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2DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Overview

• Claim construction

• Lee + Aspar/Kim – claims 13-15

• Lee + Aspar/Kim [+ Endoh] – claims 16-17

• Johnson + Aspar/Kim – claim 13 

• Park + Kim – claim 1 

• Intel’s arguments are responsive/not new

• BeSang’s motion to exclude



OverviewOverview



Intel’s combinations

4
Reply, 4, 22-23

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Lee (Grounds 1A-1F) (claims 13-17) or Johnson (Grounds 2A-2C) (claim 13) is the base 
reference

• Kim or Aspar discloses “stackable add-on layer” (claims 13-17) under Board / Intel 
construction (Grounds 1C-1F, 2B-2C) 

• Aspar is used to address “SOI pillar” (claims 14-17) under Board / Intel construction (Grounds 
1E-1F)

• As an alternative to Lee, Endoh discloses “serially connected” memory cells (claims 16, 17) 
(Grounds 1B, 1D, 1F) 

• Park + Kim renders claim 1 obvious (Ground 3) 



Under Board / Intel constructions of “stackable add-on layer” 
and “SOI pillar,” just a few Intel arguments are relevant 

5
Pet., 3; Reply, 4

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

*“SOI pillar” only appears in claims 14-17

BeSang does not propose an alternative construction for 
“stackable add-on layer”

Ground(s) Claim(s) References

1C 13 Lee + Kim

1E 13-17* Lee + Aspar

1F 16-17* Lee + Aspar + Endoh

2B-C 13 Johnson + Aspar/Kim

3 1 Park + Kim



Additional arguments based on Lee and Kim are relevant if 
the Board adopts BeSang’s construction for “SOI pillar”  

6
Pet., 3; Reply, 2, 4

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

*“SOI pillar” only appears in claims 14-17

Ground Claims References

1C 14-17* Lee + Kim

1D 16-17* Lee + Kim + Endoh



Claim constructionClaim construction



BeSang contests the Board’s preliminary claim constructions

8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Limitation Board / Intel Construction BeSang Construction

“stackable add-on 
layer…the stackable add-
on layer [is/being] bonded”* 
(Claims 1, 13)

“a layer that is formed separately from the 
substrate and then bonded to the substrate or a 

dielectric layer above the substrate” (DI, 9)

does not 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” (DI, 9)

“a separate layer that is formed apart from the 
substrate and then subsequently bonded to the 

substrate or a dielectric layer above the 
substrate” (DI, 11)

Disputed but no alternative proposal (POR, 15; 
Sur-Reply, 3-4)

Apparent construction from complaint in 
parallel district court proceedings: 

“any layer that is directly or indirectly adhered 
to the recited layer of the substrate” (Pet., 12)

“SOI pillar” (Claims 14-17) “pillar-shaped doped stacked structure formed in 
a stackable add-on layer added using SOI 

technology” (DI, 12)

“a silicon-on-insulator structure taller than it is 
wide” (POR, 16) 

*The demonstratives refer to these limitations jointly as “stackable add-on layer”



A “stackable add-on layer” requires bonding separate 
structures

9
Pet., 4-8, 10-13; EX1003, ¶¶ 59-65, 71-84; DI, 8-9; Reply, 1; EX1037, ¶ 7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1005, Fig. 4D

EX1005, Figs. 4A (annotated), 4B
(bond)

EX1005, Fig. 4A (annotated)
(flip)

EX1005, Fig. 4C (annotated) 
(detach substrate)

EX1001, 4:47-57 (see also EX1005, 6:4-17)

*Claims 1 and 13 both recite 
“stackable add-on layer”



“Bonding” in Board construction encompasses “wafer 
bonding” in Intel construction

10
Pet., 10-13; DI, 9-11 & n. 10; Reply, 1

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Board construction requires “bonding” 

Intel construction requires “wafer bonding”

DI, 11

Pet., 10



The specification supports the construction of “pillar” 
proposed by Intel and applied by the Board

11
Pet., 13-16; EX1003, ¶¶ 85-91; Reply, 3

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DI, 12

EX1001, Fig. 23

EX1001, 6:26-29



“SOI” refers to the claimed pillar’s creation and composition

12
Pet., 13-14; EX1003, ¶¶ 87, 90-91; Reply, 3

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DI, 12

EX1005, 6:44-46

EX1001, 4:62-64

EX1001, 5:5-7



Lee + Aspar/Kim – claims 13-15Lee + Aspar/Kim – claims 13-15



Under Board / Intel construction, Lee teaches all limitations 
of claim 13 except “stackable add-on layer”

