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L. INTRODUCTION

A.  Background and Summary

Micron Technology, Inc., Micron Semiconductor Products, Inc. and
Micron Technology Texas, LLC (“Petitioner”) filed a Petition (Paper 1,
“Pet.”) requesting an inter partes review of claims 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 claims 13—17 of the 702 patent.
Accordingly, we institute an inter partes review.

B.  Real Parties in Interest

Petitioner identifies itself (the three parties identified in the caption) as
thereal party in interest. Pet. 1.

Patent Owner identifies itself as thereal party in interest. Paper 3, 1.

C.  Related Matters

The parties identify the following district court proceeding as a related
matter: BeSang Inc. v. Micron Tech., Inc., No. 2:23-cv-00028 (E.D. Tex. Jan
23,2023) (“district court proceeding”). Pet. 1; Paper 3, 1. Patent Owner
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also identifies BeSang Inc. v. Intel Corp., No. 3:23-cv-00113 (D. Or.)asa
related matter. Paper3, 1.

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.

Ex. 1001, codes (22), (45), (54).

The *702 patent explains that existing “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. The *702 patent
further explains that “[t]hese laterally oriented devices, consume significant
amounts of chiparea.” Id. at 1:30-31. One known method for reducingthe
lateral area consumed by the transistors was to reduce the lateral dimensions
of the transistors and interconnects. /d. at 1:31-35. The *702 patent notes,
however, that the equipment and technology needed to support the
manufacture of such chips “becomes increasingly expensive with each new
generation of smaller devices.” Id. at 35-39. 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.

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

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 each FLD layer. Id. at 5:29—
32. Interconnect lines 132 and vias 131 connect FLDs directly or indirectly
within an FLD layer, or connect devices from an FLD layer to another FLD

layer or to a base substrate. Id. 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. /d. 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.  Illustrative Claim

Petitioner challenges claims 13—17 of the *702 patent. Pet. 3—4.
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).
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F.  Prior Art and Asserted Grounds
Petitioner asserts that claims 13—17 of the *702 patent wouldhave

been unpatentable on the following grounds (Pet. 3—4):

Claim(s) Challenged| 35 U.S.C. §! Reference(s)/Basis
13 103 Watanabe?
14-17 103 Watanabe, Endoh?
13-15 103 Lee*
16,17 103 Lee, Endoh
13-15 103 Lee, Watanabe
16,17 103 Lee, Watanabe, Endoh

In support of its grounds of unpatentability, Petitioner relies upon the
declaration of Dr. Jack C. Lee. Ex. 1002.
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 1n 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

! 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 5,091,762, 1ssued February 25, 1992. Ex. 1005 (“Watanabe™).

3US 2002/0154556 A1, filed March 28, 2002, and published October 24,
2002. Ex. 1006 (“Endoh™).

4US 6,881,994 B2, filed August 13, 2001, and published April 19, 2005.
Ex. 1007 (“Lee”).
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entire patent including the specification. Phillipsv. AWH Corp.,415F.3d
1303, 1312-13 (Fed. Cir. 2005) (en banc).

Both parties assert that no terms of the *702 require express
construction for purposes of thisdecision. Pet. 12—13; Prelim. Resp. 13.

Upon review of the prior art and the parties’ arguments, we determine
that the term “a stackable add-on layer” requires 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.”)).

“stackable add-on layer”

Claim 13 requires “a stackable add-on layer” having a plurality of
vertically oriented semiconductor memory cells that is “bonded to the
dielectric layer.” Ex. 1001, 12:29-32. Petitioner contends that Patent
Owner’s district court complaint appears to interpret this claim term to cover
formingthe “stackableadd-on layer” by sequential deposition, but the
intrinsicrecord of the *702 patent does not support such a construction.

Pet. 6n.2. According to Petitioner, “a stackableadd-on layer having a
plurality of vertically oriented semiconductor memory cells” and “the
stackable add-on layer being bonded to the dielectric layer” require
“vertically oriented semiconductor memory cells” to be formed in a
separately fabricated “stackable add-on layer,” which is then “bonded [to]
the dielectric layer.” Id. at 13n.3.

On this preliminary record, we agree with Petitioner that the intrinsic
record does not support a construction of “stackable add-on layer” that

encompasses formation of memory cells by sequential deposition on a
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substrate without beingadded to a separately formed substrate. First, the
plain language of the claim does not require merely a “layer” having a
plurality of vertically oriented semiconductor memory cells, but rather “a
stackable add-on layer” having a plurality of vertically oriented
semiconductor memory cells that is bonded to the dielectric layer. Ex. 1001,
12:29-32. Thewritten description of the *702 patent strongly suggests that
such “a stackableadd-on layer” is formed separately from the substrate and
then stacked on andbondedto the substrate. /d. at 1:47-50 (“Briefly, a
plurality of vertically oriented semiconductor memory devices, or cells, may
be added to a separately fabricated substrate that includes electrical devices
and/or interconnect lines.” (emphasisadded)). It is unclear how memory
cells sequentially deposited on a substrate could be consideredto be a
plurality of memory devices “added to a separately fabricated substrate.”
Generally supporting this understanding, the specification explains
that a Silicon-on-Insulator (“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, such thata
three dimensional stack is formed from the SOI layer and the previously
fabricated wafer or similar type of substrate.” Id. at 4:47-53. Accordingto
the *702 patent, “[i]n this context, the SOI layer may be thought of 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, this suggests that a “stackable
add-on layer” is a layer containing memory devices that is formed separately
from the substrateand then bonded to the dielectric layer overlaying the

