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L. INTRODUCTION

A.  Background and Summary

Intel Corporation (“Petitioner”) filed a Petition (Paper 2, “Pet.”)
requesting an inter partes review of claims 1 and 13—17 of U.S. Patent No.
7,378,702 B2 (Ex. 1001, “the *702 patent™). BeSang Inc. (“Patent Owner”)
filed a Preliminary Response to the Petition. Paper 6 (“Prelim. Resp.”).
With authorization, Petitioner subsequently filed a reply to the Preliminary
Response (Paper 7, “Prelim. Reply”’) to which Patent Owner filed a Sur-
reply (Paper 8, “Prelim. Sur-reply”).

We have authority to determine whether to institute an inter partes
review. 35U.S.C. §314(2018);37 C.F.R. §42.4(a) (2023). The standard
for institution is set forth in 35 U.S.C. § 314(a), which provides that an inter
partes review may not be instituted “unless the Director determines. . . there
is a reasonable likelihood that the petitioner would prevail with respect to at
least 1 of the claims challenged in the petition.”

For the reasons set forth below, Petitioner demonstrates a reasonable
likelithood of prevailing with respect to at least one claim of the 702 patent.
Accordingly, we institute an inter partes review.

B.  Real Parties in Interest

Petitioner identifies itself as the real party in interest and Patent
Owner identifies itselfas the real party in interest. Pet. 93; Paper4, 1.

C.  Related Matters

The parties identify the following district court proceedings as related
matters: BeSang Inc. v. Micron Tech., Inc.,No. 2:23-cv-00028 (E.D. Tex.)
(“Texas litigation) and BeSang Inc. v. Intel Corp., No. 3:23-cv-00113
(D. Or.) (“Oregon litigation™). Pet.94; Paper4, 1. The parties also notethat
the *702 patent is currently being challenged in IPR2023-00900. Pet. 93;
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Paper 4, 1; Micron Tech., Inc. v. Besang Inc., IPR2023-00900, Paper 9
(PTAB Nov. 17,2023).

D.  The ’702 Patent

The *702 patent is titled “Vertical Memory Device Structures,” and
issued May 27, 2008, from an application filed September 3, 2004, which is
a continuation-in-part of an application filed June 21,2004. Ex. 1001, codes
(22), (45),(54), (63).

The *702 patent explains that “integrated circuits contain transistors
that are primarily implemented on a single major surface of a substrate, such
as a semiconductor wafer.” Id. at 1:27-30. “These laterally oriented
devices,” however, “consume significant amounts of chip area.” Id. at 1:30—
31. The 702 patent explains that onemethod of reducing the lateral area
consumed by the transistors was to reduce the lateral dimensions of the
transistors and interconnects, but the equipmentand technology needed to
support the manufacture of such chips “becomes increasingly expensive with
each new generation of smaller devices.” Id. at 1:31-39. Toresolve this
problem, the >702 patent discloses the use of “a plurality of vertically
oriented semiconductor memory devices, or cells,” that may be added to a
separately fabricated substrate that includes electrical devices and/or

interconnect lines. Id. at 1:40-50.
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Figure 1 of the *702 patent is reproduced below:

Fig. 1
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Figure 1 is a cross-sectional view of an embodimentthat includes a base
semiconductor substrate and add-on vertical memory devices. Id. at 2:13—
15. Asshown in Figure 1, vertical memory devices 656 are separated by
isolation 135 and have floating structures in the filled dielectric materials
133a. Id. at 5:18-21. These vertical memory devices are referred to in the
>702 patent as floating devices (FLD). Id. at 5:21-22. Inter-layer dielectric
(ILD) layers 133 are disposed above and below FLD layer 101. Id. at 5:29—
32. Interconnect lines 132 and vias 131 connect FLDs directly or indirectly
within an FLD layer, or to another FLD layer or to a base substrate. /d. at
5:32-36.
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In the embodiment shown in Figure 1, base substrate 103 i1s bonded to
lower dielectric layer 151. Id. at 5:37-38. Dashed line 134 denotes a
border, or interface, between twoILD layers. Id. at 5:43—44. The first ILD
layer 151 has interconnections and vias, and base substrate 103 shares these
interconnections and vias with first FLD layer 101. Id. at 5:44-47. The
bottom of the FLD layer is connected to metal layer 121, which is also
directly connected to vias 131 in ILD layer 151, thereby forminga
preformed electrode and contact. /d. at 6:35-38. Thetop of the FLD layer
may be connected to metal layer 122, which is also directly connected to
vias 1311in ILD layer 152. Id. at 6:38-40. The 702 patent notes that
multiple FLD layers can be stacked, thereby increasing the effective device
density. Id. at 6:41-42; see also id at 5:38—41, 5:47-50 (disclosing a
“second FLD layer” not shown in Figure 1).

E.  Ilustrative Claim

Petitioner challenges claims 1 and 13—17 of the 702 patent. Pet. 1.
Claim 13, reproduced below, is illustrative of the challenged claims:

13. A semiconductor memory structure, comprising:

[a] a substrate having electrical devices formedtherein, and
further having a dielectric layer disposed above the electrical

devices;

[b] a stackable add-on layer havinga plurality of vertically
oriented semiconductor memory cells; and

[c] the stackable add-on layer being bonded to the dielectric
layer; and

[d] wherein the memory cells are nonvolatile memory cells
having at least one transistor.

Ex. 1001, 12:24-34 (paragraph identifications [a]—[d] are added to align

with the parties’ arguments); Pet. vi (claims listing).
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F.  Prior Art and Asserted Grounds
Petitioner asserts that claims 1 and 13—17 of the *702 patent would

have been unpatentable on the following grounds (Pet. 3):

Claim(s) 35 U.S.C.

Ground Challenged ! Reference(s)/Basis
1A 13-17 103 Lee?
1B 16,17 103 Lee, Endoh’
1C 13-17 103 Lee, Kim*
1D 16,17 103 Lee, Kim, Endoh
1E 13-17 103 Lee, Aspar’
1F 16,17 103 Lee, Aspar, Endoh
2A 13 103 Johnson®
2B 13 103 Johnson, Kim
2C 13 103 Johnson, Aspar

3 1 103 Park’, Kim

In support of its ground of unpatentability, Petitionerrelies upon the

declaration of Dr. Carl Sechen. Ex. 1003.

! The Leahy-Smith America Invents Act (“AIA”), Pub. L. No. 112-29, 125
Stat. 284, 287-88(2011), amended 35 U.S.C. § 103, effective March 16,
2013. The 702 patentissued May 27,2008. Ex. 1001, code (45).
Accordingly, on thisrecord, we apply the pre-AIA version of § 103. See
35 U.S.C. § 100(1)(1)(B).

2US 2002/0028541 A1, published March 7, 2002. Ex. 1007 (“Lee”).

3US 2002/0154556 A1, filed March 28, 2002, and published October 24,
2002. Ex. 1012 (“Endoh”).

4 US 2003/0157748 A1, published August 21, 2003. Ex. 1008 (“Kim™).

> Aspar, et. al., The Generic Nature of the Smart-Cut® Process for Thin
Film Transfer,30J. Elec. Materials, 834—-840 (2001). Ex. 1009 (““Aspar”).
6 US 6,034,882, issued March 7, 2000. Ex. 1010 (“Johnson”).

7US 5,571,730, issued November 5, 1996. Ex. 1011 (“Park™).

6
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II. ANALYSIS

A. Claim Construction

In this proceeding, the claims of the *702 patent are construed “using
the same claim construction standard that would be used to construe the
claim in a civil action under 35 U.S.C.[§]282(b).” 37 C.F.R.§42.100(b).
Under that standard, the words of a claim are generally given their “ordinary
and customary meaning,” which is the meaning the term would have hadto
a person of ordinary skill at the time of the invention, in the context of the
entire patent including the specification. Phillipsv. AWH Corp.,415F.3d
1303, 131213 (Fed. Cir. 2005) (en banc).

Petitioner contends that the terms “stackable add-on layer. . . the
stackable add-on layer [is]/[being] bonded” and “SOI pillar” require
construction. Pet. 10-16. Patent Owner contends claim construction is not
necessary to deny the Petition and, for purposes of this Decision, the Board
may take Petitioner’s claim construction “representations at face value.”
Prelim. Resp. 14-15.

Upon review of the parties’ arguments and the evidence of record, we
determine that only the terms “stackableadd-on layer. . . the stackable add-
on layer [is]/[being] bonded” and “SOI pillar” require discussion. See Nidec
Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017
(Fed. Cir. 2017) (quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200
F.3d 795, 803 (Fed. Cir. 1999) (“[O]nly those terms need be construed that
are in controversy, and only to the extent necessary to resolve the
controversy.”)).

1. “stackable add-on layer”
Claim 1 requires “a first stackable add-on layer” that “is bonded to a

layer of the substrate.” Ex. 1001, 10:52-53, 10:58-59. Claim 13 requires “a



IPR2023-00991
Patent 7,378,702 B2

stackable add-on layer” “being bonded to the dielectriclayer.” Id. at 12:29—
32. Petitioner contends that based on the plain language of the claim ““a

99 ¢¢

stackable add-on layer” “must be its own structure capable of being stacked
and added onto the other recited structures.” Pet. 10 (citing Ex. 10039 71).
Petitioner analogizes the claimed memory structure to a layer cake in which
each layer is baked individually and then stacked on top of each other to
form the final product. /d. at 10—11.

Petitioner contends the intrinsic record supports this understanding.
Id. at 11. According to Petitioner, the *702 patent describes a Silicon-on-
Insulator (“SOI”) layer as ““a relatively thin, single crystal portion of a
semiconductor wafer that can be cleaved and bonded to another previously
fabricated wafer,” and explains that such an SOI layer may be thought of as
a “stackable add-on structure.” Id. (quoting Ex. 1001, 4:48-57).

