patented |
Application - Prior Application Filing Date lssue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | (vyyy.MM-DD)
14602559 Division of 13085083 2011-04-12 8945996 2015-02-03

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

Foreign Priority Information:

EFS Web 2.2.13

YMTC EXHIBIT 1002

Page 92 of 186



PTO/AIAM4 (02-18)

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

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | MI22-6502

Application Data Sheet 37 CFR 1.76

Application Number

Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry
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This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)‘ the information will be used by the Office to
automatically attempt retrieval pursuant fo 37 CFR 1.85(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number (,‘.ol.;m‘cryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

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

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 186, 2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Number

Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry

Title of Invention Components, And Methods Of Forming An Array Of Memory Celis

Authorization or Opt-Out of Authorization to Permit Access:

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

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

NOTE: This section of the Application Data Sheet is QNL.Y reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/6Y must be used as appropriate.

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

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

B. Search Results from U.8. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority fo provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)}(2).

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access fo the
application in accordance with 37 CFR 1.14.
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PTO/AIAM4 (02-18)

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

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

. Attorney Docket Number | Mi22-6502
Application Data Sheet 37 CFR 1.76

Application Number

Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry

Title of Invention Components, And Methods Of Forming An Array Of Memory Cells

Applicant Information:

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

Applicant 1

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

@® Assignee (O Legal Representative under 35 U.S.C. 117 O Joint inventor

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

Micron Technelogy, Inc.

Mailing Address Information For Applicant:

Address 1 MS 1-525

Address 2 8000 South Federal Way

City Boise State/Province iD

Country I us Postal Code 83718
Phone Number 208-368-4505 Fax Number 208-368-5606
Email Address docketing@wellsstjohn.com

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIAM4 (02-18)

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

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

. Attorney Docket Number | Mi22-6502
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuiiry
Components, And Methods Of Forming An Array Of Memory Cells

Assignee 1

Compilete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant information” section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

if the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name

Micron Technology, Inc.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 MS 1-525

Address 2 8000 South Federal Way

City Boise State/Province iD

Country| Us Postal Code 83716
Phone Number 208-368-4505 Fax Number 208-368-5606
Email Address docketing@wellsstjohn.com

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

power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.
See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Mark S. Matkin/ Date (YYYY-MM-DD)}| 2018-02-20

First Name | Mark S. Last Name | Matkin Registration Number | 32,268

Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIAM4 (02-18)

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

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | MI22-6502

Application Data Sheet 37 CFR 1.76

Application Number

Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of Forming Circuitry

Title of Invention Components, And Methods Of Forming An Array Of Memory Cells

This collection of information is required by 37 CFR 1.76. The information is required o obtain or retain a benefit by the public which
is to file (and by the USPTO {o process} an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require fo
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.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

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

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

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

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

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(0)).

7. Arecord from this system of records may be disdosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. Arecord from this system of records may be discdlosed, 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 13.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application Serial NO. ..o Filed Herewith
FIliNg Date oo e Filed Herewith
Confirmation NoO. .« e Unknown
Y B O L e Sanh D. Tang
RSSO L Micron Technology, Inc.
Group Art Unit .o e Unknown
X I  OT L Unknown
Attorney's Dockel NO. .. MI22-6502

Title:....Stack Of Horizontally Extending And Vertically Overlapping Features,
Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

REQUEST TO REVISIT ART

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

From: Mark S. Matkin
{Tel. 509-624-4278; Fax 5098-838-3424)
Wells 8f. John P.S.
601 W. Main Avenue, Suite 800
Spokane, WA 99201-3828

The claims of the present application may be different and may be
possibly broader in scope than the claims pursued in one or more related
applications. To the exient any prior amendments and/or characterizations
of the scope of any previous claim and/or referenced art could be construed
as a disclaimer of any claimed subject matter of the present application,
Applicant hereby rescinds and retracts any and all such disclaimer(s) to
facilitate full prosecution on the merits of the claims of the present
application. Accordingly, the references previously considered in the related

application(s) may need to be revisited.

Rescission of Prior Disclaimers.doc 1of 2
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No fee is believed due by the filing of this document. Please charge
any additional fees to Deposit Account No. 23-0925.

Respectfully submitted,

Dated: February 20, 2018 By: /Mark §. Matkin/
Mark S. Matkin
Reg. No. 32,268

Rescission of Prior Disclaimers.doc 20f2
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application Serial NO. ..o Filed Herewith
FIliNg Date o e Filed Herewith
Confirmation NoO. .o e Unknown
LY A=1 4} (o SO OO Sanh D. Tang
RSSO L Micron Technology, Inc.
Group Art Unit oo e Unknown
B X BIMIE ET L Unknown
Attorney's Docket NO. . Mi22-6502

Title:....Stack Of Horizontally Extending And Vertically Overlapping Features,
Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

INFORMATION DISCLOSURE STATEMENT
PURSUANT TO 37 CFR §§ 1.56, 1.97 AND 1.98

In compliance with 37 CFR §§ 1.56, 1.97 and 1.98, your attention is
directed to the United States patents and other references listed on the
attached Form PTO/SB/08. No admission is made regarding whether all the
submitted references are prior art.

The listed references were cited by, or submitied to, the Office in the
parent, co-pending application of the above-identified application. The
above-identified application is a continuation application of co-pending
application Serial No. 15/3987,919, filed January 4, 2017. Such prior
disclosure is sufficient for the above-identified application as far as copies of
the references are concerned. 37 CFR § 1.98 and MPEP § 609.02. Citation
of these references is respectfully requested.

Respectfully submitted,

Dated: February 20, 2018 By: /Mark S. Matkin/
Mark S. Matkin
Reg. No. 32268

Mi22-6502 1 of 1
6502_IDS.DOC
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PTO/SB/08a (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.8. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

( Substitute for form 1449A/PTO Complete if Known )
Application Number Filed Herewith
INFORMATION DISCLOSURE Filing Date February 20, 2018
STATEMENT BY APPLICANT First Named inventor Sanh D. Tang
Art Unit Unknown
{Use as many sheets as necessary) Examiner Name Unknown
K& Sheet E 1 l of l 2 Attorney Docket Number | MI22-6502 j
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, columns, Lines, Where
initial * Ne. . 9, MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number - Kind Cade “ (if known) Figures Appear
1 | Us-2006/0148171 07-06-2008 Lee
2 | UsS-2009/0309152 12-17-2009 Knoefler et al,
3 | US-2011/0199804 08-18-2011 Son
4 | US-2012/0003831 01-05-2012 Kang et al.
5 | US-2012/0052674 03-01-2012 Lee etal.
8 { US-2014/0106569 04-17-2014 Oh et ai.
7 | US-2014/0162420 06-12-2014 Oh et ai.
8 | US-2014/0179068 06-286-2014 Samachisa
8 | US-5414,285 05-09-1885 Nishihara
10 | US-6,023,009 02-08-2000 Komuro
11 | US-6,472,735 10-28-2002 Isaak
12 | US-7,446,038 11-04-2008 Jeng
13 | US-9,034,71C 05-18-2015 Sills

FOREICN PATENT DOCUMENTS

Examiner | Cite Foreign Patent Document o ) Pages, columns, Lines, Where)
Initial * No. 1 trf . Pubtlication Date Name of Patentﬁe ar Relevant Passages or Relevant]
Coun Numbe!‘sKind Code (if known) MM-DDR-YYYY Applicant of Cited )
Code Document Figures Appear T
R
Fl
]
Pl
Examiner Date
Signature Considered

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through citation it not in conformance and not
Considered. Include copy of this form with next communication to applicant. 1. Applicant’s unigue citation design number (optional). 2 See Kinds Codes of
USPTQ patent Documents. at www.uspto.gov or MPEP 801.04. 3. Enter Office that issued the document, by the two-letter code (WIPQ Standard 8T.3). 4. Far
Japanese patent docurnents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. 6. Applicant is to place a check mark here if English languags
Transtation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO 1o process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
inciuding gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of ime 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, P.C. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TG: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,

If you need assisstance in completing the form, call 1-800-PTO-9139 (1-800-786.9188} and select eption 2.
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PTO/SB/08b (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.8. Patent and Trademark Office: U.S. DBEPARTMENT CF COMMERCE

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

Substitute for form 1448B/PTO Compiete if Known \
Application Number Filed Herewith
INFORMATION DISCLOSURE E—— EE—
ebrua ,
STATEMENT BY APPLICANT Y
First Named Inventor Sanh D. Tang
(Use as many sheels as necessary) Art Unit Unknown
Examiner Name Unknown
Sheet 2 of 2 Attorney Docket Number| MI22-6502

\.