substrate. We further note that we are directed to no embodiment of the
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>702 patent wherein layers that are sequentially deposited on the substrate
are identified as ““stackable add-on layers.”

Based on the language of the claims and the disclosures foundin the
written description, we understand that a “stackable add-on layer” is a layer
that is formed separately from the substrate and then bonded as whole to the
dielectric layer positioned above the substrate. We do not understanda
“stackable add-on layer” to include memory cells that are formed by
sequential deposition on or above a substrate without being added to a
separately formed substrate.’

B.  Claim 13 over Watanabe

Petitioner contends the subject matter of claim 13 would have been
obvious over Watanabe. Pet. 13-26.

1. Watanabe

Watanabe is titled “Semiconductor Memory Device With A
3-Dimensional Structure,” andissued February 25, 1992. Ex. 1005, codes
(45), (54).

Watanabe explains that an object of its invention “is to provide a
semiconductor memory device in which memory cells are arrayed three-
dimensionally, thereby providing a high integration density.” Id. at 1:49-52.
Figure 1 of Watanabe is reproduced below:

> Neither party directs our attention to portions of the claims, specification,
or prosecution history that would assist in construing the disputed claim
term. Thepartiesare encouraged to expressly construe this term duringtrial
and to explain how a “stackable add-on layer” is structurally distinguishable
from a layer that is sequentially deposited.

9
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Figure 1 is a rough schematic illustration of a physical arrangementof a
semiconductor memory device. /d. at 2:8—10. In Figure 1, the memory
device is made up of two conductive planes 21 and 22 and four wires 23 to
26. Id. at 2:44-48. There are eight cross points where wires 23 to 26 pass
through planar members 21 and 22. Id. at 2:50-51. Watanabe explains that
“the conductiveplanarmembers 21 and 22 are used for inputting and
outputting data(i.e., they serve as data planes), and wires 23 to 26 serve as
word lines.” Id. at 2:58—61. Watanabe further explains that the memory cell
depicted in Figure 1 “is applicable to any type of memorydevice, i.e., a
SRAM, aPROM, or a DRAM,” but that the descriptions that follow in the
patent are directed toa DRAM memory cell. Id. at 2:51-55.

10
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Figure 2A is reproduced below:

Figure 2A is a sectional view of a part of the semiconductormemory device
shown in Figure 1, “and shows details of the structure of the memory
device.” Id. at 2:11-13. In Figure 2A, conductive planarmember 41 is in
the form of an N+ type silicon layer and “serves as the source of the
MOSFET.” Id. at 2:66-3:2. P-type Silayer42 is above planar member 41.
Id. at 3:2. N+ type Silayer 45 is above layer 42, with a portion surrounding
each associated wire 43, and is overlaid by thin insulating film 47. Id. at
3:6-9. Thick insulating film 48 fills the spaces between each portion of
layer 45 and is overlaid with conductive layer 46. Id. at 3:9—12. Wire 43 is
oriented orthogonal to planar member41 and is separated from layers 41,
42,45, and 46 by insulating film 44. Id. at 3:2-5. Watanabe explainsthat in

this embodiment “[a]t least two stack structures (two layers) each consisting

11
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of layers 41 to 46 are provided, which are insulated from each other by
insulating film 49, and through which wires 43 pass.” Id. at 3:12-15.

In operation, layer 41 serves as a data line for the input and output of
datato and from the memory cell. /d. at 3:16—19. A potentialis applied to
layer 41 thereby placing wiring 43 in a high potential and inverting the
conductivity of the portion of the p-type Si layer 42 that is in contact with
the gate insulating film 44. Id. at 3:19-23. A chargeis then transferred to
the charge storageregion 45 and stored in a capacitor located between
region 45 and capacitor electrode 46. Id. at 3:23-27. “Then, if the potential
of the wire 43 is decreased, the drain of the n+ Si layer 45 is electrically
separated from the dataplane 41.” Id. at 3:27-30.

Figure 7 is reproduced below:

Figure 7 “is a sectional view showinga[n] application of the present
invention into an EPROM.” Id. at 2:36-37. Asshown in Figure 7, the
disclosed EPROM includes control gate 106, floating gate 107, source 108,
channelregion 109, and drainregion 110. /d. at 6:15-19.

Watanabe discloses two different methods of manufacturing its

disclosed memory devices: a “laminating method” and a “stacking method.”

