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Application No. Applicant(s)
16/126,956 LU etal.

Office Action Summary Examiner ArtUnit | AIA (FITF) Status
Scott B Geyer 2812 Yes

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

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

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

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

Status
1)v] Responsive to communication(s) filed on 02 October 2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)[] This action is FINAL. 2b) ] This action is non-final.
3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
______;the restriction requirement and election have been incorporated into this action.
4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.
5a) Of the above claim(s) 9-17 is/are withdrawn from consideration.

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

7) Claim(s) 1-7 and 18-20 is/are rejected.

8) Claim(s) 8 is/are objected to.

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

Application Papers

10)(0 The specification is objected to by the Examiner.

11} The drawing(s) filed on 10 September 2018 is/are: a)l¥] accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

a)[J All b)(J Some** c)™ None of the:
1.4} 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) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date 20190606 (2 documents). —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20191015
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DETAILED ACTION

Election/Restrictions
Applicant’s election without traverse of claims 1-8 and 18-20 in the reply filed on

October 2, 2019 is acknowledged.

Priority
Acknowledgment is made of applicant's claim for foreign priority based on an
application filed in China on August 28, 2017. It is noted, however, that applicant has

not filed a certified copy of the foreign priority application as required by 37 CFR 1.55.

Information Disclosure Statement
The references cited within the IDS documents submitted on June 6, 2019 (two

documents) have been considered.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1-7 and 18-20 are rejected under 35 U.S.C. 102(a)(1) as being

anticipated by Hyun (US 9,373,540 B2).
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As to claim 1, Hyun teaches a serniconductor siructurs in figure 2H {see also
figures 2A-2(3). The semiconducior structure of Hyun has:

a subsirate {not shown, see column &, lines 17-30); and

a siaircase structure (see figure 2H) disposed over the subslrate, wharein the
staircass struchure CoOMprises:

a plurality of layer stacks (203/235), each tayer stack comprising a first maternial
tayer (203 disposed over a first portion of a second material laver (235, which is
2314233}, and

a plurality of landing pads (217F) respectively disposed on the pluralily of layer
stacks, each landing pad disposed over a second portion of the second material layer
{235y of a respective laver stack.

As o elalm 2, Hyun teaches sach of the plurality of landing pads 217P) is
adiacent [0 g raspective side of the first material layer (203}, Sae figure ZH.

As 1o claim 3, Hyun teaches each of the plurality of landing pads (217P) extends
over a respective top surface of the second materiglh layer (235).

As to claim 4, Hyun {saches the first malerial layer (203} comprises an insulaling
material, the second material layer (235) comprizes a first conduclive material, and
each of the plurality of landing pads (217F) comprises a second conductive material,

As o clabm 5, Hyun [eaches the first condutive material is the same as or
differant from the second conduchive malenal. First conductive malerial can be
wngsten (zee column 7, lines §4-65) and second conductive material can be tunygsten

as well (see column 8, lings B0-52). See also figures 20 and 26,
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As to elaim 8, Hyun teacheas the insulaling material can be silicon oxide {column
5, lines 31-45) and each of the first and the second conductive material layers
comprises ungsten (column 7, ines 84-65; column 6, lines 50-52).

As o elalm 7, Hyun {eaches the second matenal layer (235} of each layer stack
is disposed over a portion of the first matenal laver (203} of an adiacent layer stack
See also figure 2H.

As to claim 18, Hyun teaches a meamory device in figure 2H {see also Higures ZA-
2G The memory device of Hyun has:

a subsirate (not shown, ses column B, lines 17-30); and

a memory string (see also figure 1} disposed over the substrale; and

a staircase structure disposed adiacent o the memory slring, wherein the
staircase shuchre comprises:

a plurality of fayer stacks {see figure 2H), sach layer stack comprising an
msulating layer (203) dizposed over g first porlion of g conductive layer
(235/231+233), wherein g second portion of the conductive layer (217F) g in
contact with g side surface of the insulating layer (ses figure ZH).

As 1o claim 19, Myvun leaches the conductive layer of each layer stack iz
disposed over a portion of the insulating laver of an adiacent layer stack. Ses figure 2H.
As to clabm 20, Hyun teaches the second portion of the conductive layer is

thicker than the first portion of the conductive malerial layer. Hegarding figure 2H, the

“second portion” is the ares of the conductive track’ that includes 217P, the landing
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pad, The overall thickness of 2179 and 231/233 in this area is thicker than the area o
the right side {the "first portion” area), which is only 231/233.

;
;
/1

Claims 1-3 and 7 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Hashimoto (US 2011/0031630 A1).

As to claim 1, Hashimoto teaches a semiconductor structure in Higure 118, The
semiconductor siructure of MHashimaio has:

a subsirate (10}; and

a staircase structure (zee figure 118) disposed over the substrale, wherein the
staircase structure comprises:

a plurality of layer stacks (2.9, WLA/Z25), sach layer stack comprising a first
malerial layer (WL4) disposed over a first portion of 3 second malerial laysr (25); and

a plurality of landing pads (44) respeciively disposed on the plurality of layer
stacks, each landing pad disposed over a second portion of the second material layer
(253 of a respeciive layer stack.

As 1o cialm 2, Hashimoto teaches each of the plurality of landing pads (44} is
adjacent to a respective side of the first material layer (WL4). See figure 11B.

As o clabm 3, Hashimolo teaches each of the plurality of landing pads (44)

extends over a respective top surface of the second material laver (25).
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As o clalm 7, Hashimolo teaches the second material laver (25) of sach layer
stack is disposed over a poriion of the first material laver (e.g. WELS, WLS, WL2) of an

adiacent layer stack. See also figure 118,

Allowable Subject Matter
Claim 8 is objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base

claim and any intervening claims.

The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure: see the attached form PTO-892 for pertinent cited art.

Contact Information
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Scott B. Geyer (telephone: 571-272-1958). The
examiner can normally be reached on Monday to Friday, 10AM - 4PM. Examiner
interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at:

http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Charles D Garber (telephone: 571-272-2194). The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.
Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http:/pair-direct.uspto.gov.

Should you have questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (in U.S.A. or Canada) or 571-272-

1000.

/SCOTT B GEYER/
Primary Examiner, Art Unit 2812
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