14
Pet., 19; Ex. 1001, 12:24-34

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 19; EX1007, Fig. 35

EX1001, claim 13



Lee discloses many transistor-based nonvolatile memory 
cells for potential use in Figure 35’s memory array

15
Pet., 17-31; EX1003, ¶¶ 112-139 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• “nonvolatile memories”
• “pillar TFT EEPROM”

• “thin film transistors (TFTs)”
• memory cells with source, 

channel, and drain

EX1007, ¶ 119; see also id., ¶¶ 24, 26, 119, 135, 122-124, 126, 165 

Memory array
3101

Memory array
3101

Insulating
Layer 3102
Insulating

Layer 3102

Substrate
3105

Substrate
3105

Driver circuits
3103

Driver circuits
3103

Pet., 19; EX1007, Figs. 1A, 1B, 2, 7, 25A, 35

EX1007, ¶¶ 6, 113; see also id., ¶¶ 122, 125; EX1003 ¶ 139 



Aspar discloses a Smart-Cut process to bond a stackable 
add-on layer

16
Pet., 56-58; EX1003, ¶¶ 203-208

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1009, Fig. 1 (annotated)

EX1001, claim 13



The ’702 patent discloses using the prior art Smart-Cut 
process for bonding

17
Pet., 4-8, 11-12; EX1003, ¶¶ 59-65, 74; Reply, 12-13

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1005, 9:40-47, Fig. 4B

EX1001, 1:7-10

EX1005, (10), (21)

EX1005, Fig. 4C



A POSITA would have used Aspar’s Smart-Cut process to 
fabricate Lee’s memory structures

18
Pet., 58-60, EX1003, ¶¶ 209-211 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Kim discloses bonding a stackable add-on layer 

19
Pet., 51-54; EX1003, ¶¶ 189-197 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1008, ¶ 20

EX1008, Fig. 1 (annotated)

EX1001, claim 13



A POSITA would have used Kim’s bonding technique to 
manufacture Lee’s memory structures

20
Pet., 51-54; EX1003, ¶¶189-197 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



A POSITA would have combined Lee and Aspar/Kim for 
several reasons

21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Motivation to Combine Support

Aspar’s Smart-Cut transferred high-quality 
crystalline silicon and allowed for easy transfer of 
multiple layers (Lee + Aspar only)

Pet., 60-61 (citing EX1009, 834, 839; EX1003, ¶ 212)

Reply, 6, 10 (additionally citing EX1037 ¶¶ 13, 24)

Bonding was a known technique that addressed a
known problem using prior art elements according 
to their established functions 

Pet., 53, 60-61 (citing EX1003, ¶¶ 195, 212) 

Reply, 5-6 (citing Pet., 53, 60-61)

Lee’s Figure 35 lacks implementation details that a 
POSITA would have sought elsewhere, and Lee 
discloses stacking in other embodiments

Pet., 51-52, 56 (citing EX1007, ¶¶ 107-113; EX1003, ¶¶ 190-192, 204)

Reply, 6-8 (additionally citing EX1007, ¶¶ 115, 117, 207-212, 259, 294; EX1037, 
¶¶ 14-17; EX2029, 61:12-22)

The combinations would have improved quality 
control and reduced waste

Pet., 53-54, 61-62 (citing EX1003, ¶¶ 196, 213)

Reply, 8-10 (additionally citing EX1016, 1:48-52; 1055, 943; EX1057, 1:14-18, 
2:7-23; EX1047, 295; EX1041, 228; EX1043, 10-11; EX1037, ¶¶ 18-21)

The combinations would have allowed fabricating 
devices separately using optimized processing 
before bonding 

Pet., 53-54, 61-62 (citing EX1003, ¶¶ 196, 213)

Reply, 10 (additionally citing EX1016, 1:25-27; EX1008, ¶ 22; EX1044, 145-146; 
EX1049, 6:42-56; EX1050, 525; EX1037, ¶¶ 22-24; EX2039, 91:17-98:9)



Aspar describes benefits that would have motivated a POSITA
to use its techniques