12
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Id. at 5:1-7,5:45-55. In the “laminating method,” “a plurality of planar
members are formed and are laminated, and holes are formed in the
laminated planar members, through which the wiring passes.” Id. at 5:1-7,
Figs. 5A to 5SE. In thismethod, a first planar member is completed in a
sequence of process steps, and then a second planar member is formed over
the first planar member in a sequence of process steps similar to that used to
form the first planarmember. /d. at 5:8-32. After “a desired number of
planar members are first formedinto a stack of planar members, . . . contact
holes are formed and wires buried therein.” Id. at 5:31-44.

In the “stacking method,”

a first planar member is formed, and then wires are buried in
the contact holes, respectively. A second planar memberis
formed, and the formed planar member is holed for contact
hole, and wires are buried into the holes. The process is
repeated by the number of times equal to a necessary number of
planar members. Finally, the planar member thus formed are
stacked and wired.

Id. at 5:45-55, Figs. 6A to 6D. Accordingto Watanabe, “[i]n the stacking
method, a number of process steps is increased, but a wiring accuracy is
improved because the wiring is made [in] every planar member.” /d. at
6:11-14.
2. Analysis: Claim 13

Petitioner contends the subject matter of claim 13 would have been
obvious in view of the disclosures of Watanabe. Pet. 13-26.

With respect to limitation 13[a], Petitioner contends that in each of the
“laminating” and “stacking” embodiments of Watanabe, a Si substrate is
used that hastransistors formed in theupper surface thereofand a dielectric

layer (“insulating film”) is formed on this Si substrate above the electrical

devices. Id. at 14—-16 (citing Ex. 1005, 5:1-6:14).

13
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With respect to limitation 13[b], Petitioner contends that planar
members 21 and 22 in Watanabe’s Figure 1 correspond to a “stackable add-
on layer.” Pet.16—17. Petitioner contendsthat Figure 2A of Watanabe
discloses the formation of semiconductor memory cells in which the
transistors’ source-channel-drain-elements (e.g., elements 41, 42, and 45) are
arranged vertically. /d. at 18 (citing Ex. 1001, 4:7-9; Ex. 1002 9 74;

Ex. 1005, Fig. 2A).

Addressing limitations 13[b] and 13][c], Petitioner contends that
Watanabe’s “stacking method” and “laminating method” teach or suggest a
stackable add-on layer that is bonded to the dielectric layer under either
Petitioner’s (“stacking’) or Patent Owner’s (“laminating”) (apparent)
constructions of “stackable add-on layer.” Id. at 18-24 (citing Ex. 1005,
5:1-6:14, Figs. SA-5E, 6A—6D; Ex. 1002 99 76-82).

Finally, with respect to limitation 13[d], Petitioner contends that the
EPROM memory device of Figure 7 is a vertically-oriented, “nonvolatile
memory” cell having at least one transistor. /d. at 25.

Patent Owner contends that Petitioner’s challenge relies on different
embodiments in Watanabe—Figures 1 and 2A (the DRAM embodiment) for
claim element 13[b] and Figure 7 (the EPROM embodiment) for claim
element 13[d]—without showinga motivation to combine these
embodiments. Prelim.Resp. 14—19. Patent Owner further contends that,
even if the embodiments are combined, Petitioner does not show that
Watanabe’s DRAM embodiment satisfies the “memory cells” limitation of
claim element 13[b]. /d. at 19-24. According to Patent Owner, the
stackable add-on layer with a plurality of vertically oriented memory cells of
claim 13[b] must, in view of claim 13[d], be a “nonvolatile memory cell.”

1d. at 19. Patent Owner further contends that Petitioner does not assert that

14
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the DRAM memory relied upon for limitation 13[b] is a “nonvolatile
memory, norcouldit.” I/d. Patent Owner also contends that there isno
explanation of how the EPROM memory cells of Figure 7 would teach or
suggest the limitations of claim 13[b]. /d. at 22-23.

Petitioner argues in response that the Petition does not attempt to
combine embodiments, and relies only on Watanabe’s nonvolatile
embodiment for each of the limitations of claim 13. Prelim. Reply 4-5.
Petitioner concedes that it cites to Figures 2A, 5, and 6, which are related to
DRAM memory, but contends that Watanabe makes clear that these figures
apply to “any type of memorydevice,” including nonvolatile PROM
memory. Id. at 5-6 (citing Ex. 1005, 2:51-55).

Patent Owner argues in response that the PROM embodiment of
Figure 7 and the DRAM embodiments of Figures 1 and 2A “are plainly
alternative embodiments.” Prelim. Sur-reply 4.