NON PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the T2
inifial * No.1 item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),
publisher, city and/or country where pubiished.

Katsumata et al., "Pipe-shaped BIiCS Flash Memory with 16 Stacked Layers and Multi-Level-Cell
14 | Coperation for Uitra High Density Storage Devices”, Toshiba Corporation, 2008 Symposium on VLSI
Technology Digest of Technical Papers, pp. 136-137.

Komori et al., "Disturbless Flash Memory due to High Boost Efficiency on BiCS Structure and Optimal
15 | Memory Film Stack for Ultra High Density Storage Device”, Center for Semiconductor Research &
Development, Toshiba Coporation, {EEE, 2008, pp. 851-8%4.  }—

Niklaus et al., "Wafer-Level 3D Integration Technology Platforms for ICs and MEMS", Research Paper,
16 | Center for Integrated Institute, Rennsselaer Polytechnic Institute (RP1); 1/2005; 8pp. |

Examiner Date
Signature Considered

* EXAMINER: Initial if reference considered, whether or not citalion is in conformance with MPEP 608. Draw line through citaion if notin conformance and not
considered. include copy of this form with next communication to applicant.

1. Applicants unigue citation designation number. (optional) 2. Applicant is to place a check mark here if English language Transiation is attached.

This collection of information is required by 37 CFR 1.87 and 1.88. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTC
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This coliection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form 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 Cheif information Cfficer, U.S. Patent and Trademark Office,

P.C. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TC THIS ADDRESS.

SEND TO: Commissioner for Patents, P.O. Bex 14580, Alexandria, VA 22313-1450.

If you need assisstance in completing the form, call 1-800-PT(0-8199 and select option 2.
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Fiest Named Inventor "
Serial Mo, WE‘ ;ieé Hevewith
Filine Daie Filed Ha m\wtt‘;w
Groty At Unit Unknown
“‘ﬁixamin&r Natge Undosoroen
- Confismation Na Unassdgaed
Attomey Dacket No. | MI22-5729
Titles Stack OFf Horizonially Extending And Vertieally Ovirlapping Features, Methasds oF
Forming Clronitry Components, And Methods OF Forming An Array Of Mere
Cells

Micren Ref. No. 2010-0763.01/U8

f\x a 2\. inw Qﬁﬁ'ﬁﬁé invmmx E h{*i’ iw ﬁm‘z«zr@ t}mi t}&x dechmﬁmi Ex dix ‘Li‘eé i‘e ihe ;z{*pﬁa u‘io{a
Banh I3 Tang
Roger W, Lindsay
Korishos K. Basgt

The shove-dentitied spplication was made or authorized to beomade by me,

<

{ believe T am the original inventor or an ovigingl jeint invetor of & claimed byvention in the
apphivation,

¥ bereby acknowledge that any witlful false statement made in this declavation is punishable
ynder 18 ULR.CL 1001 by fine or Truprisonment of et more than fve (5) vears, or buth,

Direct all coresspondence to the address sssoetated with Costomer No, 128733,

i Sratare)

Full Name o toeentor, Krishna KL Pamt
Matling Addross: 4177 Hobbart Brive
Besidewoey Palo Alte CA 4308

SAEIZ-ITY — Paval AT Declanwtinidos
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First Named Inventor Sanh ). Tang
Serial No, Filed Herewith .
- PDECLARATION FOR UTILITY
Filing Date Filed Herewith PATENT APPLICATION
y — (37 CFR § 1.63)
Group Art Unit Unlnown USING AN APPLICATION DATA
Examiner Name Unknown SHEET

- o T ' (37 CFR § 1.76)
Confirmation No. Unassigned
Attomey Docket No., MI22-5729

Title:  Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of
Forming Circuitry Components, And Methods Of Forming An Array Of Memory
Cells

Micron Refl No. 2010-0763,.01/U8
As a below named inventor, I hereby declare that this declaration is directed to the application
identified by Attorney Docket No. MI22-5729 filed in the name of the following inventors:
Sanh D. Tang
Roger W Lindsay
Krishna K. Parat

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

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

[ hereby aciknow‘iecigg: that any willful false statement made in this declaration is punishable
under 18 U.S.C. 1001 by fine or imprisonment of not more than five (3) years, or both,

Direet all correspondence to the address associated with Customer No, 128753,

i

Sigﬂatur@:\“ - ‘\{‘__.q(::“wmw \) \\ ! Dy o Date: 3 f‘ S
x grcoe: T i “

; - S S
X

RS
e
X

r\ %
Full Name of inventor:  Sanh D, Tang ~
Mailing Address: 11587 W, Verde Drive
Residence:  Boise, Idaho 83709

MI22-3729 ~ Tang AlA Deslaration.doc
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First Named Inventor Sanh D, Tang |
Serial No. Filed Herewith , -
: DECLARATION FOR UTILITY
Filing Date Filed Herewith PATENT APPLICATION
o o {37 CFR § 1.63)
Graup Art Unit Unknown USING AN APPLICATION DATA
Examiner Name Unknown SHEET
- — R {37 CFR § 1.76)
Confirmation No. Unassigned
Attorney Docket No. MI22-5729
Title:  Stack Of Horizontally Extending And Vertically Overlapping Features, Methods Of
Formung Cirguitry Compongnts, And Methods Of Forming An Arcay OFf Memory
Cells

Micron Ref. No, 2010-0763.01/US
As a below named inventor, I hereby declare that this declaration is directed to the application
identified by Attorney Docket No. MI22-5729 filed in the name of the following inventors:

Sanh . Tang
Roger W Lindsay
Krishna K. Parat

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

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

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

Direct all correspondence to the address associated with Customer No. 128753,

s

. § s
Signature: Date: =i /%

Full Name of inventor:  Roger W Lindsay
Mailing Address: 4376 Falconerest Way
Residence:  Boise, Idaho 83716

MIRZ-3726 Lindsay ALA Duaclasstivredoc
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Stack Of Horizontally Extending And Vertically Overlapping Features,
Methods Of Forming Circuitry Components, And Methods Of Forming An

Array Of Memory Cells

First Named Inventor/Applicant Name:

Sanh D. Tang

Filer: Mark S. Matkin/Bridget Wiseman
Attorney Docket Number: MI22-6502
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suﬂ;l’;(tsa)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 2 100 200
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 2 460 920

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Su{:};l’g(tsa)l in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2840
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Electronic Acknowledgement Receipt

EFS ID: 31833292

Application Number: 15900188

International Application Number:

Confirmation Number: 1775

Stack Of Horizontally Extending And Vertically Overlapping Features,
Title of Invention: Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

First Named Inventor/Applicant Name: Sanh D. Tang
Customer Number: 128753
Filer: Mark S. Matkin/Bridget Wiseman
Filer Authorized By: Mark S. Matkin
Attorney Docket Number: MI22-6502
Receipt Date: 20-FEB-2018
Filing Date:
Time Stamp: 16:19:26
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $2840

RAM confirmation Number 022118INTEFSW16202400
Deposit Account 230925

Authorized User Mark Matkin

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document e . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y V " '. . 9
Number Message Digest | Part/.zip| (ifappl.)
131103
1 ParentSpecification.pdf yes 30
86ffccde8bf97cc089f0c91a5986a4933db98|
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 20
Claims 21 29
Abstract 30 30
Warnings:
Information:
710746
) Drawings-only bIaFk and white line ParentDrawings.pdf no 18
drawings
1a3e3b6813c8fcf695a3effoel1a08c21b36¢
1
Warnings:
Information:
710746
3 Drawings-only bIaFk and white line FormalDrawings.pdf no 18
drawings - )
33ef
Warnings:
Information:
806639
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STACK OF HORIZONTALLY EXTENDING AND VERTICALLY OVERLAPPING
FEATURES, METHODS OF FORMING CIRCUITRY COMPONENTS, AND
METHODS OF FORMING AN ARRAY OF MEMORY CELLS

TECHNICAL FIELD

[0001] Embodiments disclosed herein pertain to stacks of horizontally
extending and vertically overlapping features, and to methods of forming circuitry

components and to methods of forming an array of memory cells.