22
Pet., 60-61; EX1003, ¶ 212; Reply, 6, 10; EX1037 ¶¶ 13, 24

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1009, 835

EX1009, 834

EX1009, 839



Intel need only show that bonding is a suitable option, not 
an improvement

23
Pet., 48, 53, 61, 76, 81, 84; EX1003, ¶¶ 180, 194-196, 212-213, 249-250, 260-261, 267-269; Reply, 5-6; EX1037, ¶¶ 13-14 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“And if there’s a known technique to address a known problem using ‘prior 
art elements according to their established functions,’ then there is a 
motivation to combine. …

And contrary to the Board’s suggestion, Intel never had to show that replacing 
Kabemoto's secondary cache with Bauman's secondary cache was an 
‘improvement’ in a categorical sense. See Final Written Decision, 2021 WL 
3503434, at *11. Intel just had to show that Bauman’s secondary cache was a 
“suitable option” to replace Kabemoto’s secondary cache. Intel [Corp. v. 
Qualcomm Inc.], 21 F.4th [784,] at 800 [(Fed. Cir. 2021)](emphasis omitted).”

Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373, 1380-81 (Fed. Cir. 2023) (emphasis added)

Cisco Sys., Inc. v. K.Mizra LLC, Nos. 2022-2290, 2023-1183, 2024 WL 3841809, *4 (Fed. Cir. Aug. 16, 2024) (emphasis added)

“Consistent with our recent decision in Intel [v. PACT], the Board should have 
addressed whether Cisco showed a motivation to combine Gleichauf with Lewis 
independent of whether a skilled artisan would recognize any benefit in 
making the proposed combination.”



Bonding was a known solution to known problems using 
prior art elements based on established functions

24
Pet., 17-21, 28, 51-53, 56-61; EX1003, ¶¶ 112-124, 133, 189-195, 203-212; Reply, 5-6 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Fabricating 3D structures (Lee, Aspar) and memory arrays above a substrate containing electrical 
devices (Lee, Kim) were known problems. Aspar and Kim describe bonding as a known solution.  

EX1009, 834

Pet., 19; EX1007, Fig. 35

EX1007, ¶ 111

EX1008, ¶ 20



Lee describes a monolithic memory array in which array 
layers are deposited on other array layers

25
Pet., 51-52, 56; EX1003 ¶¶ 191-192, 204; Reply, 6-7; EX1037, ¶¶ 14-15 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 19 (annotated); EX1007, Fig. 35

EX1007, ¶ 107

monolithic memory array



Lee’s Figure 35 lacks details about attaching the bottom of 
the monolithic memory array to the substrate

26
Pet., 51-52, 56; EX1003 ¶¶ 191-192, 204; Reply, 6-7; EX1037, ¶¶ 14-15  

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 19 (annotated); EX1007, Fig. 35



Lee discloses bonding and a POSITA would have considered 
the technique for attaching the bottom of the memory array

27
Pet., 51-52, 56; EX1003, ¶¶ 191-192, 204; Reply, 7-8; EX1037, ¶¶ 16-17 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1007, ¶ 107

Pet., 19; EX1007, Fig. 35 EX1007, ¶ 208



Density and cost benefits of monolithic memory arrays would 
have applied when bonding was used

28
Reply, 7-9, 12; EX1037, ¶¶ 16-17, 28

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DI, 36

Lee teaches implementations that include bonding, 
increase density, and decrease cost

Intel’s combinations result in the same 
memory array structure as Lee

Pet., 52

EX1007, ¶ 204

EX1007, ¶ 208

EX1007, ¶ 169



BeSang ignores evidence confirming that testing improves 
yield  

29
Pet., 53-54, 61-62; EX1003, ¶¶ 196, 213; Reply, 8-9; EX1037,  ¶¶ 18-20

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1016, 1:48-52

EX1003, ¶ 196

EX1055, 943



A POSITA would have tested layers in the Lee-Aspar
combination before bonding

30
Pet., 59, 61-62; EX1003, ¶ 213; Reply, 9-10; EX1037, ¶ 21

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1003, ¶ 213

EX1047, 295

EX1057, 2:17-23



Objective evidence supports Dr. Sechen’s opinions on 
process optimization

31
Pet., 51, 53-54, 60-62; EX1003, ¶¶ 190, 195-196, 212-213; Reply, 10; EX1037, ¶¶ 22-24

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1016, 1:25-27

EX1008, ¶ 22

EX1044, 146
EX1050, 525



Aspar and Wolf describe different Smart-Cut processes

32
Pet., 56-63; EX1003, ¶¶ 203-215; Reply, 12; EX1037, ¶¶ 29-31

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1009, Fig. 1 (annotated) EX1015, 543 (annotated)