Patent Owner’s arguments have merit. The vast majority of
Petitioner’s arguments focus on explaining why the DRAM embodiments of
Watanabe’s Figures 2A, 5, and 6 disclose the limitations of claims 13[a]—[c],
and then Petitioner abruptly switches to the EPROM embodiment of Figure
7 to show where the limitations of claim 13[d] are disclosed. Asnoted by
Petitioner, Watanabe indicates after its discussion of the rough schematic of
Figure 1 that the memory cell of the invention “is applicable to any type of
memorydevice, i.e.,a SRAM, aPROM, ora DRAM.” Prelim. Reply 3
(quoting Ex. 1005, 2:51-55). We do not understand this statement to mean
that every structure depicted in Figures 2A, 5, and 6 is applicable to “any
type of memory device.” And, although it is evident that Watanabe
contemplates using the EPROM structures depicted in Figure 7 in its

invention, it i1s not clear what the resulting structure would look like,

15
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including whether such a three-dimensional memory would use the same
structure as the DRAM memory depicted in Figures 2A, 5A, and 6.

In view of the foregoing, we have concems about the sufficiency of
Petitioner’s challenge based on Watanabe. The parties may furtheraddress
this ground at trial.

C.  Claims 14-17 over Watanabe and Endoh

Claims 14—16 each depend from independent claim 13, and claim 17
depends from claim 16. Ex. 1001, 12:35-52. Each oftheseclaimsrequires
one or more SOl pillars. /1d.

Petitioner contends that “Watanabe discloses a SOl pillar structure or
renders it obvious with the knowledge of one of ordinary skill in theart.”
Pet. 30. Petitioner cites Watanabe Figures 1 and 2A as “showingindividual
doped structures forming vertical pillars above insulator 49.” And, to the
extent Watanabe alone does not disclose the vertically oriented
semiconductor nonvolatile memory cell on a SOI pillar structure, Petitioner
contends that Watanabe in view of Endoh renders this limitation obvious.
Id. at31.

Beyond its arguments with respect to independent claim 13, Patent
Owner contends Petitioner fails to demonstrate that Watanabe and Endoh
teach or suggest an SOl pillar. Prelim. Resp.24-28. First, Patent Owner
contends that the horizontal layers of Watanaberelied upon in the Petition
do not disclose a “pillar” structure. Id. at 25. Second, Patent Owner
contends Endoh does not remedy this deficiency because in the proposed
combination of Watanabe and Endoh, Petitioner only argues that there
would have been areasonable expectation of success in forming Watanabe’s

pillar on a SOI wafer, as disclosed in Endoh. Id. at 27.

16
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Claims 14—17 depend from claim 13, and Petitioner’s arguments and
evidence with respect to these claims do not remedy the deficiencies noted
above with respect to claim 13. Moreover, on thisrecord, Petitioner does
not adequately demonstrate that Watanabe teaches or suggests a “pillar,” as
that term is used in the *702 patent.® Petitioner and Dr. Lee appear to
assume that any vertically stacked structure with at least two layers would be
understood to disclose or render obviousa “pillar.” Pet. 30; Prelim. Reply 7;
Ex. 1002 491. Weare directed to no explanation, however, why this is so.
Indeed, both the *702 patent and Lee refer to pillars where the height of the
structure is substantially larger than its width, which stands in contrast to the
doped, horizontal layers above insulator 49 Petitioner identifies in Watanabe
Figure 2A. Ex. 1001, Figs. 1,4, 8:5-11; Ex. 1005, Fig. 2A; Ex. 1007, 8:18—
19. Watanabe’s layer 41, for example, is described as a “planar member”
and extends across the entirety of insulator49. Ex. 1005, 2:66-3:2;

Figs. 2A, 2B.

The parties may further address this ground at trial, and to the extent
they do, they are encouraged to provide an express definition of “SOI
pillar,” including an explanation as to whether stacks of broad horizontal
structures would be understood in the art to comprisea “pillar,” as that term
is used in the *702 patent.

D.  Claims 13—15 over Lee

Petitioner contends the subject matter of claims 13—15 would have

been obvious over the disclosures of Lee. Pet. 46-59.

% In this ground, we understand Petitioner’s argumentto be that one of
ordinary skill in the art would have formed Watanabe’s pillar structure on a
SOI wafer. Pet.33.

17
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1. Lee

Lee is titled “Monolithic Three Dimensional Array of Charge Storage
Devices Containing a Planarized Surface” and issued April 19, 2005.

Ex. 1007, codes (45), (54).

Lee notes that the cost of memory and logic devices is decreased by
increasing device density and that one method of increasing device density
“is to arrange the devices in a monolithic three dimensional array of charge
storage devices comprising a plurality of device levels.” Id. at 11:18-27. In
this context “monolithic” means that the layers of each level of the array are
directly deposited on the layers of each underlyinglevel of the array. Id. at
11:27-30. Thisisin contrast to two-dimensional arrays, which “may be
formed separately and then packaged together to form a non-monolithic
memorydevice.” Id. at 11:30-32.

Figure 35 is reproduced below:

18
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Figure 35 is a schematic of a three-dimensional array of devices. Id. at
9:12—-13. Inthe 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.
Id. at 12:25-27. Charge storage logic or memory devices 3101 have a
plurality of device levels 3104 that are preferably separated by interlayer
insulating layers. Id. at 12:23-25.