Patent Owner does not address this portion of Petitioner’s proposed
construction, but Petitioner contends Patent Owner’s district court complaint
appears to interpret this claim to encompass “any type of layer that is
directly or indirectly adhered to therecited layer of the substrate.” Id. at 12
(citing Ex. 1013),29.

On this preliminary record, we agree with Petitionerthat the term
“stackable add-on layer” requires something more than just any type of layer
thatis directly or indirectly adhered to the substrate or dielectric layer. First,
the plain language of the claim does not require merely a “layer” havinga
plurality of vertically oriented semiconductor memory cells, but rather “a
stackable add-on layer.” Ex. 1001, 12:29-32.

Second, the written description of the *702 patent strongly suggests
that a “stackable add-on layer” is formed separately from the substrate and

then stacked on andbondedto the substrate or a dielectric layer above the
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substrate. For example, the written description of the 702 patent explains
that in the invention “a plurality of vertically oriented semiconductor
memory devices, or cells, may be added to a separately fabricated substrate
that includes electrical devices and/orinterconnect lines.” Id. at 1:47-50
(emphasis added). Likewise, thespecification explains that an SOI layer
refers to “a relatively thin, single crystal portion of a semiconductor wafer
that can be cleaved and bonded to another previously fabricated wafer, or
similar type of substrate.” Id. at 4:47-51. “In thiscontext,” the *702 patent
explains, “the SOI layer may be thoughtof as an attachment layer, or
stackable add-on structure which is suitable for bonding to a semiconductor
substrate already containing devices and/or interconnections.” Id. at 4:53—
57. Again, thissuggests that a “stackable add-on layer” is separately formed
and then bonded to a previously fabricated substrate.

Given the structure of the claims and the description of the invention
in the written description of the 702 patent, we preliminarily construe
“stackable add-on layer” to be a layer that is formed separately from the
substrate and then bonded to the substrate or a dielectric layer above the
substrate. We do not understand a “stackable add-on layer” to include
memory cells that are formed by sequential deposition on or above a
substrate or dielectric layer without being added to a separately formed
substrate.

2. “the stackable add-on layer [is]/[being] bonded”

Petitioner also contends that the “the stackable add-on layer
[1s]/[being] bonded” portion of the claim term requires that the “stackable
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add-on layer” is “wafer bonded® to the recited layer of the substrate.”
Pet. 12. Petitioner asserts that wafer bonding was well known by 2004, and
various wafer bonding methods are cited in U.S. Patent No. 7,052,941
(Ex. 1005), which is incorporated by reference in its entirety in the *702
patent. Id. at4, 11 (citingEx. 1001, 1:7-10; Ex. 1003 942). Petitioner also
directs our attention to the 702 patent’s disclosed method of constructing an
SOI layer on a separate wafer substrate and then bonding this layer to a
previously fabricated wafer that already contains devices and/or
interconnections. /d. at 11 (citing Ex. 1001, 4:48-57). Accordingto
Petitioner, one of ordinary skill in the art would haveunderstood that the
’702 patent’s description of its “SOI layer” requires wafer bonding. /d.
Independentclaims 1 and 13 do not specify how the stackable add-on
layer is bonded to the dielectric layer. Nor does Petitioner assert that the
plain and ordinary meaning of “bonding” refers to “wafer bonding.” Thus,
to limit the claims to wafer bonding, Petitioner must identify a clear
expression of intent in the *702 patent to define “bonding” as “wafer
bonding,” or a clear disavowal of claim scope demonstrating that non-wafer
bonding methods are outside thereach of the claims. See Thornerv. Sony
Comp. Entm’t Am. LLC, 669 F.3d 1362, 1365 (Fed. Cir. 2012). Petitioner
does not contend that the patentee acted as its own lexicographer by defining
“bonding” as “wafer bonding,” a term that does not even appear in the *702
patent. Id. at 1365. Nor are we directed to any clear disavowal indicating
that methods of bonding other than “wafer bonding” are outside the scope of

the claims. /d. at 1366. Thus, we decline to construe “bonded” in claims 1

8 Wafer bonding is a method in which semiconductor layers are formed on
separate wafers and then bonded together to create a stacked semiconductor
structure. Ex. 10039 41.

10



IPR2023-00991
Patent 7,378,702 B2

and 13 torequire wafer bonding. See Thorner, 669 F.3d at 136566 (noting
that the standards for lexicography and disavowal are “exacting”).

As noted by Petitioner, the *702 patent describes an SOI layer that is
wafer bonded to a previously fabricated substrate. Ex. 1001, 4:47-53.
Independentclaims 1 and 13, however, do not require an SOI layer, and the
disclosure of a single embodiment in which wafer bonding is used is not
sufficient to import such a limitation into the claims. See Deere & Co. v.
Bush Hog, LLC, 703 F.3d 1349, 1354 (Fed. Cir. 2012) (“While claim terms
are understood in light of the specification, a claim construction must not
import limitations from the specification into the claims.”); Computer
Docking Station Corp. v. Dell, Inc.,519F.3d 1366, 1374 (Fed. Cir. 2008)
(“Nonetheless, this court will not countenance the importation of claim
limitations from a few specification statements or figures into the claims.”).

In summary, we preliminarily construe “stackable add-on layer. . . the
first stackable add-on layer is/being bonded” to require a separate layer that
is formed apart from the substrate and then subsequently bonded to the
substrate or a dielectric layer above the substrate.” We do not construe
independent claims 1 or 13 torequire any particular form or method of

bonding.!?

? This construction is preliminary. The parties are encouraged to provide
formal constructions of this term during trial and to support such
constructions with citationsto the claims, specification, and, if relevant, the
prosecution history.

19On this record, it is unclear what methods beyond wafer bonding would
allow for a “stackable add-on layer.” Absent express reasons for doing so,
however, we decline to exclude methods beyond “wafer bonding” from the
scope of claims 1 and 13.

11
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3. “SOl pillar”

Petitioner contends the term “SOI pillar” in claims 14—17 “requires a
pillar-shaped doped stacked structure formed in a stackable add-on layer
added using SOI technology.” Pet. 13. Petitioner provides intrinsic record
support for its proposed construction. Pet. 13—5. Petitioner further contends
that, to the extent Patent Owner contends an “SOI pillar” “encompasses any
pillar-shaped structure with insulating material below it,” such a
construction would read out the term “SOI” from theclaims. /d. Patent
Owner does not address the proper construction of “SOI pillar,” but
contends that for purposes of this decision the Board may take Petitioner’s
“representations at face value.” Prelim. Resp. 14. As such, for purposes of
this decision and based on the intrinsic evidence provided by Petitioner, we
apply Petitioner’s proposed construction of “SOl pillar.”

B. General Plastic

Patent Owner contends we should exercise discretion under § 314(a)
to deny the Petition becausea prior petition was filed against the *702 patent
by a different petitioner in [PR2023-00900. Prelim. Resp. 15-23. In
General Plastic Industries Co. v. Canon Kabushiki Kaisha, IPR2016-01357,
Paper 19 at 15-16 (PTAB Sept. 6,2017) (precedential), the Board
articulated a non-exhaustive list of factors to be considered in determining
whetherto exercise discretion under § 314(a) to deny a petition that
challenges the same patent as a previous petition. These factors are

1. whetherthe samepetitioner previously filed a petition directed
tothe same claims of the same patent;

2. whetherat the time of filing of the first petition the petitioner
knew of the prior art asserted in the second petition or should
have known of it;

3. whetherat the time of filing of the second petition the petitioner
already received the patent owner’s preliminary responseto the

12
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first petition or received the Board’s decision on whetherto
institutereview in the first petition;

4. thelengthoftime that elapsed between the time the petitioner
learned of the prior art asserted in the second petition and the
filing of the second petition;

5. whetherthe petitioner provides adequate explanation for the

time elapsed between the filings of multiple petitions directed

to the same claims of the same patent;

the finite resources of the Board; and

7. therequirement under 35 U.S.C.§316(a)(11)toissue a final
determination not laterthan 1 year after the date on which the
Director notices institution of review.

o

Id. at 16.
1. Factor 1

Under the first General Plastic factor, we consider “whether the same
petitioner previously filed a petition directed to the same claims of the same
patent.” General Plastic,Paper 19 at 16. Petitionerhas not previously filed
a petition directed to the challenged claims of the *702 patent. Pet.92.
Patent Owner contends, however, that Micron Technologies (“Micron™)
previously challenged the *702 patentin IPR2023-00900, roughly one month
before the Petition was filed, and Petitioner and Micron “plainly havea
relationship that supports denial” under factor 1. Prelim. Resp. 16. In
support of its argument, Patent Owner asserts that Petitionerand Micron
jointly developed the same 3D NAND memory technology accused of
infringementin the parallel litigation, are both are defendants in co-pending
litigation related to the 702 patent, and have an identical interest in avoiding
liability for infringement. /d.

In analyzing factor 1, we must consider the relationship between the
multiple petitioners challenging a patent. Valve Corp. v. Electronics
Scripting Products, Inc., IPR2019-00062, Paper 11 at 9 (PTAB Apr. 2,

2019) (precedential). In Valve, thetwo petitioners were co-defendants in the

13
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same district court litigation, were accused of infringing the same patent
based on the same product that incorporated technology licensed from
Valve, and Valve employees provided technical assistance during the
developmentofthe accused devices. Id. at 9—10. Accordingly, the Board
found (1) that there was a “significant relationship” between the two
petitioners with respect to the patent owner’s assertion of infringement in the
district court, and (2) that General Plastic factor 1 favored denial of
institution. /d. at 10.