No anneal between splitting and polishing 1100°C anneal between splitting and polishing



Smart-Cut is a generic process, and Dr. Sechen distinguished 
Aspar’s version from Wolf’s

33
Pet. 58; EX1003, ¶ 208; Reply, 12 n.4, 13; EX1037, ¶¶ 30 n.3, 31

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX2039, 120:18-22

EX1003, ¶¶ 209, 212-214, 217, 219, 257, 260-262

EX1009, 839

EX1009, 835

Wolf



Like Aspar, the incorporated ’941 patent describes Smart-Cut 
without an 1100°C annealing step 

34
Pet., 11-12; EX1003, ¶¶ 74, 79-81; Reply, 12-13; EX1037, ¶¶ 29-31 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1005, 9:40-47

EX1005, Fig. 4B-4D

EX1005, 8:60-62

EX1005, 10:19-21

No anneal between splitting and polishing



The thin layer created by Aspar’s splitting step is the 
“stackable add-on layer” used to form memory cells

35
Pet., 56-63; EX1003, ¶¶ 205-215; Reply, 14; EX1037, ¶¶ 33-34 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1009, Fig. 1 (annotated)

EX1009, 834



A POSITA would have had a reasonable expectation of 
success in combining Lee and Aspar/Kim 

36
Pet., 54, 60, 62; EX1003, ¶¶ 197, 212, 214; Reply 11-14; EX1037, ¶¶ 26-34 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Aspar Kim 

• a predictable way to achieve 3D structure 
• within the skill of a POSITA

EX1008, ¶¶ 19-20

EX1009, 839

• suitable for use with Lee’s substrate 
• compatible with Lee’s use of thin films to 

fabricate memory cells 



Intel explained how Lee and Aspar rendered an “SOI pillar” 
obvious under the Board / Intel construction  

37
Pet., 13-16, 59, 63; EX1003, ¶¶ 85-92, 209, 217; DI, 12, 42; Reply, 14-16; EX1037, ¶ 35

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 59

DI, 42

Pet., 63

DI, 12

pillar-shaped

doped stacked structure

stackable add-on layer

SOI technology



Intel primarily relies on Lee’s embodiments other than the 
one shown in Figure 25A 

38
Reply, 11-12, 21-22; EX1037, ¶¶ 26-28, 46 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1007, Figs. 1A, 1B, 2, 7

EX1007, Fig. 25A

Claim Lee embodiments Support

13-15 See above See above

16-17 Fig. 1B
(Intel also alternatively relies 

on Endoh’s memory cells)

Pet., 47-50, 55, 64; 
Reply, 17-22

Lee + Aspar/Kim + Endoh

Claim Lee embodiments Support

13 Figs. 1A, 1B, 2, 7, 25A Pet., 16-31, 50-54, 
56-63

14 Fig. 2 Pet., 31-33, 54, 63

15 Figs. 1A, 1B, 7 Pet., 33-37, 54, 63

16-17 Fig. 25A Pet., 37-41, 54, 63

Lee + Aspar/Kim



Lee + Aspar/Kim [+ Endoh] – claims 16-17Lee + Aspar/Kim [+ Endoh] – claims 16-17



Lee discloses the “serially connected” nonvolatile memory 
cells of claim 16

40
Pet., 37-39, 54, 63; EX1003, ¶¶ 153-162, 199, 217; Reply, 16-17; EX1037, ¶¶ 37-39 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1001, claim 16

EX1007, Fig. 25A (annotated)

Second memory cell

First memory cell

EX1037, ¶ 38



Lee discloses the “serially connected” nonvolatile memory 
cells of claim 17

41
Pet., 39-41, 54, 63; EX1003, ¶¶ 163-168, 199, 217
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1001, claim 17

EX1007, Fig. 25A (annotated)
EX1003, ¶ 164

Second memory cell

First memory cell“Memory cells” and “interconnect line” are separate



Claims 16 and 17 require memory cell structure, not memory 
cell function

42
Reply, 16-17; EX1037, ¶¶ 38-39 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1007, Fig. 25A (annotated)

EX1007, claims 16-17

Second memory cell

First memory cell



The intermediate step in Lee’s prior art method renders the 
claimed memory structure unpatentable 

43
Reply, 16-17; EX1037, ¶¶ 37-39

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“We also do not find it material that the district court found the anticipating 
method in the ’211 patent to be ‘an intermediate step’ in the manufacture of 
sevoflurane. Abbott, No. 01–CV–1867, slip op. at 42. The product of that method 
was an anesthetic sevoflurane composition with sufficient water to prevent Lewis
acid degradation—exactly what is claimed by the ’176 patent. Commercial 
finality is not claimed.”