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. at 12:50-52. 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 selfaligned TFT EEPROM, arail stack TFT
EEPROM, and various other configurations.” Id. at 12:52-57.

Figure 1A of Lee is reproduced below:

Figure 1A is an illustration of a pillar memory. /d. at 8:17-18. InFigurel,
“[pJillar 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. at 14:13—16. Semiconductor body 104 is

formed directly on first contact region 102 and a second contact region 106

19
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1s formed on body 104. Id. at 14:16—-19. A second I/O region 116 is formed
on second contactregion 106. Id. at 14:19-20. Lee explains that first
contactregion 102, body 104, and the second contact region 106 are each
vertically aligned to form a pillar 108. /d. at 14:20-23. “Adjacentto andin
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. at 14:23-26.

Lee explains that:

The programmed and unprogrammed state of the pillar memory
device is determined by whether or 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.

Id. at 14:32-39.

Figure 2 is reproduced below:

20
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Figure 2 is an illustration of a pillar memory. Id. at 8:27-28. In this
embodiment, pillar 207 includes a first source/drain contact region 202
comprising a 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. at 15:16-22. 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. at 15:22-25. Second drain region 208 is composed of a
heavily doped N+ silicon film and is formed on and in direct contact with
P typessilicon film 206. Id. at 15:25-30. “A second conductive input/output
(e.g. word line/bit line) 210 is formed on the second N+ source/drain region
208.” Id. at 15:30-31. Charge storage medium 211 comprises a tunnel
dielectric 212, floating gate 214, and control gate dielectric 216. Id. at
15:41-43. Control gate 218 is formed adjacent to, and in direct contact with,
control gate dielectric 216. 15:50-52. “Control gate218 is formed ofa
conductor such as but not limited to doped silicon or ametal such as
tungsten.” Id. at 15:52-54.
2. Analysis — Claim 13

Petitioner contends that Lee discloses every limitation of independent
claim 13. Pet. 46-54. Withrespectto claim 13[a], Petitioner contends that
Figure 35 of Lee depicts driver circuits 3103 formed in monocrystalline
substrate 3105, and a dielectric layer (interlayer insulating layer 3102)
disposed on substrate 3105 and above the electrical devices. Pet. 47 (citing
Ex.1007,12:17-27, Fig. 35; Ex. 1002 9] 116). Withrespectto claim 13[b],
Petitioner contends that Figure 1A depicts TFTs and diodes arranged in a
pillar configuration, i.e., vertically oriented with respect to the substrate, and
Figure 35 shows an “[a]rray of charge storage logic or memory devices 3101

(i.e. stackable add-on layers) with a plurality of device levels 3104.” Id.
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at 48—49 (citing Ex. 1007, 5:46-56, Figs. 1A, 35). Petitioner asserts,
“[b]ecause Lee discloses ‘a three dimensional nonvolatile memory array,
comprising a plurality of vertically separated device levels,” in which ‘each
level comprise[es] an array of TFT EEPROMs,’ the memory array is a
stackable add-on layer havinga plurality of vertically oriented
semiconductor memory cells,” as apparently construed by Patent Owner. Id.
at 50 (citing Ex. 1007, 5:46-56, Figs. 1A, 35); seeid. at 48 n.5 (“Lee
discloses the subject matter [of claim 13[b]] of the *702 Patentunder the
interpretation [Patent Owner] appears to adopt.”). Withrespect to claim
13[c], Petitioner contends that memory devices 3101 are formed above
interlayer insulating layer 3102 and one of ordinary skill in the art would
have understood that the memory array of Figure 35 is bonded to interlayer
insulating layer 3102. Id. at 50-52 (citing Ex. 1007, 12:17-25; Ex. 1002 9
119). Assupport forits argument that Lee discloses a stackable add-on
layer bonded to an insulating layer, Petitioner pointsto Lee’s description of
a monolithic array, Lee’s disclosures relating to Figure 35, and Lee’s
disclosures relating to Figure 83A. Id. at 51-52 (citing Ex. 1007, 11:24-31,
55:32-36, Figs. 35, 83A). Withrespectto claims 13[d], Petitioner contends
that the memory device of Figure 1A isnon-volatileand has at least one
transistor. /d. at 53—54 (citing Ex. 1007, 14:10-23; Ex. 1002 9 122).

Claim 13[c] requires a stackable add-on layer having a plurality of
vertically oriented semiconductor memory cells. Lee is directed to a
monolithic three-dimensional array of charge storage devices in which the
“layers of each level of the array were directly deposited on the layers of
each underlying level of the array.” Ex. 1007, 11:25-30, 12:17-23 (noting
that the embodiment disclosed in Figure 35 is a monolithic array), 14:10-19

(noting that the individual layers of pillar memory device 100 are “formed
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directly on” the proceeding layer). Asdiscussed above and argued by
Petitioner, we do not understand a “stackable add-on layer” to include layers
of semiconductor memory cells that are formed through sequential
deposition on a substrate without being added to a separately formed
substrate. As such, Petitioner has not demonstrated a reasonable likelihood
that claim 13 would have been obvious over Lee underthe claim
construction of “stackable add-on layer” advocated by Petitionerand
preliminarily adopted above.