BACKGROUND

[0002] Integrated circuits are often formed on a semiconductor substrate such
as a silicon wafer or other semiconductive material. In general, layers of various
materials which are semiconductive, conductive, or electrically insulative are
utilized to form the integrated circuits. By way of examples, the various materials
may be doped, ion implanted, deposited, etched, grown, etc. using various
processes. A continuing goal in semiconductive processing is to strive to reduce
the size of individual circuitry components, thereby enabling smaller and denser

integrated circuitry.

[0003] Memory is one type of integrated circuitry, and is used in computer
systems for storing data. Such is usually fabricated in one or more arrays of
individual memory cells. The memory cells might be volatile, semi-volatile, or
nonvolatile. Nonvolatile memory cells can store data for extended periods of time,
in many instances including when the computer is turned off. Volatile memory
dissipates and therefore requires being refreshed/rewritten, in many instances
multiple times per second. Regardless, the smallest unit in each array is termed as
a memory cell and is configured to store data as one of at least two different
selectable states. In a binary system, the states are considered as either a “0” or a
“1”. In other systems, at least some individual memory cells may be configured to

store data as one of more than two selectable states.
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[0004] Integrated circuitry fabrication continues to strive to produce smaller
and denser integrated circuits. Accordingly, the fewer components an individual
circuit device has, the smaller the construction of the finished device can be. A
simple memory cell will be comprised of two conductive electrodes having a
programmable material there-between. The programmable material is selected or
designed to be configured in a selected one of at least two different physical
memory states to enable storing of information by an individual memory cell. The
reading of the cell comprises determination of which of the states the
programmable material is in, and the writing of information to the cell comprises
placing the programmable material in a target memory state. Some programmable
materials retain a memory state in the absence of refresh, and thus may be

incorporated into nonvolatile memory cells.

[0005] Some programmable materials may contain mobile charge carriers
larger than electrons and holes, for example ions in some example applications.
Regardless, the programmable materials may be converted from one memory state
to another by moving the mobile charge carriers to alter a distribution of charge
density within the programmable materials. Some example memory devices that
utilize ions as mobile charge carriers are resistive RAM (RRAM) cells, which can
include classes of memory cells containing multivalent oxides, and which can
include memristors in some specific applications. Other example memory devices
that utilize ions as charge carriers are programmable metallization cells (PMCs);
which may be alternatively referred to as a conductive bridging RAM (CBRAM),

nanobridge memory, or electrolyte memory.

[0006] The RRAM cells may contain programmable material sandwiched
between a pair of electrodes. The programming of the RRAM cells may comprise
transitioning the programmable material between first a memory state in which
charge density is relatively uniformly dispersed throughout the material and a
second memory state in which the charge density is concentrated in a specific

region of the material (for instance, a region closer to one electrode than the other).
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[0007] A PMC may similarly have programmable material sandwiched
between a pair of current conductive electrodes. The PMC programmable material
comprises ion conductive material, for example a suitable chalcogenide or any of
various suitable oxides. A suitable voltage applied across the electrodes generates
current conductive super-ionic clusters or filaments. Such result from ion transport
through the ion conductive material which grows the clusters/filaments from one of
the electrodes (the cathode), through the ion conductive material, and toward the
other electrode (the anode). The clusters or filaments create current conductive
paths between the electrodes. An opposite voltage applied across the electrodes
essentially reverses the process and thus removes the current conductive paths. A
PMC thus comprises a high resistance state (corresponding to the state lacking a
current conductive filament or clusters between the electrodes) and a low resistance
state (corresponding to the state having a current conductive filament or clusters
between the electrodes), with such states being reversibly interchangeable with one

another.

[0008] Another type of nonvolatile memory is known as flash memory, a type
of EEPROM (electrically-erasable programmable read-only memory) that may be
erased and reprogrammed in groups. A typical flash memory array includes a large
number of nonvolatile memory cells usually grouped into blocks. Each of the cells
within a block may be electrically programmed by charging its programmable gate
material. The charge may be removed from the programmable gate material by a
block erase operation. NAND is a basic architecture of flash memory. A NAND
architecture comprises at least one select gate coupled in series to a serial
combination of memory cells (with the serial combination being commonly referred

to as a NAND string).
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1 is a diagrammatic oblique view of a semiconductor substrate

fragment in process in accordance with an embodiment of the invention.

[0010] Fig. 2 is a view of the Fig. 1 substrate at a processing step subsequent
to that shown by Fig. 1.

[0011] Fig. 3 is a view of the Fig. 2 substrate at a processing step subsequent
to that shown by Fig. 2.

[0012] Fig. 4 is a view of the Fig. 3 substrate at a processing step subsequent
to that shown by Fig. 3.

[0013] Fig. 5 is a view of the Fig. 4 substrate at a processing step subsequent

to that shown by Fig. 4.
[0014] Fig. 6 is an end view of Fig. 5 relative to line 6-6 in Fig. 5.

[0015] Fig. 7 is a view of the Fig. 5 substrate wherein certain material in

Fig. 5 is not shown in Fig. 7 solely for clarity.
[0016] Fig. 8 is an end view of Fig. 7 relative to line 8-8 in Fig. 7.

[0017] Fig. 9 is a view of the Fig. 7 substrate at a processing step subsequent
to that shown by Fig. 7.

[0018] Figs. 10 is a view of the Fig. 9 substrate wherein certain material in

Fig. 9 is not shown in Fig. 10 solely for clarity.

[0019] Fig. 11 is a view of the Fig. 9 substrate at a processing step
subsequent to that shown by Fig. 9.

[0020] Fig. 11A is an enlarged view of a portion of Fig. 11.

[0021] Fig. 12 is view of the Fig. 11 substrate wherein certain material in

Fig. 11 is not shown in Fig. 12 solely for clarity.
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[0022] Fig. 13 is a view of the Fig. 12 substrate at a processing step
subsequent to that shown by Fig. 12.

[0023] Fig. 14 is a diagrammatic perspective view of a semiconductor

substrate fragment in process in accordance with an embodiment of the invention.

[0024] Fig. 15 is a view of the Fig. 14 substrate at a processing step
subsequent to that shown by Fig. 14.

[0025] Fig. 16 is a view of the Fig. 15 substrate at a processing step
subsequent to that shown by Fig. 15.

[0026] Fig. 17 is a view of the Fig. 16 substrate at a processing step
subsequent to that shown by Fig. 16.

4725P03.doc 5

YMTC EXHIBIT 1002
Page 119 of 186



Docket No. MI22-4725

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[0027] Example embodiments in accordance with the invention of methods of
forming circuitry components are initially described with reference to Figs. 1-10.
In some embodiments, an array of memory cells may be fabricated, for example as
described with reference to Figs. 1-13 and with reference to Figs. 14-17. In one
embodiment, such may comprise cross-point memory cells (e.g., as shown in
Fig. 17), and in one embodiment may comprise NAND circuitry (e.g., as shown in

Figs. 11, 11A, 12, and 13).

[0028] Referring to Fig. 1, a substrate fragment 10 comprises a suitable base
substrate 13 over which various materials have been provided. Base substrate 13
may be homogenous or non-homogenous, for example comprising multiple
different composition materials and/or layers. As examples, such may comprise
bulk monocrystalline silicon and/or a semiconductor-on-insulator substrate. As an
additional example, such may comprise dielectric material having contacts (e.g.,
conductive vias) formed therein which extend vertically or otherwise into
communicative contact (e.g., current conductive electrical connection) with device
components, regions, or material that is elevationally inward of the dielectric
material. In this document, vertical is a direction generally orthogonal to a primary
surface relative to which the substrate is processed during fabrication and which
may be considered to define a generally horizontal direction. Further, “vertical”
and “horizontal” as used herein are generally perpendicular directions relative one
another independent of orientation of the substrate in three-dimensional space.
Further in this document, “elevational” and “elevationally” are with reference to

the vertical direction from a base substrate upon which the circuitry is fabricated.

[0029] The base substrate may or may not be a semiconductor substrate. In
the context of this document, the term "semiconductor substrate"” or
"semiconductive substrate" is defined to mean any construction comprising
semiconductive material, including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone or in assemblies comprising

other materials thereon), and semiconductive material layers (either alone or in
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assemblies comprising other materials). The term "substrate" refers to any
supporting structure, including, but not limited to, the semiconductive substrates

described above.