The evidence of record demonstrates that Petitioner and Micron
jointly developed the 3D NAND technology that is generally at issue in the
district court litigation, and the parties have acknowledged “theirlong-term
joint development partnership” for this technology. Ex. 1013 (district court
complaint); Ex. 2010 (“Micron and Intel Extend their Leadershipin 3D
NAND Flash memory.”); Ex. 2016 (discussing the end of Intel’sand
Micron’s NAND partnership). There is no assertion, however, that a/l 3D
NAND technology infringes the challenged claims of the *702 patent, and
Micron and Intel are not accused of infringing the *702 patentbased on the
same products and are not co-defendants in any district court litigation.
Further, Patent Owner presents no persuasive evidence that the two parties
collaborated on the development of either of the accused products, as
opposed to general 3D NAND technology, and Petitionerrepresents that the
two parties filed their petitions independently and without coordination or
cooperation. Prelim. Reply 1-2; Ex. 2016, 1 (notingthat each company
sought to independently develop 3D NAND technology in order to “forge”
their own path for future NAND development and “better optimize the

technology and products for their individual business needs”).

14
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In view of the foregoing, we determine there is no significant
relationship between Petitioner and Micron, and Petitioner is not the same
petitioner as the petitioner in [IPR2023-00900. Thus, General Plastic
factor 1 weighs against discretionary denial.

2. Factor 3

Under thethird General Plastic factor, we consider whether, at the
time the second petition was filed, the petitioner already received the patent
owner’s preliminary response to the first petition or the Board’s decision on
whetherto institute review. General Plastic,Paper 19 at 16.

Petitioner contends that it filed its Petition well before the preliminary
response was filed in the Micron case. Prelim. Reply 5.

Patent Owner does not assert that, at the time the second petition was
filed, Petitioner had already received the patent owner’s preliminary
response in the Micron case, much less a decision on whether to institute
review. Rather, Patent Owner contendsthat the similarities in arguments
between the Micron petition and the present Petition show that Petitioner
plainly benefitted from Micron’s earlier petition, which provided it with a
strategicadvantage. Prelim. Resp. 20.

Given that the Petition was filed before the preliminary response in
the Micron case, and well before any decision on whether to institute review,
General Plastic factor 3 weighs against discretionary denial. General
Plastic, Paper 19 at 17 (noting that “factor 3 is directed to Petitioner’s
potential benefit from receiving and having the opportunity tostudy Patent
Owner’s Preliminary Response, as well as our institution decision on the

first-filed petitions, prior to its filing of follow-on petitions”).

15
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3. Factors 2, 4, and 5

General Plastic factors 2, 4, and 5 are used “to assess and weigh
whethera petitioner should have or could have raised new challenges
earlier.” General Plastic,Paper 19 at 18. These factors are generally
applicable when the same Petitioner, or two parties with a sufficiently close
relationship, file multiple petitions against the same patent. /d. at 16, 18.
Petitioner has not filed more than one petition against the *702 patent and, as
we discuss above, we determine that there is not a sufficient relationship
between the two parties to attribute Micron’s petition to Petitioner. Thus,
the relevance of General Plastic factors2, 4, and 5 in this case is
diminished. In any event, Petitioner diligently filed its Petition nearly eight
months before the statutory deadline and only one month after the petition in
IPR2023-00900 was filed. Prelim.Reply 5. Such diligent action counsels
against denial under General Plastic factors 2, 4, and 5.

4. Factors 6 and 7

General Plastic factors 6 and 7 address the finite resources of the
board (factor 6) and the requirement to issue a final written decision within
one year of the institution decision (factor 7). General Plastic, Paper 19 at
16.

We determine that the finite resources of the Board are not implicated
in this case because Petitioner and Micron do not havea sufficiently close
relationship with respect to the products accused of infringement in the
Oregon or Texas litigations. We furtherdetermine that the requirement to
issue a final written decision within one year of the institution decision is not
implicated in this case, nor is the general concem for potential abuse caused
by multiple, staggered petitions discussed in General Plastic. See General

Plastic, Paper 19 at 17.

16
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5. Summary

Upon review of the parties’ evidence and arguments, we determine
that the General Plastic factors do not favor discretionary denial.

C.  Fintiv

Under 35 U.S.C. § 314(a) we have discretion to deny institution of an
inter partes review. Cuozzo Speed Techs., LLCv. Lee, 579 U.S. 261,273
(2016). Patent Owner contends we should discretionarily deny institution
under § 314(a) in view of the Texas and Oregon litigations. Prelim. Resp.
23.

We consider several factors when determining whether to deny
institution under § 314(a) based on a parallel district court proceeding,
specifically

1. whether the court granted a stay or evidence exists that one may be
grantedifa proceeding is instituted;

2. proximity of the court’s trial dateto the Board’s projected statutory
deadline for a final written decision;

3. investment in the parallel proceeding by the court and the parties;

4. overlap between issues raised in the petition and in the parallel
proceeding;

5. whether the petitioner and the defendant in the parallel proceeding
are the sameparty; and

6. other circumstances that impact the Board’s exercise of discretion,
including the merits.

Apple Inc. v. Fintiv, Inc.,IPR2020-00019, Paper 11 at 5-6 (PTAB Mar. 20,
2020) (precedential) (“Fintiv’). We also consider “several clarifications”
made by the Director of the United States Patent and Trademark Office
(“USPTO”). See USPTO Memorandum, Interim Procedure for
Discretionary Denials in AIA Post-Grant Proceedings with Parallel District

17
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Court Litigation, 2 (June 21, 2022), available at
https://www.uspto.gov/sites/default/files/documents/interim_proc_discretion
ary denials aia parallel district court litigation memo 20220621 .pdf
(“Director’s Memo”).

1. Factor I — Whether the court granted a stay or evidence
exists that one may be granted if a proceeding is instituted

Under thefirst Fintiv factor, we consider “whether the court granted a
stay or evidence exists that one may be grantedif a proceeding is instituted.”
Fintiv, Paper 11 at 6. Patent Owner contends factor 1 is neutral because
Petitioner has not filed a motion to stay the Oregon litigation and the district
court has not stayedthe case pendinga decision on whether to institute inter
partes review in this proceeding. Prelim. Resp.23-24. PatentOwner
further contends that the district court in the Texas litigation has not ruled on
Micron’s opposed stay motion. /d. at 24.

On October 10, 2023, and after reply and sur-reply briefing concluded
in this case, the district court in the Oregon litigation denied Petitioner’s
motion to extend a temporary stay of deadlines untilsuch time as a decision
on whether to institute review is rendered in this proceeding, Ex. 2022.

This order, however, does not clearly indicate whethera stay might be
grantedifinter partes review is instituted in this proceeding. Id. at4. As
such, we determine that Fintiv factor 1 is neutral.

2. Factor 2 — The proximity of the court’s trial date to the
Board’s projected statutory deadline for a final written
decision

Under the second Fintiv factor, we consider the “proximity of the
court’s trial date to the Board’s projected statutory deadline for a final

written decision.” Fintiv, Paper 11 at 6. Petitioner contends that no trial

18
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date has been set in the Oregon litigation and “the average time to trial in the
District of Oregon is 46.3 months.” Pet. 92 (citing Ex. 1030).

Patent Owner contends Petitioner overlooks the fact that the
co-pending Micron litigation in Texas will undoubtedly go to trial first.
Prelim. Resp. 24. According to Patent Owner, “[t]his earlier trial date tips
factor 2 in favor of discretionary denial.” Id.

No trial date has been set in the Oregon litigation and the estimated
time to trial is well after the projected statutory deadline for a final written
decision in this case. Pet.Reply 2; Ex. 1030; see also Ex. 2022, 5 (district
court order requiring the parties to file a proposed case schedule through
claim construction). As such, this factor does not favor discretionary denial.
Fintiv, Paper 11 at 3 (notingthat in the case where the district court has set a
trial date after the Board’s deadlineto issue a final written decision, “the
Board may be less likely to deny institution”), 9 (explaining that when the
court’s trial date is “significantly after” the projected statutory deadline for
issuing a final written decision, “the decision whether to institute will likely
implicate other factors discussed herein, such as the resources that have been
investedin the parallel proceeding”) (footnote omitted).

As noted by Patent Owner, the Texas litigation is likely to go to trial
before any final written decision in this case. Prelim. Resp.24. Giventhe
stipulations discussed below for Fintiv factor 4, however, the Texas
litigation is unlikely to address all (or a majority of) the issues raised in the
Petition. Moreover, Petitioneris not a party to the Texas litigation. As such,
the Texas litigation trial date does not tip Fintiv factor 2 in favor of
discretionary denial. See Dolby Laboratories, Inc. v. Intertrust Techs Corp.,
IPR2020-01123,2021 WL 54756 (PTAB Jan. 6, 2021) (addressing Fintiv
factors 2 and 5 together).
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3. Factor 3 — Investment in the parallel proceeding by the
court and the parties

Under thethird Fintiv factor, we consider the “investment in the
parallel proceeding by the court and the parties.” Fintiv, Paper 11 at 6.
Patent Owner contends that by the time of an institution decision the parties
in the Oregon litigation will have exchanged infringement and invalidity
contentions, and the partiesin the Texas litigation will have exchanged
infringementand invalidity contentions, with discovery and depositions
underway. Prelim.Resp. 25.

The investmentin the Oregon and Texas litigations is minimal. No
substantive rulings relating to invalidity have been issued by either district
court and the partiesare at the early stages of discovery. Prelim. Resp. 25;
IPR2023-00900, Exhibit 2001; Ex. 2022, 2 (discussing the status of the
Oregon litigation). As such, we determinethat Fintiv factor3 weighs
against discretionary denial.