3. Claims 14-17

Claims 14—17 each depend, directly or indirectly, from claim 13.
Petitioner’s arguments with respect to these claims do not resolve the
deficiencies noted above with respect to claim 13. Assuch, Petitioner does
not demonstrate a reasonable likelihood of prevailing with respect to these
claims.

E. Claims 13—15 over Lee and Watanabe

1. Analysis — Claim 13

Petitioner asserts that, “[t]Jothe extent Claim 13 is construed to
exclude forming a ‘stackable add-on layer’ through sequential deposition
directly on a substrate,” the subject matter of claim 13 is disclosed by Lee in
view of Watanabe. Pet. 69.

Petitioner contends that Lee discloses the subject matter of the
preamble and claims 13[a] and 13[d]. /d. at 71 (relying on same contentions
as presented for Lee alone). Withrespectto claims 13[b]and 13[c],
Petitioner contends that Lee and Watanabe both disclose vertically oriented,
non-volatile memory cells that are bonded to a dielectric layer that is
deposited over thesubstrate. Id. at 71-72. Petitioner further contends that

Watanabe and Lee both disclose forming the memory devices by layer-by-
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layer sequential deposition and Watanabe also discloses an alternative
“stacking method” in which stackable memory layers are formed
individually and then bonded to a separately-fabricated substrate. /d. at 70,
72.

Petitioner contends one of ordinary skill in the art would have
combined Watanabe and Lee because Watanabe discloses an altemate
method of forming a memory device that is applicable to the memory
devices of Lee and Watanabe, and Watanabe discloses that its “stacking
method” improves the accuracy of the wiring and provides “a semiconductor
memory device with improved integration density” and “low interconnection
wire resistance.” Id. at 72.

Patent Owner does not address Petitioner’s reasons to combine
Watanabe and Lee but asserts that Petitioner’s grounds based on Lee are
“defective” because Petitioner relies on multiple embodiments of Lee
withoutproviding a reason to combine these embodiments. Prelim. Resp.
28-29. In particular, Patent Owner contends Petitioner’s combination relies
on the embodiments depicted in Figures 1A, 35, and 83A, butthe
embodimentof Figure 1A is a “pillar memory device,” whereas the flash
memory depicted in Figure 83A is a “rail stack” device, which is a different,
alternative embodiment. /d. at 29-30 (citing Ex. 1007, 14:11-13, 55:8-12,
55:26-28). Patent Owner contendsthe Petition “includesno showing why
one of skill in the art would have been motivated to combine Lee’s assorted
embodiments across Lee’s 128 pages and had a reasonable expectation of
success” and contains no explanation as to why or how Lee’s Figure 1A and
Figure 83 A embodiments would be combined. /d. at 30.

After considering Patent Owner’s arguments, we are persuaded that

Petitioner’s contentions are sufficient for purposes of institution. Lee’s
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Figure 35A 1s a high-level schematic that generally illustrates how the
charge storage devices of the invention may be constructed, i.e., using
multipledevice layers deposited above a monocrystalline substrate and
separated by insulatinglayers. Ex. 1007, 12:16-32. Figure 1A depicts an
individual memory device that would be constructed in the manner shown in
Figure 35. Id. at 12:50-60. Assuch, we donot understand Petitioner tobe
selecting or combining disparate or separate embodiments to arrive at the
claimed invention.

As noted by Patent Owner, Petitionerdoes cite to Figure 83A and its
“rail stack” device to support its argument that Lee discloses a stackable
add-on layer bonded to a dielectriclayer. Prelim. Resp. 29-30; Pet. 50-52.
In this ground, however, we understand Petitioner to rely on Figure 83A to
show what one of ordinary skill in the art would have understood about how
the layers of Lee’s memory devices are formed/bonded. Pet. 50, 52. As
such, on this record, Petitioner’s contentions based on Lee’s Figures 1A, 35,
and 83 A are sufficient for purposes of institution.

Upon review of the parties’ arguments and evidence, we determine
that Petitioner identifies where Lee and Watanabe disclose every limitation
of claim 13. Petitioner also explains why one of ordinary skill in the art
would have sought to combine these disclosures to arrive at the claimed
invention with a reasonable expectation of success. Accordingly, Petitioner
demonstrates a reasonable likelihood that claim 13 would havebeen obvious
over Lee and Watanabe.

2. Analysis: Claim 14

Claim 14 depends from claim 13 and further requires that the claimed

memory cell “comprises a vertical transistor having a floating gate and a

control gate on a SOl pillar.” Ex. 1001, 12:35-38.
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Petitioner contends that Figures 1 and 2 of Lee disclose the memory
cell of claim 14. Pet.54-58.

Patent Owner does not address Petitioner’s arguments with respect to
claim 14, apart from its arguments directed to independent claim 13.