Abbott Labs. v. Baxter Pharm. Prods., Inc., 471 F.3d 1363, 1369 (Fed. Cir. 2006) (emphasis added)

EX1007, Fig. 25A



Endoh teaches “serially connected” non-volatile memory 
cells (claims 16-17)

44
Pet., 42-50, 55, 64; EX1003, ¶¶ 170-186, 200, 218-219

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1001, claims 16-17

EX1012, Fig. 1172 (annotated)

Second memory cell

First memory cell

EX1012, ¶ 1206



Based on Endoh, a POSITA would have used serially 
connected memory cells

45
Pet., 44-50, 55, 64; EX1003, ¶¶ 177-186, 200, 218-219;  Reply, 17-22; EX1037, ¶¶ 40-47 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Option 1: stack Lee’s cylindrical memory cells Option 2: implement Endoh’s memory cells

Motivations to combine / reasonable expectation of success:
• Increased device density
• Solving a known problem with a known technique
• Lee and Endoh both teach stacking memory cells (predictable, within the skill in the art)

EX1012, Fig. 1171 (annotated)

EX1007, Figs. 1B, 23A (annotated)



Lee suggests a POSITA would have implemented any memory 
structure, including Endoh’s, in Lee’s Figure 35 embodiment

46
Pet., 21, 47-48; EX1003, ¶¶123-124, 178-181; Reply, 17-22; EX1037, ¶¶ 40-47 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 21; EX1007, Fig. 35

EX1003, ¶ 124; see also id., ¶ 95

Pet., 44; EX1012, Fig. 1171

EX1007, ¶ 113



One cell
(Lee)

Two cells
(Lee + Endoh)

EX1007, Fig. 23A (annotated); EX1012, Fig. 1171 (annotated)

Second memory cell

First memory cell

Combinations based on Endoh’s teachings of stacked cells 
would have increased density 

47
Pet., 47-48, 55, 64; EX1003, ¶¶ 177-180, 200, 218-219; Reply, 20-21; EX1037, ¶ 44 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Applying two memory cells in a pillar 
increases density

EX1007, ¶ 125

EX1007, Figs. 1A, 1B (annotated)

Two cells
(Endo)



Dr. Przybylski is wrong about implementing Endoh’s memory 
cells in Lee’s Figure 35 embodiment 

48
Pet., 47-48; EX1003, ¶¶ 177-180; Reply, 21-22; EX1037, ¶¶ 46-47

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 19; EX1007, Fig. 35

EX2029, ¶ 109

Pet. 44; EX1012, Fig. 1171

Dr. Przybylski errs by 

• basing his opinions on Lee’s Figure 25A, which is not part of Intel’s 
combination (Pet. 47-48; Reply, 21-22; EX2029, ¶¶ 105, 110)

• identifying differences without explaining why they would prevent the 
proposed combination (EX2029, ¶¶ 109-111)

• failing to address whether implementing the combination was within a 
POSITA’s knowledge (EX1037, ¶ 47)



Lee + Aspar/Kim + Endoh render obvious all limitations of 
claim 13, from which claims 16-17 depend

49
Reply, 21; EX1037, ¶ 45

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Lee’s Figure 1B memory cells Endoh’s memory cells

Pet. 44; EX1012, Fig. 1171

EX1007, Figs. 1B, 23A

Limitations Support

13[pre], [a], 
[b], [d]

Pet., 16-29, 30-31

13[c] Pet., 51-54, 56-63 (Lee 
+ Aspar/Kim)

Limitations Support

“vertically oriented 
semiconductor 
memory cells”

Pet., 46 
(Endoh describes 

vertical cells)

“nonvolatile 
memory cells”

Pet., 42 
(Endoh describes 

“EEPROM”)

“memory cells 
having at least one 

transistor”

Pet., 45-46 
(Endoh describes 

“transistors”)

All other limitations Pet., 16-31, 51-
54, 56-63 (Lee + 

Aspar/Kim) 

(Lee + Endoh)