[0030] In one embodiment, substrate 10 comprises a stack of alternating
sacrificial material 12 and dielectric material 14 formed over base substrate 13.
Each material 12 and 14 may be homogenous or non-homogenous. In one
embodiment, the respective sacrificial materials 12 are of the same composition
relative one another. In one embodiment, the respective dielectric materials 14 are
of the same composition relative one another. Regardless, sacrificial material 12
may be selectively etchable, in one embodiment highly selectively etchable,
relative to dielectric material 14. In the context of this document, a “selective”
etch requires removal of the stated one material relative to another at a rate of at
least 1.5:1, and a highly selective etch at a rate of at least about 10:1. Sacrificial
material 12 may be any one or more of conductive (e.g., current conductive),
dielectric, or semiconductive. By way of an example only, dielectric material 14
may comprise silicon dioxide (whether doped or un-doped), and an example
sacrificial material is a conductive or insulative nitride, for example titanium
nitride or silicon nitride, respectively. A dielectric material 16 and a hardmask 18
have been provided outwardly of alternating materials 12, 14. Each material 16
and 18 may be homogenous or non-homogenous. Dielectric material 16 may be of
the same composition as dielectric material 14, and hardmask material 18 may be
of the same composition as sacrificial material 12. Fig. 1 depicts vertical tiers of
three sacrificial materials 12 with two alternating dielectric materials 14.
Additional alternating pairs of sacrificial and dielectric materials may be provided
elevationally inward of innermost sacrificial material 12 or elevationally outward

of outermost sacrificial material 12.

[0031] Stack of alternating materials 12, 14 may be considered as comprising
a primary portion 18 and an end portion 20. The end portion in the depicted
embodiment has been patterned to form a stair step-like construction. Such may be

formed to provide horizontal area for later forming contacts to components,
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regions, or material in end portion 20 as will be apparent in the continuing
discussion. In one embodiment and as shown, end portion 20 comprises individual

stairs 21 which at least include sacrificial material 12.

[0032] In one embodiment, materials 12 and 14 may be features (e.g., plates),
such as plates or features that are plate-like, whether continuously and/or
discontinuously formed. In one embodiment, a method of forming circuitry
components comprises forming a stack of horizontally extending and vertically
overlapping plates at least some of which increase in horizontal extent in the
vertical inward direction in the end portion of the stack (i.e., at least some of which
extend farther in the horizontal direction in the end portion moving deeper into the
stack in the end portion). Either of collective materials 12 or 14 may be considered
in such example embodiment as comprising such plates, or materials 12 and 14 in
combination in the depicted embodiment may be considered as such plates. In one
embodiment, the horizontally extending and vertically overlapping plates are
dielectric, for example plates 14 regardless of the composition of sacrificial
material 12. In one embodiment, all of the plates increase in horizontal extent in
the vertical inward direction in the end portion of the stack. For example in the
embodiment of Fig. 1, either of collective plates 12 or collective plates 14 may be
considered as plates all of which increase in horizontal extent progressing
vertically inward in the end portion of the stack. Alternately, a composite of each
immediately adjacent plate pairs 12, 14 may be considered as respective plates
which increase in horizontal extent in the vertical inward direction in end

portion 20 of the stack.

[0033] In one embodiment, primary portion 18 and end portion 20 comprise a
portion of an array area 22 within which a plurality of memory cells will be
fabricated. Logic circuitry (not shown) may be fabricated outside of the array area.
Control and/or other peripheral circuitry (not shown) for operating the memory
array may or may not fully or partially be within the array area, with an example
array area as a minimum encompassing all of the memory cells of the given

array/sub-array. Further, multiple sub-arrays might also be fabricated and operated
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independently, in tandem, or otherwise relative one another. As used in this

document, a “sub-array” may also be considered as an array.

[0034] Referring to Fig. 2, dielectric material has been formed over
substrate 10 and planarized at least to the outermost surface of hardmask 18. The
dielectric material may be homogenous or non-homogenous and, in one
embodiment, may be of the same composition as that of material 14 and is so

shown and designated in the figures.

[0035] Referring to Fig. 3, first openings 25 have been formed into primary
portion 18 of the stack and second openings 27 have been formed into end
portion 20 of the stack. Any openings which overlap the primary and end portions
may be such first or second openings (i.e., as primary portion openings or end
portion openings), with example such openings being shown in Fig. 3 and
designated as second openings 27. Openings 25, 27 may be formed through each
plate 12, 14. An example technique for forming openings 25, 27 is by
photolithographic patterning followed by subtractive anisotropic etching. First
openings 25 need not be of the same shape and/or density relative one another.
Second openings 27 need not be of the same shape and/or density relative one
another, or relative to any one or more of first openings 25. As examples,
openings 25 and 27 may be formed to have the same horizontal and vertical cross
sections (not shown). Alternately, openings 25 and 27 may be formed to have at
least one of different horizontal cross sections (as shown) or different vertical cross
sections (as shown). Further and regardless, openings 25 and 27 may be formed at
the same time or at different times, and/or may use the same masking step or
different masking steps where, for example, photolithographic or other masking is
used. In one embodiment and as shown, at least some of openings 27 in end
portion 20 are formed to horizontally overlap ends of individual plates 12

and/or 14.

[0036] At least one of conductive material, semiconductive material, and
programmable material is/are deposited into the openings. In one embodiment

where conductive material is deposited into the openings, such may comprise
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current conductive material. In the context of this document, current conductive
material can include a composition where electric current flow may inherently
occur therein predominantly by movement of subatomic positive and/or negative
charges when such are generated as opposed to predominantly by movement of
ions. Example current conductive materials are eclemental metals, alloys of
elemental metals, current conductive metal compounds, and conductively doped

semiconductive material, including any combinations thereof.

[0037] In one embodiment, the depositing of the conductive material,
semiconductive material and/or programmable material occurs simultaneously into
all of the openings in the primary portion. In one embodiment, the depositing of
such material occurs simultaneously into all of the openings in the end portion. In
one embodiment, the depositing of such material occurs simultaneously into all of
the openings in both of the primary and end portions. Operative structures (e.g.,
circuit components, such as local vertical extensions) are formed therewith within
the openings in the primary portion, and dummy structures (e.g. dummy vertical
extensions) are formed therewith within the openings in the end portion. In the
context of this document, a “dummy” structure is a structure which is used to
mimic a physical property of another structure (e.g., load carrying ability of an
operative structure) and which may comprise a circuit inoperable electrical dead
end (e.g., is not part of a current flow path of a circuit even if conductive).
Openings in which dummy structures are formed may be considered as “dummy

openings”.

[0038] For example referring to Fig. 4, a material 30 has been deposited
within openings 25, 27, and then planarized back through hardmask material 18
(not shown). An example thickness for material 30 is from about 100 to about
150 Angstroms. Material 30 may be homogenous or non-homogenous, and may
comprise one or more of conductive material (e.g., current conductive material),
semiconductive material, and programmable material. In one embodiment,
material 30 comprises semiconductive material. Further in such embodiment, the

semiconductive material may comprise interconnected channels of a plurality of

4725P03.doc 10

YMTC EXHIBIT 1002
Page 124 of 186



Docket No. MI22-4725

vertically oriented transistors, and in one embodiment comprises interconnected
channels of vertically oriented charge storage transistors as will be apparent from
the continuing discussion. Regardless, in one embodiment, material 30 may form
operative structures 31 (e.g., operative circuit components 31) within primary
portion openings 25 and form dummy structures 32 (e.g., dummy circuit
components) within end portion openings 27. In one embodiment and as shown,
such operative structures 31 and dummy structures 32 are in the form of hollow
cylinders. Alternately by way of example, such may be in the form of laterally
solid pillars (not shown in Fig. 4). Regardless, the above processing describes but
examples of forming operative structures 31 vertically through plates 12 and/or 14
in primary portion 18 and forming dummy structures 32 vertically through
plates 12 and/or 14 in end portion 20. In one embodiment, the operative and
dummy structures may comprise the same material (as shown). In one
embodiment, the operative and dummy structures may comprise a plurality of the
same materials (not shown in Fig. 4), and in one such embodiment be arranged in
the same lateral order relative one another in the operative and dummy structures.
In one embodiment, the operative and dummy structures may consist essentially of

the same material.