4. Factor 4 — Overlap between issues raised in the petition
and in the parallel proceeding

Under the fourth Fintiv factor, we consider the “overlap between
issues raised in the petition and in the parallel proceeding.” Fintiv, Paper 11
at 6. In both the Texas litigation and the Oregon litigation, the petitioners
have submitted stipulations not to pursue certain issues and/or grounds
before the district court. Inthe Texas litigation, the petitioner stipulates that
it will not pursue “any obviousness ground that includes the primary
references in [the] Petition,” i.e., Lee!'! and Watanabe. TPR2023-00900,
Exhibit 1031. In the Oregon litigation, Petitioner stipulates that

' In IPR2023-00900, the petitioner relies on U.S. PatentNo. 6,881,994 B2
toLee. IPR2023-00900, Exhibit 1007. In this proceeding, Petitioner relies
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if the PTAB institutes an inter partes review (“IPR”)
proceeding for the 702 patent on the grounds presented in
Intel’s petition in IPR2023-00991, and so long as the PTAB
does not vacate its institution decision or otherwise terminate
the instituted IPR, Intel will not pursue an invalidity defense in
this lawsuit that the patent claims subject to the instituted IPR
are invalid based on grounds that were raised or reasonably
could have been raised during the IPR.

Ex. 1034. 2.

The stipulation filed in the Texas litigation mitigates, to an extent,
concerns of potentially conflicting decisions and duplicative efforts between
the district court andthe PTAB.!? Director’s Memo at 7. Similarly,
Petitioner’s stipulation in the Oregon litigation (i.e., that it will not pursue an
invalidity defense that the claims challenged in this IPR proceeding are
invalid based on grounds that were raised or reasonably could have been
raised during the IPR) also mitigates concerns of potentially conflicting
decisions and duplicative efforts.

Patent Owner contends Petitioner’s stipulation falls short of a Sotera
stipulation by carving out any circumstance that “otherwise terminate[s] the

instituted IPR.” Prelim. Sur-reply 2—-3. Patent Owner interprets this carve-

on the patentapplication publication of the Lee patent. Ex. 1007. Because
the disclosures of the Lee patent and patent application publication are
substantively identical, we consider the stipulation not to pursue any
obviousness ground based on Lee to apply with equal force to Lee’s patent
application publication.

12 The stipulation in the Texas litigation bars the defendant from pursuing
“any obviousness ground that includes” Lee or Watanabe. IPR2023-00900,
Exhibit 1031. Here, Petitioner’s grounds 1 A—1F challenge claims 13—17
based in whole or in part on Lee, and grounds 2A—2C and 3 challenge claims
1 and 13 based on combinations of references that do not include Lee or
Watanabe. Pet. 3. Assuch, the grounds to be resolved by the PTAB will
differ somewhat from those presented in the Texas litigation.

21



IPR2023-00991
Patent 7,378,702 B2

out to mean the stipulation will not take effect until the Board issues a final
written decision, thereby rendering the stipulation an “empty promise” as the
district court in the Texas litigation will undoubtedly resolve validity before
a final written decision in thiscase. /d. at 3. We disagree. We do not
understand Petitioner’s stipulation to require that a final written decision be
issued before the stipulation takes effect. Rather, so long as an inter partes
review is instituted, and until such time as the IPR is terminated or vacated,
Petitioner will not pursue any invalidity defense before the district court that
is “based on grounds that were raised or could have been raised during the
IPR.” Ex. 1034.

In summary, given the stipulations filed by the petitioners in the
Oregon and Texas litigations, it appears that there will be minimal, if any,
overlap between the issues raised in the petitions and in the parallel district
court proceedings. Accordingly, Fintiv factor 4 weighs against discretionary
denial.

5. Factor 5 — Whether the petitioner and the defendant in the
parallel proceeding are the same party

Under the fifth Fintiv factor, we consider “whether the petitioner and
the defendant in the parallel proceeding are the sameparty.” Fintiv, Paper
11 at 6. Petitioner contendsit is a defendant in the Oregon litigation but is
not involved in the Texas litigation. Prelim. Reply 3.

Patent Owner contends Petitioner is a defendant in the Oregon
litigation and is closely related to the defendant in the Texas litigation.
Prelim. Resp. 27.

Because the trial in the Oregon litigation is currently set to occurafter
the issuance of a final written decision in this case, Petitioner’s status as a

defendant in the Oregon litigation does not support discretionary denial.

22



IPR2023-00991
Patent 7,378,702 B2

See, Samsung Electronics Co., Ltd. v. Mypaq Holdings Ltd.,IPR2022-
00307, Paper 10 at 13 (PTAB May 23, 2022). Moreover, Petitioner is not
the defendant in the Texas litigation. Accordingly, Fintiv factor 5 is, at best,
neutral.

6.  Factor 6 — Other circumstances that impact the Board’s
exercise of discretion, including the merits

Under thesixth Fintiv factor, we consider “other circumstances that
impact the Board’s exercise of discretion, including the merits.” Fintiv,
Paper 11 at 6. Petitioner contends this factor weighs against discretionary
denial as its recited grounds “present compelling merits.” Prelim. Reply 4.
Patent Owner contends Petitioner’s “patentability challenge is deeply
flawed” and “fails to show obviousness for any ground.” Prelim. Resp. 27.

The Director’s Memo instructed “PTAB panels to only consider
compelling merits if they first determined that Fintiv factors 1-5 favored a
discretionary denial.” CommScope Techs. LLCv. Dali Wireless, Inc.,
[PR2022-01242, Paper 23 at 4-5 (PTAB Feb. 27,2023) (decision on
Director review) (precedential). Onreview of Fintiv factors 1-5, as a whole,
we determine that the lack of a trial date in the Oregon litigation, the
stipulations filed in both the Oregon and Texas litigations, and the lack of
investment by the district courts and parties in the Oregon and Texas
litigations all weigh against exercising our discretion under § 314(a). The
remaining Fintiv factors are, at best, neutral. Thus, Fintiv factors 1-5 donot
favor discretionary denial, and we do not reach the compelling merits
analysis of Fintiv factor 6.

7. Summary
For the reasons discussedabove, upon a holisticreview of the Fintiv

factors, we determine that the circumstances presented do not warrant
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exercising our discretion under § 314(a) to deny institution of an inter partes
review.

D.  Claims 13—17 over Lee (Ground 14)

Petitioner contends the subject matter of claims 13—17 would have
been obvious over the disclosures of Lee. Pet. 16—41.

1. Lee

Lee is titled “Dense Arrays and Charge Storage Devices, and Methods
for Making Same” and published March 7, 2002. Ex. 1007, codes (43), (54).

Lee aims to reduce the cost of memory andlogic devices by
increasing device density. Id. §106. Lee statesit achieves these objectives
by providing “a monolithic three dimensional array of charge storage
devices comprising a plurality of device levels.” Id. §107. In this context
“monolithic” meansthat the layers of each level of the array are directly
deposited on the layers of each underlyinglevel of the array. Id. Thisisin
contrast to two-dimensional arrays, which “may be formed separately and
then packaged together to form a non-monolithic memory device.” 1d.

Figure 35 is reproduced below:
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Figure 35 is a schematic of a three-dimensional array of devices. Id. 4 60.
In the device of Figure 35, driver circuits 3103 are disposed in
monocrystalline substrate 3105 as CMOS or other transistors, and interlayer
insulating layer 3102 is then disposed on monocrystalline substrate 3105.
1d. 9§ 111. Charge storagelogic or memorydevices 3101 have a plurality of
device levels 3104 that are preferably separated by interlayer insulating
layers. Id.

Lee explains that “[t]he charge storage devices of the array may be
any type of semiconductor devices which store charge, such as EPROMs or
EEPROMs.” Id. §113. Such charge storage devices may be formed in
various configurations, “such as a pillar TFT EEPROM, a pillar diode with a
charge storage region, a self aligned TFT EEPROM, arail stack TFT
EEPROM, and various other configurations.” Id.

Figure 1A of Lee is reproduced below:
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Figure 1A is an illustration of a pillar memory. /d. §38. In Figure 1,

“[plillar memory device 100 includesa first contact region 102 formed on a
first input/output (I/0) 103 conductor formed on or above a plane (x-y) ofa
single crystal substate 101.” Id. §122. Semiconductor body 104 is formed

directly on first contact region 102 and a second contact region 106 is
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formed on body 104. Id. A secondl/Oregion 116 1is formed on second
contactregion 106. Id. Lee explains that first contact region 102, body 104,
and the second contact region 106 are each vertically aligned to form a
pillar 108. Id. “Adjacenttoand in contact with body 104 is a charge storage
medium 110,” with control gate 112 formed adjacent to and in direct contact
with charge storage medium 110. /d.

Lee explains that:

The programmed and unprogrammed state of the pillar memory
device is determined by whetheror not charge is stored in
charge storage medium 110. The charge storedin the charge
storage medium adds or subtracts from the voltage applied to
the control gate, thereby altering the voltage required to form a
conducting channel in body 104 to enable a current (e.g., read
current Ir) to flow between the first and second contact
(source/drain) regions.

1d. 9 123.

Figure 2 is reproduced below:
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FIG. 2

Figure 2 is an illustration of a pillar memory. /d. §41. Inthis embodiment,

pillar 207 includes a first source/drain contact region 202 comprising a
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heavily doped N+ silicon film that is formed on a first input/output 204 (e.g.
bit line) that is formed on or above a substrate 201. Id. §126. Body 206 is
composed of a lightly doped P-type silicon film 206 that is formed on and in
direct contact with N+ source/drain contact region 202. Id. Second drain
region 208 is composed of a heavily doped N+ silicon film and is formed on
and in direct contact with P type silicon film 206. /d. “A second conductive
input/output (e.g. word line/bit line) 210 is formed on the second N+
source/drain region 208.” Id. Chargestorage medium 211 comprises a
tunnel dielectric 212, floating gate 214, and control gate dielectric 216. Id

9 127. Control gate 218 is formed adjacent to, and in direct contact with,
control gate dielectric 216. Id. “Control gate 218 is formed of a conductor
such as but not limited to doped silicon or a metal such as tungsten.” 1d.