Ground 1F supports that claims 16 and 17 are unpatentable Support

Lee discloses all limitations of claim 13 except “stackable add-on layer” Pet., 56, 63 (§VII.E) 
(citing Pet., 16-31)

Aspar discloses “stackable add-on layer” Pet., 56-60 (§VII.E)

Motivation to combine Lee and Aspar Pet., 60-63 (§VII.E.1.b)

Endoh discloses “serially connected” memory cells of claims 16 and 17 (which 
depend from claim 13); 

Pet., 42-50 (§VII.B)

The combination of Lee, Aspar, and Endoh renders obvious “SOI pillar” of claims 
16 and 17

Pet., 64

Motivation to combine Endoh with Lee and Aspar Pet., 47-48 (§VII.B.1), 
49-50

The Petition supports Ground 1F based on Lee, Aspar, and 
Endoh

50
Pet., 64; EX1003, ¶¶ 218-219; DI, 42; Reply, 17-19, 22-23; EX1037, ¶¶ 40-43, 47-49

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DI, 42



Johnson + Aspar/Kim – claim 13Johnson + Aspar/Kim – claim 13



“stackable add-on layer” 
construction

BeSang Board / Intel

Claim 13 Limitation Johnson
Johnson + 
Aspar/Kim

A semiconductor memory structure, comprising:

13[a]: a substrate having electrical devices formed therein, 
and further having a dielectric layer disposed above the 
electrical devices;

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

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

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

Johnson alone or Johnson + Aspar/Kim render obvious each 
limitation of claim 13

52
Pet., 65-82; EX1003, ¶¶ 220-263

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

BeSang 
disputes 

motivation to 
combine and 
“transistor”



BeSang incorrectly argues that Johnson fails to disclose 
using a transistor

53
Pet., 65-73; EX1003, ¶¶221-243; Reply, 24-26; EX1037, ¶¶ 52-55, 59; POR, 58-59

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1010, 7:61-8:5

EX1010, 10:34-37

EX1001, claim 13

EX1010, Fig. 4a (annotated)

EX1010, 7:31



A transistor used in a “2-terminal” memory cell is still a 
transistor 

54
POR, 58-60; Reply, 24-25; EX1037, ¶¶ 52-55

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1037, ¶ 54

POR, 60POR, 58

POR, 59



The prior art describes a diode-connected transistor as a 
“transistor”

55
Reply, 24

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1051, 272
EX1053, 2:59-60

EX1052, 2:17-21



Contrary to BeSang’s argument, claim 13 recites structure, 
not function

56
Reply, 24

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1001, claim 13

EX1037, ¶ 54



Johnson does not teach away from using transistors, as 
BeSang argues 

57
Reply, 25; EX1037, ¶ 55; POR, 61-62; Sur-Reply, 23

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DuPuy Spine, Inc. v. Medtronic Sofamor Danek, Inc., 567 F.3d 1314, 1327 (Fed. Cir. 2009) (emphasis added)

EX1010, 2:6-36 (cited in POR, 61; Sur-Reply, 23)

“A reference does not teach away, however, if it merely expresses a general 
preference for an alternative invention but does not ‘criticize, discredit, or 
otherwise discourage’ investigation into the invention claimed.”

EX1010, 5:41-48

BeSang relies on prior art issues that Johnson avoids by building memory cells above the substrate



Although BeSang suggests otherwise, Johnson’s JFET and 
MOSFET steering elements were enabled

58
Reply, 25-26; EX1037, ¶¶ 56-60

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“To render a claim obvious, the prior art, taken as a whole, must enable a 
skilled artisan to make and use the claimed invention. In general, a prior art 
reference asserted under § 103 does not necessarily have to enable its own 
disclosure, i.e., be ‘self-enabling,’ to be relevant to the obviousness inquiry. For 
example, a reference that does not provide an enabling disclosure for a 
particular claim limitation may nonetheless furnish the motivation to combine, 
and be combined with, another reference in which that limitation is enabled. 
Alternatively, such a reference may be used to supply claim elements 
enabled by other prior art or evidence of record.”

Raytheon Techs. Corp. v. Gen. Elec. Co., 993 F.3d 1374, 1380 (Fed. Cir. 2021) (citations omitted and emphasis added)

[R]elying on our precedent, we hold a presumption arises that both the claimed 
and unclaimed disclosures in a prior art patent are enabled.