[0039] Referring to Figs. 5-8, horizontally elongated openings 34 (e.g.,
trenches) have been formed through plates 12 and/or 14, and laterally between
material 30, to form horizontally elongated and vertically overlapping lines 36
from material of the plates. Lines 36 individually extend from primary portion 18
into end portion 20 and individually laterally about sides of vertically extending
portions of both operative structures 31 and dummy structures 32. Figs. 7 and 8
are views of Figs. 5 and 6, respectively, wherein dielectric material 14 added in
Fig. 2 is removed solely for clarity in such drawings. Where either of operative
structures 31 or dummy structures 32 are upwardly open (e.g., as shown), such may
be partially or wholly filled (not shown) with dielectric and/or other material prior

to the forming of horizontally elongated openings 34.
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[0040] Referring to Figs. 9 and 10, at least some of sacrificial material 12
that is elevationally between lines 36 within primary portion 18 and end portion 20
has been removed from being laterally between horizontally elongated openings 34.
Such thereby, in one embodiment, forms void spaces 29 elevationally between
vertically spaced horizontal dielectric lines 36. An example technique includes
etching, for example isotropic dry and/or wet etching. Etching may be conducted
selectively (ideally, highly selectively) relative to lines 36, operative structures 31,
and dummy structures 32. Fig. 10 is a view of the Fig. 9 substrate wherein

dielectric material 14 added in Fig. 2 is removed solely for clarity in such drawing.

[0041] The above processing discloses but example embodiments of forming
circuitry components in accordance with some aspects of the invention. In one
embodiment, a method of forming circuitry components comprises forming a stack
of horizontally extending and vertically overlapping features. By way of example
only, such features may comprise plates, with the example depicted structure of
plates 14 comprising but one example of such plates. Regardless, in such
embodiment, the stack comprises a primary portion and an end portion wherein at
least some of the features increase in horizontal extent in the vertical inward
direction in the end portion of the stack (i.e., at least some of which extend farther
in the horizontal direction in the end portion moving deeper into the stack in the
end portion). Operative structures 31 (e.g., circuit components) are formed
vertically through the features in the primary portion and dummy structures 32
(e.g., dummy circuit components) are formed vertically through the features in the
end portion. The processing depicted through Fig. 4, or through Figs. 5-8, are
examples. The operative and dummy structures may comprise the same material,
and in one embodiment may consist essentially of the same material. The dummy
structures may support material of the features from vertical movement in the end
portion while at least some of sacrificial material that is elevationally between the
material of the features in the primary and end portions is removed. The
processing depicted in going from that of Figs. 5-8 to that of Figs. 9 and 10 is but
one such example processing. With respect to a prior art problem, dummy

structures heretofore have not been provided in a stair-like end portion of an array.
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Accordingly, the floors/ceilings that are vertically between the respective void
spaces 29 in Figs. 9 and 10 may be sagged, bent, or broken during processing due
to lack of support. In accordance with one embodiment of the invention, dummy
structures in the end portion support the features (e.g., the respective ceilings and
floors, or plates) from vertical movement, for example by laterally engaging side
portions of such floors/ceilings that were created where such dummy structures

extend there-through. Regardless, other attributes as described may be employed.

[0042] Additional processing may occur in fabricating integrated circuitry,
for example in fabricating an array of memory cells as next described with
reference to Figs. 11-13. Referring to Figs. 11 and 11A, material 40 has been
isotropically deposited within horizontally elongated openings 34, former void
spaces 29 (not shown in Figs. 11, 11A), and any remaining volume of
openings 25, 27. Material 40 has subsequently been removed from horizontally
elongated openings 34 to form vertically spaced horizontal conductive lines 42
within the void spaces elevationally between horizontal lines 36 of dielectric
material 14. In one embodiment, conductive lines 42 collectively cross a row of
the operative and dummy structures at different respective elevations. In one
embodiment, individual structures 31, 32 cross different conductive lines at
different respective elevations. In the depicted example, conductive lines 42
extend longitudinally straight linear. Alternately by way of example, some or all of
lines 42 may not be straight linear, for example being longitudinally curvilinear
(not shown). Material 40 may also be removed from the remaining internal volume
of openings 25, 27 as shown. Fig. 12 depicts the circuitry of Fig. 11 wherein the
dielectric material that is shown as being deposited in Fig. 2 is removed solely for

clarity.

[0043] Figs. 11, 11A, and 12 depict but one example embodiment comprising
NAND circuitry wherein operative structures 31 comprise interconnected channel
regions of a NAND string. In such example embodiment, material 40 comprises a
composite of a suitable tunnel dielectric 49 (Fig. 11A), floating gate/charge

trapping material 48, dielectric 50, and conductive control gate material 52.
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Thereby, conductive material 52 provides but an example conductive portion of
conductive lines 42 that is within the void spaces between the horizontal lines of
dielectric material, and which collectively cross a row of the operative and dummy
structures at different respective elevations. Individual ones of the memory cells of
the example circuitry of Figs. 11 and 11A comprise an intersection of an individual
horizontal conductive line and an individual operative structure (e.g., in the form
of a string of channels of NAND), and some of which are indicated with reference

numeral 55.

[0044] In one embodiment, a respective contact may be formed to a stair
extension of individual ones of horizontal conductive lines 42 in end portion 20 for
making communicative connection to circuitry. One such example is
diagrammatically shown in Fig. 13. The dielectric material 14 of Fig. 2 is again
showed removed solely for clarity in depicting certain components. Specifically,
Fig. 13 shows example individual contacts 60 (e.g, current conductive contacts)
which may be formed through the dielectric material 14 (not shown) of Fig. 2 for
making communicative connection to circuitry, such as that elevationally outward

of that depicted by Fig. 13 with respect to each conductive line 42.

[0045] Circuitry components other than or in addition to components of

memory cells may be fabricated in accordance with embodiments of the invention.

[0046] An example embodiment of a method of forming an array of cross-
point memory cells is next described with reference to Figs. 14-17. Like numerals
from the above-described embodiments have been used where appropriate, with
some construction differences being indicated with the suffix “a” or with different
numerals. Fig. 14 depicts an alternate embodiment substrate fragment 10a to that
depicted by Fig. 4. In Fig. 14, openings 25, 27 have been lined with a first
material 62. In one embodiment, such material is dielectric (i.e., a 15 to
30 Angstroms thick layer of undoped silicon dioxide). Thereafter, a programmable
material 30 was deposited to line over first material 62 within openings 25, 27.
Then, remaining volume of openings 25, 27 has been filled with conductive

material 64, and materials 62, 30, and 64 planarized back to materials 14 and 16.
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Horizontally elongated openings (not shown in Fig. 14) may then be formed

analogous to the processing depicted by Figs. 5-8.

[0047] Programmable material 30 may be solid, gel, amorphous, crystalline,
or any other suitable phase. Any existing or yet-to-be developed programmable

material may be used, with only some examples being provided below.

[0048] One example programmable material is ion conductive material.
Example suitable such materials comprise chalcogenide-type (for instance,
materials comprising one or more of germanium, selenium, antimony, tellurium,
sulfur, copper, etc.; with example chalcogenide-type materials being Ge,Sb;Tes,
GeS,, GeSe,, CuS,, and CuTe) and/or oxides such as zirconium oxide, hafnium
oxide, tungsten oxide, copper oxide, niobium oxide, iron oxide, silicon oxide
(specifically, silicon dioxide), gadolinium oxide, etc. capable of inherently (or with
additive) supporting electrolyte behavior. Such may have silver, copper, cobalt,
and/or nickel ions, and/or other suitable ions, diffused therein for ionic conduction,
analogously to structures disclosed in U.S. Patent No. 7,405,967 and U.S. Patent
Publication Number 2010/0193758.

[0049] Additional example programmable materials include multi-resistive
state metal oxide-comprising material. Such may comprise, for example, at least
two different layers or regions generally regarded as or understood to be active or
passive regions, although not necessarily. Alternately, such may only comprise
active material. Example active cell region compositions which comprise metal
oxide and can be configured in multi-resistive states include one or a combination
of SryRu,0,, Ru,Oy, and In,Sn,O,. Other examples include MgO, Ta,Os, SrTiO3,
SrZrO;z, BaTiO3z, Bag.x)SriTiOs, ZrOy (perhaps doped with La), and CaMnOj;
(doped with one or more of Pr, La, Sr, or Sm). Example passive cell region
compositions include one or a combination of Al,O3, TiO», and HfO,. Regardless,
a programmable material composite might comprise additional metal oxide or other
materials not comprising metal oxide. Example materials and constructions for a
multi-resistive state region comprising one or more layers including a

programmable metal oxide-comprising material are described and disclosed in U.S.
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Patent Nos. 6,753,561; 7,149,108; 7,067,862; and 7,187,201, as well as in U.S.
Patent Application Publication Nos. 2006/0171200 and 2007/0173019. Further as
is conventional, multi-resistive state metal oxide-comprising materials encompass
filament-type metal oxides, ferroelectric metal oxides and others, and whether
existing or yet-to-be developed, as long as resistance of the metal oxide-comprising

material can be selectively changed.