Figure 9A is reproduced below:

904\
el

N+ 902
P-

N+
YA AT,

900

FIG. 9A

Figure 9A illustrates a method of forming a pillar utilizing an intersection
etch technique. Id. §48. In Figure 9A, first /O conductor 900 is blanket
deposited, “followed by the sequential blanket deposition of the film stack
902 (e.g., N+/P-/N+) of thedesired pillar.” Id. § 141. “The first I/O film
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900 and the pillar film stack 902 are then etched to form a plurality of pillar
strips 904 as shown in Fig. 9a.” Id. Pillar strips 904 may then be etched to
form individual pillars with associated I/O films. Id.

2. Analysis— Claim 13

Petitioner contends Lee discloses every limitation of independent
claim 13. Pet. 16-31. Withrespectto claim 13[a], Petitioner contends that
Figure 35 of Lee discloses a substrate 3105 having driver circuits 3103
disposed therein. /d. at 18 (citing Ex. 100744 110-111). Petitioner further
contends that Figure 35 discloses interlayer insulating layer 3102 that is
above substrate 3105 and driver circuits 3103. Id. at 19-20 (citing Ex. 1007
111;Ex. 10039 118). Withrespecttoclaim 13[b]and 13[c], Petitioner
asserts that, if Patent Owner argues that a “stackable add-on layer”
encompasses any type of layer that is directly or indirectly adhered to the
“dielectric layer,” then bottom-most level 3104 in Figure 35 teaches the
limitations of claim 13[b] and 13[c]. /d. at 20-27, 29-30. Withrespectto
claim 13[d], Petitioner contends that one of ordinary skill in the art would
have understood that the memory cells depicted in Figures 1A—1B, 2, 7, and
25A, are all nonvolatile memory cells. /d. at 30-31 (citing Ex. 1007 g 6,
113,122, 125; Ex. 1003 4 139).

On this record, we preliminary adopt Petitioner’s construction of
“stackable add-on layer,” which Petitioner does not assert is disclosed in Lee
under its proposed construction. Thatis, Petitioner does not assert that Lee’s
method of direct deposition of each layer of its array would resultin a
“stackable add on layer” under its construction of that term. Assuch,
Petitioner does not demonstrate a reasonable likelihood that claim 13 would

have been obvious based on Lee alone. Prelim. Resp. 32—-33 (Patent Owner
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asserting that we should not institute on grounds based only on Lee because
Petitioner does not agree that claim 13 reads upon Lee’s disclosures).
3. Analysis — Claims 14—-17

Claims 14—17 each depend, directly or indirectly, from claim 13.
Petitioner’s arguments with respect to these claims do not remedy the
deficiencies noted above with respect to claim 13. Accordingly, Petitioner
does not demonstrate a reasonable likelihood that claims 14—17 wouldhave
been obvious over Lee.

E.  Claims 16 and 17 over Lee and Endoh (Ground IB)

Petitioner contends “Lee and Endoh teach claims 16 and 17°s
additional limitations under [Patent Owner’s] apparentinterpretation of ‘SOI
pillar.”” Pet.41—42. On this record, we preliminarily adopt Petitioner’s
construction of “SOl pillar,” and not Patent Owner’s apparent interpretation
upon which this ground depends. Moreover, claims 16 and 17 depend from
claim 13 and Petitioner’s arguments with respect to these claims do not
remedy the deficiencies noted above withrespect to claim 13. Assuch,
Petitioner does not demonstrate a reasonable likelihood that claims 16 and
17 would have been obvious based on Lee and Endoh.

F. Claims 13—17 over Lee and Kim (Ground 1C)

Petitioner contends that claims 13—17 would have been obvious over
the combined disclosures of Lee and Kim, under Petitioner’s construction of
“stackable add-on layer.” Pet. 50-54.

1. Kim

Kim discloses a “process of vertically stacking multiple wafers
supporting differentactive IC devices on a single die with low cost and high
via density with optimummetal bondingareas.” Ex. 10089 1. Kim notes

that as integrated circuit (IC) technology progresses, there is a desire for a
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“system on a chip” in which the functionality of all the IC devices of the
system are packaged together without a conventional printed circuit board.
1d. 4 4. “In practice, however, it is very difficult to implement a truly high-
performance ‘system on a chip’ because of vastly different fabrication
processes and different manufacturing yields for thelogic and memory
circuits.” /1d.

Kim explains that one known method of vertically stacking wafers
was three-dimensional (3D) wafer-to-wafer vertical stack technology, in
which multiplelayers of active IC devices, such as processors,
programmable devices and memory devices, are vertically stacked inside a
single chip. Id. §7. A majorchallenge to such methods “is the bonding
between wafers and between die in a single chip.” Id. 8. For example, in
one prior art method, polymer glue may be required to bond the vertically
stacked wafers. Id. In another prior art method, copper may be used to bond
the vertically stacked wafers. Id. One drawback to this second method is
that a carrier wafer is required to transport thinly stacked wafers, and a
polymer glue is used to affix the carrier wafer on thetop wafer during the
vertically stacked wafer processing. Id. According to Kim, there existed a
need “for a simpler but more efficient process of vertically stacking multiple
wafers supporting differentactive IC devices on a single die with low cost

and high via density with optimal metal bonding areas.” /d.
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Figure 1 of Kim is reproduced below:

FIG. 1

Figure 1 “illustrates an example three-dimensional (3-D) wafer-to-wafer
vertical stack forming a single chip.” /d. § 10. In Figure 1, 3-D vertical
stack (chip) 100 may comprise any number of active device polysilicon (S1)
wafers, such as wafers #1 (110), #2 (120), and #3 (130). Id. 920. Wafer#1
may include, for example, one or more microprocessors; wafer #2 may
include one or more memory devices; and wafer #3 may include one or more
radiofrequency (RF) or optical communication devices. /d. Kimnotes that
the disclosed invention is “applicable for use with all types of semiconductor
wafers and integrated circuit (IC) devices, including, for example, MOS
transistors, CMOS devices, MOSFETs, and new memory devices and
communication devices.” Id. 4 19.

Kim notesthat, “[t]ypically, a dielectric layer 102 is used to bond the
active device wafers 110, 120 and 130.” Id. §20. However, a “metal to
metal” bond can also be used to stack wafers 110, 120, and 130 to form
vertical stack 100. Id. §21. “This metal to metal bond method may serve

not only as electrical connections to active IC devices on the vertically
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stacked wafers 110, 120, and 130. . . but also [to] bond adjacent wafers 110,
120,and 130.” Id.

Kim explains that a “2-wafers vertical stack” may also be formed
according to the process of theinvention. /d. 422, Fig. 2. This “vertical
stack can effectively integrate diverse process technologies on a single wafer
process, such as, for example, logic/memory stacking, processor stacking,
optical interconnect, system-on-chip, and RF interconnect.” Id.

2. Analysis— Claim 13

With respect to claims 13[a] and [b], Petitioner contends that Lee
discloses these limitations for the same reasons discussed above with respect
to obviousness based on Lee alone. Pet. 50. With respectto claim 13[c],
Petitioner contends that Kim discloses a method of forming a three-
dimensional (3-D) wafer-to-wafer vertical stack that is applicable for use
with “all types of semiconductor wafers and integrated circuit (IC) devices,
including, for example, ... CMOS devices, MOSFETSs, and new memory
devices.” Id. at 51 (citing Ex. 1008 49 19-20). Petitioner further contends
that Kim teaches that the vertical stack may comprise “any number” of
wafers, includinga wafer with one or more microprocessors and a wafer
including one or more memory devices, and that dielectric layer 102 may be
used to separate andbond the wafers. Id. (citing Ex. 1008 920, 22, Fig. 1).

With respect to the reason to combine Lee and Kim, Petitioner
contends that Lee discloses that each level 3104 is deposited on the
underlying level of array 3101, but “does not clearly describe how the
bottom level 3104 of array 3101 is formed on insulating layer 3102.” Id.
(citing Ex. 1007949 107-113). Consequently, Petitioner contends that one of
ordinary skill in the art would have looked to other art, such as Kim, for

details about attaching bottom level 3104 to insulating layer 3102. Id. This
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is “especially so,” according to Petitioner, where a person of ordinary skill in
the art, “at the suggestion of Lee, was looking to separately form a two-
dimensional array of memory devicesand ‘package [it] together’ with Lee’s
substrate 3105 having driver circuits 3103 formed therein and insulating
layer 3102 on top ‘to form a non-monolithic memorydevice.”” Id. at 51-52
(citing Ex. 1003 49 190-192; Ex. 1007 9 107); see also id. at 52 (asserting
that Kim contemplates bonding a wafer having CMOS devices, like Lee’s
substrate 3105, with a wafer having memory devices, like Lee’s level 3104).

Petitioner asserts that a person of ordinary skill in the art would have
recognized that using wafer-bonding to bondlevel 3104 to insulating layer
3102 would constitute “nothing morethan usinga known technique (Kim’s
wafer bonding)to improve a similar device (the structurein Lee’s Figure 35)
in the same way (logic/memory stackingusing a wafer bonding process).”
Id. at 53. Petitioner further asserts that using Kim’s method of wafer
bondingto bond level 3104 to insulating layer 3102 “would have amounted
to applying a known technique (Kim’s wafer bonding) to address the same
known problem recognized by both Lee and Kim (fabricating 3D memory
arrays above a substrate containing electrical devices) using prior art
elements according to their established functions (Kim’s wafer bonding and
Lee’s memory cell structures in Figures 1A—B, 2, 7, or 25A in Lee’s Figure
35 structure).” Id. (citing Ex. 1003 9195; Intel Corp. v. PACT XPP Schweiz
AG, 61 F.4" 1373, 1380 (Fed. Cir. 2023); KSR, 550 U.S. at 417).