Upon review of the parties’ arguments and evidence, we determine
that Petitioner demonstrates a reasonable likelihood that claim 14 would
have been obvious over Lee and Watanabe

3. Analysis: Claim 15

Claim 15 depends from claim 13 and further requires “wherein the
vertically oriented semiconductor nonvolatile memory cell comprises a
vertical transistor having a charge-trapping gate insulatorand a gate on a
SOl pillar.” Ex. 1001, 12:39-42.

Petitioner contends Figure 7 of Lee depicts a pillar memory
embodimenthavinga charge-trapping dielectric and that this embodiment is
an alternative to the memory device of Figures 1 and 2 of Lee. Pet. 58.

Patent Owner contends this ground is not persuasive because
Petitioner is attempting to combine the embodiments disclosed in Lee’s
Figures 7 and 83 A without providing a reason to combine these
embodiments. Prelim.Resp. 32—-33. In particular, Patent Owner contends
that Petitioner looks to Lee’s Figure 83 A to support its argument that claim
13[c]is disclosed in Lee, yet for claim 15 relies on Lee’s Figure 7. Id. at 32.

As noted above, Petitioner contends that one of ordinary skill in the
art would have understood that each add-on layer in Figures 7 and 35 is
bonded to the dielectric layer based on Lee’s description of a monolithic

array, the disclosures of Figure 35, and the disclosures of Figure 83A.
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In view of the foregoing, we determine that Petitioner demonstrates a
reasonable likelihood that claim 15 would have been obvious over Lee and
Watanabe.

F. Claims 16 and 17 over Lee, Watanabe, and Endoh

Petitioner contends that dependent claims 16 and 17 would have been
obvious over Lee, Watanabe, and Endoh. Pet. 73-74.

Patent Owner does not address these additional grounds based on Lee,
apart from its arguments regarding combining multiple embodiments of Lee
to arrive at the subject matter of claim 13. Prelim. Resp. 28-33.

Upon review of the parties’ arguments and evidence, we determine
that Petitioner demonstrates a reasonable likelihood that claims 16 and 17
would have been obviousover Lee, Watanabe, and Endoh.

III. DISCRETIONARY DENIAL

Patent Owner contends we should exercise our discretion and not
institutetrial under 35 U.S.C. § 314(a). Prelim. Resp. 33. We address this
argument below.

A.  Discretionary Denial under 35 U.S.C. § 314(a)

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

Under the first 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. Petitioner argues that the first factor is neutral because
Petitioner has not yet moved to stay the district court proceeding, “and the
PTAB will not inferhow the district court would rule should a stay be
requested.” Pet. 74.

Patent Owner agrees that factor 1 isneutral. Prelim. Resp. 33.

Given thatno stay is in place and there is no current indication in the
record that the district court intends to grant a stay, we determine that the

first Fintiv factor is neutral.
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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 the district
court has not set a trial date, but trial is estimated to begin around November
2024. Pet.74-75. Thus, Petitioner contends this factor “is neutral or, at
most, slightlyin favor of denial.” Id. at 75.

Patent Owner contends the co-pending litigation “will undoubtedly go
to trial first,” as the median time to trial in the Eastemn District of Texas
predicts a June 2024 civil trial date, i.e., five months before the deadline for
1ssuing the Final Written Decision in this case. Prelim. Resp. 34. Patent
Owner further contends that even if the currently scheduled November 18,
2024, trial date applied, thisdate is still before the statutory deadline in this
case. Id.

Petitioner argues in reply that, although a Novembertrial date has
now been set by the district court, the presiding judge in that case has
scheduled ten trials to start on the same date, and it is possible that the trial
date willmove to a later date. Prelim. Reply 2.

Patent Owner contends that Petitioner does not dispute that the current
trial statistics predict a June 2024 jury trial or that trial is now set for
November 18, 2024, “both of which wouldbeat the anticipated Final Written
Decision deadline here.” Prelim. Sur-reply 1. Patent Owner further
contends that Petitioner’s speculation about the trial date in the district court

case being pushedback due to the court’s current docket should be rejected
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because “the PTAB takesthe ‘courts’ trial schedules at face value absent
some strong evidence to the contrary.” Id. at 2.

The trial date in the district court litigation is currently November 18,
2024. Ex. 2001, 1. Because the expected trial date is “at or around the same
time” as the projected statutory deadline for a final written decision, Fintiv
factor 2 is neutral. Fintiv,Paper 11 at 9 (notingthat “[1]fthe court’s trial
date is at or around the same time as the projected statutory deadline, the
decision whether to institute will likely implicate other” Fintiv favors, such
as the resources that have been invested in the parallel proceeding).

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.
Petitioner contends that, at the time of the filing of the Petition, the court had
not yet held a case management conference or set a Markman or trial date,
and that no hearings or substantive activities or hearings have occurred in
the case. Pet.75. “Because the investment in thetrial has been minimal and
Petitioner acted diligently” in filing the Petition, Petitioner contends “this
factor weighs strongly against discretionary denial.” /d.