[0050] The programmable material may comprise memristive material. As an
example, such material may be statically programmable semiconductive material
which comprises mobile dopants that are received within a dielectric such that the
material is statically programmable between at least two different resistance states.
At least one of the states includes localization or gathering of the mobile dopants
such that a dielectric region is formed and thereby provides a higher resistance
state. Further, more than two programmable resistance states may be used. In the
context of this document, a “mobile dopant” is a component (other than a free
electron) of the semiconductive material that is movable to different locations
within said dielectric during normal device operation of repeatedly programming
the device between at least two different static states by application of voltage
differential to the pair of electrodes. Examples include atom vacancies in an
otherwise stoichiometric material, and atom interstitials. Specific example mobile
dopants include oxygen atom vacancies in amorphous or crystalline oxides or other
oxygen-containing material, nitrogen atom vacancies in amorphous or crystalline
nitrides or other nitrogen-containing material, fluorine atom vacancies in
amorphous or crystalline fluorides or other fluorine-containing material, and
interstitial metal atoms in amorphous or crystalline oxides. More than one type of
mobile dopant may be used. Example dielectrics in which the mobile dopants are
received include suitable oxides, nitrides, and/or fluorides that are capable of
localized electrical conductivity based upon sufficiently high quantity and
concentration of the mobile dopants. The dielectric within which the mobile
dopants are received may or may not be homogenous independent of consideration
of the mobile dopants. Specific example dielectrics include TiO,, AIN, and/or

MgF,. Example programmable materials that comprise oxygen vacancies as mobile
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dopants may comprise a combination of TiO2 and TiO»x in at least one
programmed resistance state depending on location of the oxygen vacancies and the
quantity of the oxygen vacancies in the locations where such are received. An
example programmable material that comprises nitrogen vacancies as mobile
dopants is a combination of AIN and AIN; in at least one programmed state
depending on location of the nitrogen vacancies and the quantity of the nitrogen
vacancies in the locations where such are received. An example programmable
material that comprises fluorine vacancies as mobile dopants may is a combination
of MgF, and MgF.« in at least one programmed resistance state depending on
location of the fluorine vacancies and the quantity of the fluorine vacancies in the
locations where such are received. As another example, the mobile dopants may

comprise aluminum atom interstitials in a nitrogen-containing material.

[0051] Still other example programmable materials include polymer materials
such as Bengala Rose, AlQzAg, Cu-TCNQ, DDQ, TAPA, and fluorescine-based

polymers.

[0052] Referring to Fig. 15, such corresponds in processing sequence to that
of Fig. 9 of the above-described embodiments. Sacrificial material 12 (not shown)
has been at least partially removed (e.g., by etching) between dielectric lines 36 in
primary portion 18 and end portion 20 laterally between horizontally elongated
openings 34. Material 12 may be etched selectively (ideally, highly selectively)
relative to dielectric lines 36, first material lining 62, and conductive material 64 in
openings 25, 27. Figs. 14 and 15 depict an example embodiment wherein the
operative and dummy structures comprise a plurality of the same materials, and in
such embodiment arranged in the same lateral order relative one another in the
operative and dummy structures. Regardless, in one embodiment, first material
lining 62 may serve as a protecting barrier from adverse exposure of programmable

material 30 to the etching chemistry which etches the sacrificial material.

[0053] Referring to Fig. 16, at least a portion of first material 62 has been
removed elevationally between dielectric lines 36 to expose laterally outer

sidewalls of programmable material 30 that is elevationally between dielectric
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lines 36. An example technique for doing so where material 62 comprises silicon

dioxide includes etching with a dilute HF solution.

[0054] Referring to Fig. 17, at least a portion of sacrificial material 12 (not
shown) of Fig. 14 has been replaced with conductor material 52 (e.g., current
conductive material) that is in electrical connection with the laterally outer
sidewalls of programmable material 30 and to comprise vertically spaced
horizontal conductive lines 42a. Materials 64 and 52 may be of the same
composition or of different compositions. Further and regardless, conductive
material 64 within remaining volumes of openings 25, 27 alternately may be
provided subsequent to the etching depicted by Fig. 15. Regardless, Fig. 17 also
depicts conductor material 52 as having been at least partially removed from
horizontally elongated openings 34 to form such vertically spaced horizontal

conductive lines 42a.

[0055] Individual ones of the cross-point memory cells comprise crossing
ones of the horizontal conductive lines in the primary portion and conductive
material in the openings in the primary portion having the programmable material
there-between, with some of such example memory cells being indicated with

reference numeral 55 in the Fig. 17 example embodiment.

[0056] An embodiment of the invention includes a stack of horizontally
extending and vertically overlapping features. The stack comprises a primary
portion and an end portion. At least some of the features extend farther in the
horizontal direction in the end portion moving deeper into the stack in the end
portion. Operative structures extend vertically through the features in the primary
portion. Dummy structures extend vertically through the features in the end
portion. In one embodiment, the features may be horizontally extending lines, for
example formed of any one or combination of conductive (e.g., current
conductive), semiconductive, and/or dielectric material(s). In one embodiment, the
features comprise a combination of horizontally extending conductive and
dielectric lines (e.g., overlapping and alternating such lines). In one embodiment,

contacts may be in the end portion, for example extending vertically to the lines.
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Any other attribute as described above may be used, for example as shown and

described with respect to Figs. 1-13 and with respect to Figs. 14-17.

[0057] In compliance with the statute, the subject matter disclosed herein has
been described in language more or less specific as to structural and methodical
features. It is to be understood, however, that the claims are not limited to the
specific features shown and described, since the means herein disclosed comprise
example embodiments. The claims are thus to be afforded full scope as literally
worded, and to be appropriately interpreted in accordance with the doctrine of

equivalents.
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CLAIMS:

1. A method of forming circuitry components, comprising:

forming a stack of horizontally extending and vertically overlapping
features, the stack comprising a primary portion and an end portion, at least some
of the features extending farther in the horizontal direction in the end portion
moving deeper into the stack in the end portion;

forming operative structures vertically through the features in the primary
portion and forming dummy structures vertically through the features in the end
portion; and

removing at least some sacrificial material that is elevationally between
material of the features in the primary and end portions, wherein the dummy
structures support material of the features from vertical movement in the end

portion during said removing.

2. The method of claim 1 wherein the operative and dummy structures

comprise the same material.

3. The method of claim 2 wherein the operative and dummy structres

comprise a plurality of the same materials.

4. The method of claim 3 wherein the same materials are arranged in the

same lateral order relative one another in the operative and dummy structures.

5. The method of claim 2 wherein the operative and dummy structures

consist essentially of the same material.

6. The method of claim 1 wherein the features comprise plates.
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7. The method of claim 1 wherein the operative and dummy structures

comprise programmable material.

8. The method of claim 1 wherein the operative and dummy structures

comprise semiconductive material.

9. The method of claim 8 wherein the semiconductive material of the
operative structures comprises interconnected channels of a plurality of vertically

oriented transistors.

10. The method of claim 9 wherein interconnected channels are of

vertically oriented charge storage transistors.

11.  The method of claim 1 wherein the operative and dummy structures

comprise conductive material.
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12. A method of forming circuitry components, comprising:

forming a stack of horizontally extending and vertically overlapping
features, the stack comprising a primary portion and an end portion, at least some
of the features extending farther in the horizontal direction in the end portion
moving deeper into the stack in the end portion;

forming operative structures vertically through the features in the primary
portion and forming dummy structures vertically through the plates in the end
portion;

forming horizontally elongated openings through the structures to form
horizontally elongated and vertically overlapping lines from material of the
features, the lines individually extending from the primary portion into the end
portion and individually laterally about sides of vertically extending portions of
both the operative structures and the dummy structures; and

removing at least some sacrificial material that is elevationally between the

lines in the primary and end portions laterally between the openings.

13. The method of claim 12 wherein the removing comprises etching of
the sacrificial material selectively relative to material of the lines, the operative

structures, and the dummy structures.