Petitioner also asserts that a person of ordinary skill in theart would
have understood that wafer-bonding Lee’s bottom level 3104 to insulating
layer 3102 would allow for more efficient quality control with less potential
waste, as compared to monolithic deposition. /d. at 53—54. Petitioner

reasons that using a wafer-bonding method would allow quality control (e.g.,
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testing for shorts)to be performed on stacked memory cells one at atime
and, “[1]f'a qualityissue is detected, then only that level 3104 would need to
be discarded, whereas with deposition, the whole underlying structure (e.g.,
substrate with electrical devices, any previously-deposited stacks, etc.)
would need to be discarded.” 1d. at 54 (citing Ex. 1003 §196).

Patent Owner contends Petitioner’sreasons for combining Lee and
Kim are inaccurate. Prelim. Resp. 34. First, Patent Owner contends that
Lee in fact discloses how level 3104 is formed on insulating layer 3102, i.e.,
through direct deposition to form a monolithic array. /d. at 34-35 (citing
Ex. 1007 9 107). Second, Patent Owner contends that Lee does not suggest
formingatwo-dimensional array, as asserted by Petitioner, but instead
expresses a clear preference for amonolithic array. /d. at 36-37 (“Lee
presented separately formed two-dimensional arrays as a contrast against the
preferred monolithic three-dimensional arrays of the invention.”). And,
according to Patent Owner, Petitioner “does not explain why one of ordinary
skill in the art relying upon Lee’s disclosure would choose a less dense and
more costly configuration than the one actually recommended by Lee.” 1d.
at 37-38. Third, Patent Owner contends that Petitioner does not explain
how Kim’s wafer bonding would “improve” Lee’s monolithic three-
dimensional array depicted in Figure 35, “which Lee itself taught is more
dense and less costly” than a non-monolithic array. /d. at 38 (citing
Ex. 1007 99 106—-107). Finally, Patent Owner contends Petitioner’s alleged
motivation of quality control simply “explains a way to improve yield in the
manufacture of non-monolithic stacked wafers[, ] [1]t does not provide a
reason to use non-monolithic stacked wafers as compared to monolithic

three-dimensional arrays.” Id. at 39.
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We agree with Patent Owner on several points. For example, contrary
to Petitioner’s arguments (Pet. 34-35), Lee appears to explain how the
bottom level 3104 of array 3101 is formed and bonded to dielectric layer
3102, 1.e., through direct deposition on the dielectric layer. Ex. 100799 107,
122. Also, Lee does not appear to advocate for stacking two-dimensional
arrays, but rather contrasts this method with its potentially more efficient
monolithic arrays. Id. 107 (teachingthat device density is improved by
providing “a monolithic three dimensional array of charge storage devices
comprising a plurality of device levels™). Petitioner also does not appear to
adequately explain how Kim’sknown method of wafer bonding would
“improve” Lee’s device. Pet. 53.

Petitioner provides other explanations, however, as to why one of
ordinary skill in the art would have implemented Kim’s method of wafer
bondingto bond level 3104 of Lee to insulating layer 3102 (as shown in
Figure 35). First, Petitioner contends that wafer-bonding Lee’s bottom level
3104 to insulatinglayer 3102 would minimize waste resulting from
electrical defects. Pet.53—-54; Ex. 1016, 1:30-37 (noting that the yield for
silicon-on-insulator wafers is typically 70% and by stacking two wafers the
maximum yield achievable is therefore 49%). Patent Owner disagrees,
asserting the benefit identified by Petitioner merely provides a way to
improve yield in non-monolithic arrays, and does not provide a reason to use
stacked wafers as compared to a monolithic array. /d. We determine that
Petitioner’s asserted benefit is adequate for purposes of institution.

Petitioner asserts that using Kim’s wafer bonding method to construct
Lee’s memory cells would have provided the abilityto individually test
each layer before it is added to the stack, thereby reducing waste.

Pet. 53—-54. We agree with Patent Owner that Dr. Sechen does not compare
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yields for monolithic three-dimensional arrays to yields for non-monolithic
stacked wafers. Prelim. Resp.39. Nevertheless, there remains a fact issue
as to whether Petitioner’s asserted benefit would have outweighed the
competing benefits of improved density and lowered costs of monolithic
arrays identified in Lee (Ex. 1007 9 106—107). This issueis best resolved
on a complete trial record. See Intel Corp. v. Qualcomm Inc.,21 F.4" 784,
795-796 (Fed. Cir. 2021) (noting that the presence of “simultaneous
advantages and disadvantages” does not necessarily obviate motivation to
combine, andthat the relative advantages and disadvantages must be
weighted to determineif the identified disadvantages outweigh “any reason
to combine™); Arctic Cat Inc. v. Polaris Indus., Inc., 795 F. App’x 827, 833
(Fed. Cir. 2019) (“The Board must weigh the benefits and drawbacks of the
modification against each other, to determine whether there would be a
motivation to combine.”); see also In re Fulton,391 F.3d 1195, 1200 (Fed.
Cir. 2004) (noting that “a particular combination” need not be the preferred,
or the most desirable, combination described in the prior art in order to
provide motivation to combine).

Second, the parties’ contentions presenta fact issue as to whether
fabricating Lee’s vertical memory structure using Kim’s wafer bonding
method would have amounted to nothing more than applying a known
technique to address a known problem using prior art elements according to
their established functions, as Petitioner contends (Pet. 53), or whether the
combination would not have been viewed as an improvement of Lee’s
monolithic three-dimensional arrays, as Patent Owner contends (Prelim.
Resp. 38-39). See KSR, 550 U.S. at 417 (“[ A] court must ask whether the
improvement is more than the predictable use of prior art elements according

to their established functions.”); see also id. at 416 (“when a patent claims a
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structure already known in the prior art that is altered by themere
substitution of one element for another known in the field, the combination
must do more than yield a predictableresult.”).

In view of the foregoing, we determine that Petitioner sufficiently
identifies where Lee and Kim disclose each limitation of claim 13 and
provides a rationale for combining the prior art disclosures that is sufficient
to meet the reasonable likelihood standard at the institution stage.

3. Analysis- Claims 1417

Claims 14—17 each require an “SOl pillar.” Ex. 1001, 12:35-52.
Petitioner contends that if Patent Ownerarguesthat an “SOI pillar”
“encompasses any pillar-shaped structure with insulating material below it,”
then Lee discloses or suggests the subject matter of claims 14—17. Pet. 31—
41 (contentionsbased on Lee alone), 54 (relying on the same contentions for
combination of Lee and Kim as presented for Lee alone).

Patent Owner contends Petitioner’s arguments do not support
institution because they are based on a claim construction Petitioner does not
agree with. Prelim. Resp.31.

Petitioner’s arguments in this ground are based on a claim
construction Petitioner does not support and we do not adopt. Assuch,
Petitioner does not demonstrate a reasonable likelihood that claims 14—17
would have been obviousover Lee and Kim.

G.  Claims 16—17 over Lee, Kim, and Endoh (Ground 1D)

Petitioner contends that, to the extent Patent Owner’s apparent
construction of “SOI pillar” is adopted, the subject matter of claims 16—17
would have been obviousover the combined disclosures of Lee, Kim, and

Endoh. Pet. 55.
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Patent Owner contends Petitioner’s arguments with respect to this
ground do not support institution because they are based on a construction of
“SOI pillar” that Petitioner does not agree with. Prelim. Resp. 31.

Petitioner’s arguments in this ground are based on a claim
construction Petitioner does not support and we do not adopt. Assuch,
Petitioner does not demonstrate a reasonable likelihood that claims 16—17
would have been obviousover Lee, Kim, and Endoh.

H.  Claims 13—17 over Lee and Aspar (Ground 1E)

1. Aspar

Aspar is an article published in the Joumal of Electronic Materials and
is titled The Generic Nature of the Smart-Cut® Process for Thin Film
Transfer. Ex. 1009. Aspar explains that the Smart-Cut process “is based on
ion implantation and wafer bonding.” Id. at 834. Asparnotesthation
implantation induces formation of an in-depth weakened layer that leads to
delamination of a thin film from a thick substrate. /d. Wafer bondingand
layer transfer then enable different materials to be associated to form
multilayer substrates. /d. According to Aspar, the Smart-Cut process was
“first developed to obtain silicon-on-insulator (SOI) materials,” and is now
“an industrial process which provideshigh quality materialsin large

quantities.” Id.
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Figure 1 of Aspar is reproduced below:
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Figure 1 is a “[s]chematic description of the Smart-Cut® process, used to
obtain SOl wafers.” Id. at 835. The process for obtainingan SOI wafer
begins with hydrogen implantation in substrate A, which induces formation
of an in-depth weakened layer. Id. at 834. Substrate A isthenbondedtoa
support B by wafer bonding. A splitting stepis then performed, allowing the
transferofa thin layer from substrate A onto support B. /d. A final
treatment may then be performed to remove the rough surface left after
splitting. Id.
2. Analysis — Claim 13

Petitioner contends that Lee and Aspar disclose the limitations of
claims 13[a] and [b] for the samereasons discussed above with respect to the
ground based on Lee alone. Pet.56. With respectto limitation 13[c],
Petitioner contends that Aspar discloses “transferring SOI layer stacks
already formed onto a single substrate or a SOI wafer,” and one of ordinary
skill in the art would have sought to use this method to wafer bond bottom
level 3104 (“stackableadd-on layer”) in Lee’s Figure 35 to insulating layer
3102 (“dielectric layer”). Id. at 56-58. Petitionerprovides the following

illustration of'its proposed combination:
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The illustration above is Petitioner’s depiction of the combination of
Wafer B (a portion of Figure 35 of Lee) and Wafer A (Figure 9A of Lee
(inverted and applied to a substrate)) to form a combined Wafer B+ A. 1d.
at 59. Asshown in the above figure, Petitioner contends that one of ordinary
skill in the art would have formed the substrate and dielectric layer of
Figure 35 of Lee and then wafer bonded the substrate and device layer of
Figure 9A of Lee to this substrate. /d. Then, the substrate (blue) would be
removed and individual memory cells in level 3104 fabricated from the
transferred thin layer in thesame way they are fabricated in Lee. /d. at 60.