Patent Owner contends the co-pending district court case has been
moving forward, with infringement and invalidity contentions being
exchanged and discovery and deposition underway. Prelim. Resp. 34.
Patent Owner further contends that by the institution deadline of November
28,2023, the parties will be in the “home stretch of discovery.” Id. at 34—
35. “Based on the considerable resources already expended on contentions
and discovery in thedistrict court,” Patent Owner argues that Fintiv factor 3

weighs in favor of denying institution. /d. at 35.
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Although someactivity has occurred in the district court case, we are
directed to no substantive rulings by the district court to suggest that it has
invested considerable resources in thecase. Nor are we presented with
evidence that the parties have expended significant resources in the district
court litigation. Fact discovery is not scheduled to be completeduntil July 1,
2024, and expert discovery is to be completed by August 5, 2024, i.e., more
than seven months after the institution deadline. Ex.2001, 3. Accordingly,
we determine that Fintiv factor 3 weighs against discretionary denial of
institution.

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. Petitioner contends that in the district court litigation Patent Owner
asserts infringementunder only claim 13, whereas the Petition challenges
claims 13—17. Pet. 76. Petitioner argues that because it is challengingmore
claims than are asserted in the district court litigation, this proceeding “is the
only venuein which the invalidity challenges against several claims in the
>702 Patent will be adjudicated,” and this proceeding will promote efficiency
because it “will resolve disputes against future district court defendants.” 7d.

Patent Owner responds that Petitioner’s “invalidity contentions
challenge the same Claims 13—16 based on the identical Watanabe, Lee, and
Endoh references relied upon in the Petition.” Prelim. Resp. 35.

Petitioner responds that it has signed and served a stipulation “not to
pursue in the parallel district court proceeding any obviousness ground that
includesthe primary references in the Petition.” Prelim. Reply 2.

According to Petitioner, “[t]his stipulation mitigates concems of potentially
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conflicting decisions and duplicative efforts between the district court and
the PTAB.” Id.

Patent Owner argues in response that Petitioner’s “meager agreement
not to assert obviousness based on two specific references falls far short of
the Director’s Guidance requiring a broad Sotera stipulation renouncing ‘the
same grounds or any grounds that could have reasonably been raised before
the PTAB.”” Id. (quoting Director’s Memo at 3).

Although not dispositive given its narrower scope comparedto a
Sotera-type stipulation, Petitioner’s stipulation does serve to mitigate
concerns of duplicative efforts between the PTAB and the district court.
Director’s Memo at 7. Thus, we determine that the fourth Fintiv factor
weighs against discretionary denial of institution.

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 concedes that Petitioneris the defendant in the parallel
district court proceeding, but contends this factor should be given little
weight becauseit “does not outweigh the other factors that strongly weigh
against discretionary denial.” Pet. 76.

Patent Owner contends this factor supports denial of institution.
Prelim. Resp. 36.

Because Petitioner is a defendant in the district litigation and the trial
in that case is currently set to occurat or around the sametime as the
1ssuance of a final written decision, this fifth Fintiv factoris neutral. See,
e.g., Samsung Electronics Co., Ltd. v. MyPAQ Holdings Ltd.,IPR2022-
00307, Paper 10 at 13 (PTAB May 23,2022).

32



IPR2023-00900
Patent 7,378,702 B2

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

Under the sixth 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 the “meritsare strong.” Pet. 77.

Patent Owner contends Petitioner’s “patentability challenge is deeply
flawed because the Petition is riddled with hindsight and fails to show
obviousness for any ground.” Prelim. Resp. 36. Accordingto Patent
Owner, “[t]he weakness of the Petition’s merits heavily favors discretionary
denial.” Id.

On balance, we determine that Fintiv factors 1-5 do not favor
discretionary denial of institution. In particular, we determine that
Petitioner’s stipulation not to pursue any obviousness ground in the district
court that includes Watanabe or Lee and the mmimal investmentby the
parties and the district court in the parallel litigation weigh against
discretionary denial, whereas the other factors are neutral. Accordingly, we
do not address whether Petitioner presents a compelling unpatentability
challenge. See CommScope Techs. LLCv. Dali Wireless, Inc., IPR2022-
01242, Paper 23 at 4-5 (PTAB Feb. 27, 2023) (decision on Director review)
(precedential) (noting that the Board should reach the compelling merits
issue only when Fintiv factors 1-5 favor discretionary denial).

7. Summary

For the reasons discussed above, upon a holisticreview of the Fintiv

factors, we decline to exercise our discretion under § 314(a) to deny the

Petition.
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IV. CONCLUSION

For the reasons discussed above, Petitioner demonstrates a reasonable
likelithood of prevailing in showing that at least one claim of the 702 patent
would have been obvious.

V. ORDER

Accordingly, it 1s:

ORDERED that, pursuantto 35 U.S.C. § 314(a), an inter partes
review of claims 13—17 ofthe 702 patent is instituted with respect to all
groundsset 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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