14.  The method of claim 12 wherein the operative and dummy structures

comprise hollow cylinders.

15. The method of claim 12 wherein the operative and dummy structures

comprise laterally solid pillars.

16.  The method of claim 12 wherein the features comprise plates.
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17. A method of forming circuitry components, comprising:

forming a stack of horizontally extending and vertically overlapping
features, the stack comprising a primary portion and an end portion, at least some
of the features extending farther in the horizontal direction in the end portion
moving deeper into the stack in the end portion;

forming primary portion openings through the features in the primary portion
and forming end portion openings through the features in the in the end portion;

forming at least one of conductive material, semiconductive material, and
programmable material in the primary portion openings and the end portion
openings and forming operative structures therewith within the primary portion
openings and forming dummy structures therewith within the end portion openings;

forming horizontally elongated openings through the features to form
horizontally elongated and vertically overlapping lines from material of the
features, the lines individually extending from the primary portion into the end
portion and individually laterally about sides of both the operative structures and
the dummy structures; and

removing at least a portion of sacrificial material that is elevationally
between the lines in the primary and end portions laterally between the horizontally
elongated openings selectively relative to the lines, the operative structures, and

the dummy structures.

18. The method of claim 17 comprising forming the primary portion

openings and the end portion openings at the same time.

19. The method of claim 17 comprising forming the primary portion

openings and the end portion openings at different times.

20. The method of claim 17 comprising forming at least some of the end

portion openings horizontally overlap ends of individual ones of the features.

4725P03.doc 23

YMTC EXHIBIT 1002
Page 137 of 186



Docket No. MI22-4725

21. The method of claim 17 comprising forming the primary portion
openings and the end portion openings to have the same horizontal and vertical

Cross sections.

22.  The method of claim 17 comprising forming the primary portion
openings and the end portion openings to have at least one of different horizontal

cross sections or different vertical cross sections.

23. The method of claim 17 wherein said at least one of conductive
material, semiconductive material, and programmable material is deposited

simultaneously into the primary portion openings and the end portion openings.

24.  The method of claim 17 wherein the features comprise plates.
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25. A method of forming an array of memory cells, comprising:

forming a stack of alternating dielectric material and sacrificial material, the
stack comprising a primary portion and an end portion, the end portion having
sacrificial material-comprising stairs;

forming a plurality of first openings into the primary portion of the stack;

forming a plurality of second openings into the end portion of the stack;

simultaneously forming at least one of conductive material, semiconductive
material, and programmable material in the first and second openings and forming
operative structures therewith within the first openings in the primary portion and
forming dummy structures therewith within the second openings in the end portion;

forming horizontally elongated openings into the stack which extend from
the primary portion into the end portion laterally between the material
simultaneously formed to within the first and second openings;

removing at least a portion of the sacrificial material that is laterally
between the horizontally elongated openings selectively relative to the dielectric
material to form void spaces elevationally between vertically spaced horizontal
lines of the dielectric material;

after the removing, forming conductive material into the horizontally
elongated openings and the void spaces;

removing at least a portion of the conductive material from the horizontally
elongated openings to form vertically spaced horizontal conductive lines from the
conductive material within the void spaces elevationally between the horizontal
lines of dielectric material, the conductive lines collectively crossing a row of the
operative and dummy structures at different respective elevations, individual ones
of the memory cells comprising an intersection of an individual horizontal
conductive line and an individual operative structure; and

forming a respective communicative contact to a stair extension of individual

ones of the horizontal conductive lines in the end portion.
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26. The method of claim 25 wherein the memory cells comprise a portion
of NAND architecture, the at least one formed material comprises semiconductive
material, and the operative structures comprise interconnected channel regions of a

NAND string.

27. The method of claim 25 wherein the memory cells comprise cross-
point memory cells and the at least one formed material comprises programmable

material.

28. The method of claim 25 comprising forming the first and second

openings using the same masking step.

29. The method of claim 25 comprising forming the first and second

openings using different masking steps.

30. The method of claim 25 wherein the sacrificial material is dielectric.

31. The method of claim 25 wherein the sacrificial material is at least one

of semiconductive and conductive.

32.  The method of claim 25 wherein the features comprise plates.
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33. A method of forming an array of cross-point memory cells,
comprising:

forming a stack of horizontally extending and vertically overlapping
dielectric features, the stack comprising a primary portion and an end portion, at
least some of the dielectric features extending farther in the horizontal direction in
the end portion moving deeper into the stack in the end portion;

forming openings through the dielectric features in the primary portion and
in the end portion;

lining the openings with first material;

lining the first material-lined openings with programmable material;

filling remaining volume of the first and programmable material-lined
openings with conductive material;

forming horizontally elongated trenches through the dielectric features to
form horizontally elongated and vertically overlapping dielectric lines from
dielectric material of the dielectric features, the dielectric lines individually
extending from the primary portion into the end portion and individually laterally
about sides of both the openings in the primary and end portions;

removing at least some of sacrificial material that is elevationally between
the dielectric lines in the primary and end portions laterally between the trenches
selectively relative to the dielectric lines and the first material lining in the
openings;

after removing at least a portion of the sacrificial material, removing at least
a portion of the first material that is elevationally between the dielectric lines to
expose laterally outer sidewalls of the programmable material that is elevationally
between the dielectric lines; and

replacing at least a portion of the sacrificial material with conductor material
that is in electrical connection with the laterally outers sidewalls of the
programmable material and to comprise vertically spaced horizontal conductive
lines; individual ones of the cross-point memory cells comprising crossing ones of

the horizontal conductive lines in the primary portion and conductive material in
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the openings in the primary portion having the programmable material there-

between.

34. The method of claim 33 comprising forming the trenches after the
filling.

35. The method of claim 33 wherein the conductive material and the

conductor material are of the same composition.

36. The method of claim 33 wherein the conductive material and the

conductor material are of different compositions.

37. The method of claim 33 wherein the first material is dielectric.
38.  The method of claim 33 wherein the features comprise plates.
39. A stack of horizontally extending and vertically overlapping features,

the stack comprising:

a primary portion and an end portion, at least some of the features extending
farther in the horizontal direction in the end portion moving deeper into the stack
in the end portion;

operative structures extending vertically through the features in the primary
portion; and

dummy structures extending vertically through the features in the end

portion.

40.  The stack of claim 39 further comprising contacts in the end portion.

41. The stack of claim 39 wherein the features comprise horizontally

extending conductive lines.
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ABSTRACT OF THE DISCLOSURE

A method of forming circuitry components includes forming a stack of
horizontally extending and vertically overlapping features. The stack has a primary
portion and an end portion. At least some of the features extend farther in the
horizontal direction in the end portion moving deeper into the stack in the end
portion. Operative structures are formed vertically through the features in the
primary portion and dummy structures are formed vertically through the features in
the end portion. Horizontally elongated openings are formed through the features
to form horizontally elongated and vertically overlapping lines from material of the
features. The lines individually extend from the primary portion into the end
portion, and individually laterally about sides of vertically extending portions of
both the operative structures and the dummy structures. Sacrificial material that is
elevationally between the lines is at least partially removed in the primary and end
portions laterally between the horizontally elongated openings. Other aspects and

implementations are disclosed.
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Doc Code: PA..
PTO/AIA/BZA (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information unless it displays a valid OMB controf number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

% v

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 Filed Herewith
Filing Date Filed Herewith
Sanh D. Tang

First Named Inventor

Title Stack Of Horizontally Extending And Vertically Overlapping Features,
Methods Of Forming Circuitry Components, And Methods Of Forming An
Array Of Memory Cells

Art Unit Unknown

Examiner Name Unknown

Attorney Docket Number {MI22-6502

SIGNATURE of Applicant or Patent Practitioner

Signature /Mark S. Matkin/ pate (Optionah | February 20, 2018
Name Mark S. Matkin i‘iﬂiﬁf“"” 32,268

Title (if Applicant is a | Patent Practitioner
juristic entity)

Applicant Name (if Applicant is a juristic entity) Micron Tech n()iogy, Inc.