Petitioner contends one of ordinary skill in the art would have been
motivated to make such a combination for several reasons. First, Petitioner
contends that Aspar itselfteaches that the disclosed Smart-Cut process
allows the formation of multiple SOI layers stacks and that this process was
known to have several advantages, including “transferring thin layers of very
good thickness homogeneity and with a high crystalline quality.” Id. at 60—
61 (quoting Ex. 1003 9212; Ex. 1009, 834).

Petitioner also contends that the proposed combination would
constitute usinga “known technique (Aspar’s Smart-Cut® process) to
address the same known problem recognized by both Lee and Aspar
(fabricating 3D structures) using prior art elements according to their

established functions (Aspar’s Smart-Cut® process and Lee’s Figure 35
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memory device using thememory structures of Figure 1A—1B, 2, 7, or
25A).” Id. at 61 (also asserting that the combination of Lee and Aspar
would have constituted the combination of a known technique, to improve a
similar known device, in the same way). Petitioner also contends that use of
Aspar’s process as compared to monolithic deposition would allow “for
more efficient quality control at the layer formation stage.” Id. (citing

Ex. 1003 4/213). In particular, Petitioner contends that quality control can
be performed on each stack prior to bonding, allowing defective stacks to be
discarded as opposed to the entire structure. /d. at 61-62.

Patent Owner generally repeats its arguments discussed above with
respect to Kim. Prelim. Resp. 33-39. In particular, Patent Owner argues
that there is no evidence that Aspar’ssystem would “improve” Lee’s
monolithic device, and quality control for non-monolithic devices (the
proposed device of Lee and Aspar) does not provide areason to switch from
Lee’s monolithic structure to a stacked structure. Prelim. Resp. 38-39.

After considering the parties’ arguments and evidence, we determine
that Petitioner’s asserted quality control benefit and KSR-based rationales
provide a sufficient basis on which to institute review, and the parties’
contentions present factual issues that are best resolved on a full record after
trial.

3. Analysis— Claims 14—-17

Petitioner contends that Lee discloses the elements of claims 14—-17,
relying on the same contentions for the combination of Lee and Aspar as
Petitioner presents for Lee alone. Pet. 63. In addition, Petitioner contends
that Aspar discloses usingits Smart-Cut process to form SOI wafers, which
constitute a doped stackable add-on layer that is bonded to Wafer B to form
pillars (“SOI pillars”). Id.
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Patent Owner does not address Petitioner’s arguments with respect to
claims 14—17 over Lee and Aspar, apart from its motivation to combine
arguments with respect to independent claim 13. Prelim. Resp. 33—-39.

On this record, it is unclear whether Petitioner’s arguments for claims
14—17 are based on its proposed construction for “SOI pillar” or on a claim
construction Petitioner does not support and we do not adopt. In addition,
Petitioner does not appear to explain how the combination of Lee and Aspar
would have resulted in an “SOI pillar” under Petitioner’s construction for
that term.

L Claims 16—17 over Lee, Aspar, and Endoh (Ground IF)

Petitioner contends that the subject matter of claims 16 and 17 would
have been obvious over the combined disclosures of Lee, Aspar, and Endoh
based on Petitioner’s proposed claim constructions. Pet. 64. Petitioner
argues that one of ordinary skill in the art would have “found it obvious to
form a suitable doped stack of the stackable add-on layer added using SOI
technology to form SOI pillars with two memory cells as taught in Endoh for
the same reasons described” in earlier sections of the Petition addressing Lee
in combination with Aspar and Lee in combination with Endoh. 7d.

Patent Owner contends this ground fails because, for the reasons
discussed above, Petitioner fails to demonstrate that one of ordinary skill in
the art wouldhave combined Lee and Aspar. Prelim. Resp. 33.

On thisrecord, we are concerned that Petitioner’s cross-reference to
other sections of the Petition may not be sufficient to support a challenge
based on Lee, Aspar, and Endoh. See In re Magnum Oil Tools Int’l, Ltd.,
829 F.3d 1364, 1380 (Fed. Cir. 2016) (holding that petitioner’s burden of

demonstrating obviousness is not met by a conclusory argument that “the
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same analysis” for one combination of references applies to a different
combination of references).

J. Claim 13 over Johnson (Ground 2A4)

Petitioner contends the subject matter of claim 13 would have been
obvious over the disclosures of Johnson. Pet. 65-73.

1. Johnson

Johnson s titled “Vertically Stacked Field Programmable Nonvolatile
Memory and Method of Fabrication,” and issued March 7, 2000. Ex. 1010,
codes (45), (54).

Johnson discloses a “very high density field programmable memory”
that includes an array that “is formed vertically above a substrate using
several layers, each layer of which includes vertically fabricated memory
cells.” Id. at code (57). The fabrication process for the memory cells of
Johnson is schematically illustrated in Figures 6(b)—6(g). Id. at 12:42—43.
Figure 6(b) is reproduced below:

-lmm\
45

48

FIG. 6(b)
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Figure 6(b) 1s a perspective view of a conductor layer and layer stack used in
the fabrication of amemorycell. /d. at 4:38-39. Johnson explains that
fabrication of the memory cell begins with a wafer that may have CMOS
transistors for the peripheral circuitry fabricated in the monocrystalline
substrate. /d. at 13:26-29. Aninsulator is then deposited and, preferably,
planarized. Id. at 13:30-33. Neither of these steps or structures are depicted
in Figure 6(b). Id. at 13:35-36. Then, first conductor layer 46 and layer
stack 45 are sequentially deposited. /d. at 13:32-35. Next,a mask that
defines the features of the conductor layer is applied and these features are
etched intoboth pillar layer stack 45 and first conductor layer 46. Id. at
13:37-39. An insulator is then deposited on the wafer and planarized. /d. at
13:39-40.

Figure 6(c) is reproduced below:

Figure 6(c) depicts the wafer after etching and depositing of the insulator
layer on the wafer, and shows individual pillar layer strips, as opposed to

isolated individual pillars. /d. at 13:41-45. Although not shown in Figure
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6(c), Johnson explains that a dielectric fills the voids between the strips and
pillars, adding support to the array. Id. at 13:51-53.

Johnson explains that this process is repeated multiple times to form
multiplelevels of conductors and vertically stacked pillars. /d. at 13:58—
14:27. Figure 6(g) depicts a stack with three conductor layers. /d. at 14:21—
22.

Figure 6(g) depicts the wafer after three levels of conductors and layer
stacks have been deposited, but before all of the maskingand etching steps

have been applied to the upper most layer. /d. at 14:10—19.
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2. Analysis: Claim 13

Petitioner contends that Johnson discloses every limitation of claim
13, at least under Patent Owner’s apparent construction of “stackable add-on
layer.” Pet. 65—73. Withrespectto claim 13[a], Petitioner contends that
Johnson discloses forming CMOS transistors, 1.e., electrical devices, within
a monocrystalline substrate and depositing a dielectric insulating layer over
the substrate and electrical devices. Id. at 6566 (citing Ex. 1010, 13:26-35;
Ex. 1003 9226). Withrespectto claim 13[b], Petitioner contends that
Johnson discloses vertically oriented semiconductor memory cells and a
“stackable add-on layer” under Patent Owner’s apparent construction of this
term, i.e., amonolithically and directly deposited layer created on an
insulator. /d. at 66—68, 72. Withrespect to claim 13[c], Petitioner contends
that the “stackable add-on layer” of Johnson is bonded to an insulator
deposited on a wafer. Id. at 69—72 (citing Ex. 1010, 12:8-12, 12:42—65,
13:26-35, Fig. 6(b)). Withrespectto claim 13[d], Petitioner contends that
Johnson is directed to non-volatile memory cells that include at least one
transistor. Id. at 72-73.

On this record, we preliminarily adopt Petitioner’s construction of
“stackable add-on layer,” which Petitioner does not assert is disclosed in
Johnson under its proposed construction. As such, Petitioner does not
demonstrate a reasonable likelihood that claim 13 would have been obvious
based on Johnson alone. Prelim. Resp. 31 (PatentOwner asserting that
Petitioner’s ground based solely on Johnson fails because it is based on a
claim construction that Petitioner does not agree with).

K. Claim 13 over Johnson and Kim or Aspar (Grounds 2B, 2C)

Petitioner contends the subject matter of claim 13 would have been

obvious over the combined disclosures of Johnson and Kim or Aspar.
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Pet. 74—77 (Johnson and Kim), 77-82 (Johnson and Aspar). Petitioner’s
arguments for these two grounds are similar to the arguments discussed
above with respect to the combinations of Lee and Kim or Aspar. Compare
Pet. 50—63 with id. at 74-82.

Patent Owner presents two arguments against the combination of
Johnson and Kim or Aspar: (1) that there is insufficient evidence that the
dielectric layer of Johnson is disposed above the electrical devices; and (2)
that Petitioner presents insufficientreasoning to support the combination of
Johnson and Kim or Aspar. Prelim. Resp. 40—48. We address these issues
in turn.

1. “a dielectric layer disposed above the electrical devices”

Claim 13 requires “a substrate having electrical devices formed
therein, and further having a dielectric layer disposed above the electrical
devices.” Ex. 1001, 12:25-27.

Petitioner contends that “Johnson’s fabrication starts with a wafer
having devicesin the substrate and ‘[a]n insulatorthen is deposited.’”

Pet. 66 (quoting Ex. 1010, 13:26-35). Petitioner further contends that the
fabrication sequence of the memory cells depicted in Figures 6(b)—6(g) of
Johnson “involves ‘deposition and planarization of an interlevel dielectric.””
Id. (quoting Ex. 1010, 12:42-54). Accordingly, Petitioner contends that
Johnson teaches “a dielectric layer disposed above the electrical devices.”
Id. (citing Ex. 1003 4226).

Patent Owner contends that Johnson “says nothing about whether the
insulator (the Petition’s alleged dielectric layer) is disposed above any
electrical devices, as required by limitation 13[a].” Prelim. Resp. 41. Patent
Owner contends that in contrast to Lee Figure 35 which expressly depicts

devices in the substrate and covered by dielectric layer 3102, “Johnson is
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silent as to the depth of any dielectric layer in relation to the height of any
electrical devices.” Id. at 41-42.

On thisrecord, we find that Petitioner contention that Johnson
discloses “a dielectric layer disposed above the electrical devices,” as recited
in claim 13, is sufficient for purposes of institution. For example, Johnson
discloses that CMOS transistors for the peripheral circuitry may be
fabricated in the monocrystalline substrate. Ex. 1010, 13:26-29. Then, an
insulator is deposited on the substrate, first conductor layer 46 is deposited
above the insulator, and first layer stack 45 is deposited on the first
conductive layer. /d. at 13:30-35, Fig. 6(b). Johnson discloses that layer
stack 45 “is a continuous sheet that extends across the entire integrated
circuit (indeed across the entire wafer) such as shown in Fig. 6(b).” Id. at
12:42-47.

2. Reason to Combine Johnson and Kim or Aspar

Petitioner contends that a person of ordinary skill in theart “would
have been motivated to use Kim’s wafer bonding techniques when
fabricating Johnson’s structure.” Pet. 74. Accordingto Petitioner’s
proposed combination, “Johnson’s separately fabricated memory cells. . .
would be formed on their own substrate,” which would then be “flipped and
bonded” to a wafer having, “for example, Johnson’s ‘CMOS transistors’ . . .
and insulating layer.” Pet. 75. Petitioner contends one of ordinary skill in
the art wouldhave sought to wafer bond Johnson’s layer of memory cells to
its insulating layer based on the teachings of Kim and Aspar because (1) this
modification “consists of nothing more than” using a known technique to
improve a similar known device in the same way (id. at 75-76); (2) this
modification “would have amounted to applying a known technique,” to

address the same known problem recognized in both Johnson and Kim and

48



IPR2023-00991
Patent 7,378,702 B2

Aspar, usingprior art elements according to their established functions (id.
at 76); and (3) this modification would allow for more efficient quality
control with less potential waste (id.).

Patent Owner contends Petitioner’s assertions that Johnson’s layer of
memory cells would be wafer bonded to Johnson’s insulating layer, and that
Aspar’s Smart-Cut bonding process would be used to bond Johnson’s layer
of memory cells to its insulating layer, merely address whether a skilled
artisan “could have made” the proposed combination. Prelim. Resp. 4647
(citing Pet. 75, 78). According to Patent Owner, assertions that Johnson’s
3D structure could be implemented with wafer stacking do not demonstrate
that one of ordinary skill in the art would have been motivated to make the
combinations or modification of prior art to arrive at the claimed invention.
ld.

Patent Owner also contends that the fact that wafer bondingwas a
potential altemative to Lee’s monolithic method of fabricating 3D structures
“does not provide a motivation for wholesale substitution of Johnson’s”
deposition method with Kim’sor Aspar’s wafer bonding. Prelim. Resp. 46.
Patent Owner also contends that Petitioner’s proposed substitution of wafer
bonding for Johnson’s deposition ““is discounted by [Petitioner’s] own
references explaining the problems with wafer bonding, such as reduced
density, which is contrary to the essence of 3D structures.” /d. (citing
Ex. 1016, 1:39-47; Ex. 1003 99 250, 261)

After considering the parties’ arguments and evidence, we determine
that Petitioner’s asserted quality control benefit and KSR-based rationales
provide a sufficient basis on which to institute review, and the parties’
contentions present factual issues that are best resolved on a full record after

trial.
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L. Claim 1 over Park and Kim (Ground 3)

Petitioner contends the subject matter of claim 1 would have been
obvious over the combined disclosures of Park and Kim. Pet. 82-91.

1. Park

Park is titled “Semiconductor Device Having Vertical Metal Oxide
Semiconductors and a Method for Manufacturing the Same,” and issued
November 5, 1996. Ex. 1011, codes (45), (54).

Park notes that conventional memory devices “traditionally form a
transistor in a lateral direction on a semiconductor substrate.” /Id. at 1:22—
23. Park explains, however, that “it is substantially impossible to realize a
semiconductor memory device of a continued higher capacity usingthe
conventional planarlayout.” Id. at 1:31-33.

To allow for higher capacity memory devices, Park discloses the use
of a silicon pillar that “is extended in a perpendicular (vertical) direction
with respect to the semiconductor substrate” and surrounded by an insulating
film. Id. at 2:15-20. “A gate insulating film is interposed between the
silicon pillar and a gate electrode surrounding the silicon pillar” and
impurity regions “are formed in upper and lower portions of the silicon pillar

to form the source and drain regions.” Id. at 2:20-25.
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Figure 9 of Park is reproduced below:
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Figure 9 is a cross-sectional view of a DRAM cell manufactured according
tothe invention of Park. Id. at 5:33—-35. In Figure 9, transistors T1 and T2
are formed with a vertical channel structure. /d. at 5:36-37. Capacitors C1
and C2 are formed under first and second transistors T1 and T2 and are
comprised of storage electrodes 62 connected to sourceregions 50 of the
first and second transistors T1 and T2. Id. at 5:39—41. Plate electrode 66
surrounds the entire surface of the storage electrode 62, with a dielectric film
64 interposed therebetween. Id. at 5:41-43. First bitline 80 is connected to
drain region 72 of first transistor T1, and second bitline 82 is connected to

drain region 72 of second transistor T2. Id. at 5:43—46.
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2. Analysis: Claim 1

Petitioner contends theuse of Kim’s wafer stack comprising logic
devices in combination with Park’s DRAM cells teaches or suggests every
limitation of claim 1. Pet.83-93. Petitioner further contends that one of
ordinary skill in the art would have been motivated to vertically stack Park’s
DRAM memory cells using Kim’s wafer stack method because this
combination would “increase integration” and result in reduced interconnect
RC delay and increased system performance. /d. at 83—84.

The parties’ dispute regarding this combination centers around
whether Park discloses “memory cells separated from each other by
dielectric material.” Pet. 88—89; Prelim. Resp. 48—53. Petitioner contends
that Park discloses that each of its vertically structured transistors are
“surrounded [] with an insulating film” and that dielectric film 64 is also
interposed between the plate and storage electrodes of capacitors C1 and C2.
Pet. 88—89 (citing Ex. 1011, 2:16-21,4:6-27,5:21-22,5:37-43, Fig. 3).
Petitioner further contends that one of ordinary skill in the art “wouldhave .
.. understood the need to separate the memory cells with dielectric material
for proper operation (e.g., avoiding shorts).” Id. at 89. Accordingto
Petitioner, “because both the transistors and capacitors of each memory cell
are surrounded by insulating material,” each of Park’s DRAM memory cells
are “separated from each other by dielectric material,” as recited in claim 1.
1d. at 89.

Patent Owner contends this ground fails because Petitioner relies
entirely on Park for the disclosure of the disputed claim term, but Park
“neitherdisclosed nor suggested memory cells separated from each other by
dielectric material.” Prelim. Resp.49. Patent Owner asserts that Park’s

disclosure of surrounding transistors with a dielectric does not demonstrate
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that the memory cells as a whole are separated from each other by dielectric
material. /d. Patent Owner further asserts that dielectric film 64 in

Figures 8 and 9 is interposed between the plate and storage electrodes of
capacitors C1 and C2, butis “not disposed between separate memory cells.”
Id. at 50-51.

On this record, Patent Owner raises a significant issue as to whether
Park discloses memory cells that are separated from each other by dielectric
material. Asshown in Figure 9 of Park, some portions of the memory cells
are separated by, or share, dielectric material, whereas other portions of the
memory cells are separated by, or share, plate electrode 66, which neither
party asserts is a dielectric material. Ex. 1011, Figs. 8-9.

III. CONCLUSION

For the reasons discussed above, Petitioner demonstrates a reasonable
likelihood of prevailing in showing that at least one claim of the *702 patent
would have been obviousover the prior art of record. Specifically,
Petitioner demonstrates a reasonable likelihood that it will prevail on at least
one its challenges to independent claim 13 based upon the asserted
combinations based on Lee or Johnson.

IV. ORDER

Accordingly, it 1s:

ORDERED that, pursuantto 35 U.S.C. § 314(a), an inter partes
review of claims 1 and 13—17 of the *702 patent is instituted with respect to
all grounds set forth in the Petition; and

FURTHER ORDERED that, pursuantto 35 U.S.C. § 314(c) and
37 C.F.R. § 42.4(b), inter partes review of the 702 patent shall commence
on the date of this Decision, and notice is hereby given of the institution of

trial.
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