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

*Total of 4 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTC. 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 assistanice in compieting the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA.

o PTOIAIAB2E (07-13)
. ¢ of A >

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 06510051

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

Under the Papenvork Reduction Act of 1985, no persens are required to raspond te a cofiection of information uniess it displays 8 valid OMS control number

POWER OF ATTORNEY BY APPLICANT

{ hereby ravoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

: Application Number Filing Date

{Note: The boxes above may be left blank if information is provided on form PTO/AIAE2A)

i @“’ l i hereby appoint the Patant Practiionar(s) associated with the following Customer Number as my/our attorney(s) or agent{s), and
) o transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmitial letter (form PTO/AIA/B2A) or identified above: 3

oR 128753

Emi i hereby appoint Practitioner(s) named in the attached list (form PTG/AIA/B2C) as myfour attorney(s) or agent(s), and {0 fransact
all business in the United States Patant and Trademark Office connected therewith for the patent application referenced in the
attached transmittal fetter (form PTO/AIA/B24A) or identified above. (Note: Complete form PTO/AIA/S2C.)

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

The address associated with the above-mentioned Customer Number

v oR )

E::E The address associated with Customer Number: E
OR

Firm or : UT——
individual Name

Address
City E State E i Zip
Country
Telsphone § Email §

{am the Apphcant (if the Apphf‘ant is a juristic entity, list the Apphca"‘ nama in the box):

Micron Technology, Inc.

invenior or Joint Inventor (Hifle not required below)

Legal Representative of a Daceased or Lagally Incapacitated Inventor {title not required below;}

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

N

Person Who Otherwise Shows Sufficient Propristary Interest {(e.9., a pelition undaer 37 CFR 1.48(0)2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent )
The undersigned ({ Whase}aﬁfls}suppi eg be!ow) sﬁaﬁmizeﬁ to act on behalf of the applicant (e , where the applicantis a jurisii&véﬁt‘ity}\

Signature A ~‘W el “}Jg?; e Date (Qptional) i """""" 7 51
Name %-‘, . Poppen W b
Title V.P. of Legal Affairs, General Counsel, and Corporate Secretary

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 cerlifications. If more than one applicant, use multiple forms.

.T(mi of 1 forms are submitied. B

T'}xs woffection of infarmation is required by 37 CFR 4431, 1.32, and 1,35 The ifurmstion is required to obtain ur retain & benefit by the public which is fx e fand by s
USPTE teo process) an application. Confidentiality is governed bj 36 U.8.C. 122 and 237 CFR 1.11 and 1.14. This collection is estimated tc take 3 minutas fo compiate,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individusl case, Any commants on ihe amount
of time you require to cumplete this form and/or suggestions for reducing this burden, shouid be sent to the Chief information Officer, U.8. Patent and Trademark Office, U.8.
Deparimeant of Commerce, P.O. Box 1450, Alexandria, VA 22313-1480. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TQ: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA& 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-818% and salect option 2,

YMTC EXHIBIT 1002
Page 181 of 186



ASSIGNMENT

PARTIES TO THE ASSIGNMENT:
INVENTORS:

Sanh D. Tang

1273 N. Jullion Ave.
Boise, 1D 83704
United States

Roger W. Lindsay
43786 Falconcrest Way
Boise, 1D 83716 '
United States

Krishna K. Parat
4177 Hubbartt Drive
Palo Alto,CA 94308
United States

ASSIGNEE:

Micron Technology, Inc.
MS 1-525

8000 South Federal Way
Boise, ID 83716

United States

BACKGROUND OF THIS ASSIGNMENT:

inventors have conceived certain new and useful inventions disclosed
in a United States patent application titled Stack Of Horizontally Extending
And Vertically Overlapping Features, Methods Of Forming Circuitry

Components, And Methods Of Forming An Array Of Memory Cells.

MI22-4725 1o0f8
P231_Apr_01,_2011_264103.doc
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Micron Technology, inc. (hereinafter referred to as "ASSIGNEE")
desires to acquire the entire right, title and interest in said inventions and
with respect to any Letters Patent that may be granted with respect to the

inventions in both the United States and in all foreign countries.

THE PARTIES AGREE AS FOLLOWS:

in consideration of good and valuable consideration, the receipt,
sufficiency and adequacy of which is hereby acknowledged, INVENTORS
have sold, assighed and transferred; and by these present do hereby sell,
assign and transfer to ASSIGNEE the entire right, title and interest in the
above-identified inventlons and application and to any reissues, renewals,
divisions or continuations of the application therggf, and hereby authprizes
the Commissioner of Patents and Trademarks to issue such Letters };;’at,ent
to ASBIGNEE for the sole use of ASSIGNEE, its sluc;cessors or assigns.

INVENTORS further agree to execute, at the request and expense of
ASSIGNEE, such other formal documents as may be required to full? convey
the interest fransferred herein and will similarly execute any vpaient
application papers (foreign or domestic) required for the filing of any
divisional, continuation, renewal or reissue of the patent application or
resulting Letters Patent; and will generally do everything necessary or
desirable to obtain and enforce proper protection for the inventions assigned
hereby.

INVENTORS further assign to ASSIGNEE the whole right, title and

interest in the inventions disclosed in the application throughout all

MI22-4725 20of5
P231_Apr 01, _2011_2854103.doc
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countries foreign to the United States. ASSIGNEE is hereby authorized to
apply for patents relating to the inventions in its own name in countries
where such procedure is proper; to claim the benefit of the International
Convention; to file and prosecute International Applications re!ating to the
inventions under the Patent Cooperation Treaty; and te file and prosecute

applications relating to the inventions under the European Patent

N

Convention. INVENTORS agree to execute applications relating to.the

K
ASSIGNEE as well as all other necessary papers in relation to. such

applications and Letters Patent. INVENTORS hereby consent that a copy of
this assignment shall be deemed a full legal and formal equivalent of any
document which may be required in any country as proof of the right of
ASSBIGNEE to apply for patent and other form of protection for said
inventions and to claim the aforesaid benefit of the right of priority.

ch be binding on the heirs, assigns, representatives and successors of

the undersigned and extend to the successors, assigns and nominees of the

Assignee.

MI22-4725 30f5
P231_Apr_01,_2011_254103.doc
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Dated: &4~ ‘53?@ -// Signature: J/@’L"D ‘\ C;B’*P,f

Sanh D. Tang
State of __ L o )
y ) ss.
County of S )
e i. 7 .
On this ____ J day of ";%9“3/ ,20_7 __ before
me, mﬂ £ T 2deR. [Pt Feg (name and title of Notary

Official), personally appeared Sanh D. Tang, known or identified to me (or
‘proved to me on the basis of satisfactory evidence) to be the person whose
name is subscribed within the Assignment and acknowledged to me that

atshewpxecuted the Assignment in his/her authorized capacity, and that by

\Jiksigature on the Assignment, the person ex yss;gpﬂpnt
2 '3“ P /?) ;’z"" g

E":,, My Commission Expires: S
ORI
"%"’Iéf"g GF \ e
Dated éif // Ly Signature
State of __Fdalko ) )
: P } ss.
County of _ ’ﬁ‘" o ‘ )
B . 7 i
onthis _{/"" day of 4"’ , ., 2047 ___, before
me, ﬁ?f%"‘”?’ conice v ket Jgtr (name and title of Notary

Offl c1ai) personally appeared Roger W, Lindsay, known or identified to me
{(or proved to me on the basis of satisfactory evidence) to be the person
whose. name is subscribed within the Assignment, and acknowledged to me
that he/she executed the Assignment in his/her authorized capacity, and that
by his/her signature on the Assignment, the person executed the

/?, ~ /f
{/ >€£ %M;; /"/wa

\.f" .

-

et

My Commission Expires:

Uity o
“""ermmrmm"“ﬂ

MI22-4725 4 0f5
P231_Apr_01,_2011_254103.doc
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Dated: /74 /5 20/ Signature: r\/‘f“?‘“‘? -/ /{;1_ O S '
Krishna K. Parat

State of L dek? _ )
) 88,
County of __#Ada )
,‘}L 7 i ;
. Onthis _% day of __ fpei ‘ 20 __, before
me, Wod-Tactidn-— Puby Aust L __{name and title of Notary

Official), personally appeared Krishna K. Parat, known or identified to me (or
proved to me on the basis of satisfactory evidence) {o be the person whose
name is subscribed within the Assignment, and acknowledged to me that
- he/she executed the Assignment in his/her authorized capacity, and that by
his/her signature on the Assignment, the person executed the Assignment.

(Sl

My Commassnon Expires:

S g&ts_smmbm
‘K\k&&fm [l
£ a5 }T% > 56

o i

§

%.;;; 44»5
% "lnu‘u &
Mm

@' ’lunﬂ‘{ F "Q

”"mmnmn“"‘“
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