Amgen Inc. v. Hoechst Marion Roussel, Inc., 314 F.3d 1313, 1355 (Fed. Cir. 2003) (emphasis added)



BeSang ignores that Johnson (like Lee) discloses making 
pillars using photomasking as well as self-aligned techniques

Reply 26, EX1037, ¶¶ 56-60 
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 59

EX1010, 6:46-52

EX1007, Figs. 1A, 8A-9B

EX1010, 15:12-19



Bonding was a known solution to known problems using 
prior art elements based on established functions

60
Pet., 51, 56-58, 66-68, 74-81; EX1003, ¶¶ 190, 205-208, 228-231, 246-249, 255-260; Reply, 5-6

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Fabricating 3D structures (Johnson, Aspar) and memory arrays above a substrate containing 
electrical devices (Johnson, Kim) were known problems. Aspar and Kim describe bonding as a 

known solution.

EX1009, 834

EX1010, 5:30-37

EX1008, ¶ 20



Aspar does not prevent using Johnson’s self-alignment 

Pet., 79-80; EX1003, ¶¶ 258-260; Reply, 26-28, EX1037, ¶¶ 59, 63 
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1010, Figs. 6(b), (c), (g)

61



Leftover strips taught in Johnson can be used for additional 
layers in the combination with Kim

62
Pet., 75; EX1003, ¶ 248; Reply, 26, 28; EX1037, ¶¶ 63, 65 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1010, 14:21-27



Park + Kim – claim 1Park + Kim – claim 1



The combination of Park and Kim renders claim 1 obvious

64
Pet., 82-91; EX1003, ¶¶ 264-281; Reply, 28-29; EX1037, ¶ 66 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Limitation Park and Kim

semiconductor 
memory structure

DRAM (EX1011, 2:11-14), vertically stacked 
layers (EX1008, ¶¶ 7, 22)

substrate “active silicon (Si) layer 212” (EX1008, ¶ 23)

electrical devices “active IC devices” (EX1008, ¶ 23)

dielectric layer “ILD layers 214” (EX1008, ¶ 23)

interconnect layer “bonding layer 106” (EX1008, ¶ 23)

stackable add-on 
layer

“active silicon layer 222” (EX1008, ¶¶ 20, 22-23, 
25)

vertically oriented 
memory cells

memory cells formed from “silicon pillar[s]” 
(EX1011, 2:16-25, 2:46-56, 1:11-21)

separated “surrounded [] with an insulating film” (EX1011, 
2:16-21, 4:9-27)

bonded, greatest 
distance

“bonding layer 106” (EX1008, ¶¶ 23-25, see 
figure at left)

DRAM, transistor DRAM memory cells (EX1011, 2:16-25, 5:20-
22)

EX1008, Fig. 2 (annotated); EX1011, Fig. 8



Park teaches DRAM memory cells electrically “separated” by 
dielectric material, as claimed/described in the ’702 patent

65
Pet., 88-89; EX1003, ¶¶ 275-276; Reply, 28-29; EX1037, ¶ 66 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1011, Fig. 8 (annotated)

EX1001, claim 1

dielectric material

EX1001, 6:6-10



’702 patent Figure 1 does not support BeSang’s argument; it 
is not described as DRAM, as required by claim 1

66
POR, 78; Reply, 28-29; EX1037, ¶ 66

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1001, Fig. 1

EX1001, claim 1

EX1001, 2:13-15

EX1001, 3:51-54

EX1001, 5:17-7:60 – no mention of DRAM



The ’702 patent discloses that complete separation of DRAM 
memory cells by dielectric is not required

67
Reply, 29; EX1037, ¶ 66

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1001, Fig. 9 (annotated)

EX1001, Fig. 10 (annotated)



Intel’s arguments are responsive and not newIntel’s arguments are responsive and not new



Intel’s arguments in the Reply properly responded to the 
Board’s institution decision and BeSang’s POR 

69DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“A reply may only respond to arguments raised in the corresponding opposition, 
patent owner preliminary response, patent owner response, or decision on 
institution.”

37 C.F.R. § 42.23(b)

Alleged “new” Intel argument Support in Reply Intel responds to

Forming more memory levels in Lee and Aspar/Kim 
(Sur-Reply, 7-8)

Reply, 11-12 POR, 24-25

Lee discloses and suggests stacking (Sur-Reply, 10-11) Reply, 7 DI, 33-35; POR, 25-26 

Process optimization as a motivation to combine Lee 
and Aspar/Kim (Sur-Reply, 14-15) (this is the only 
argument addressed in BeSang’s motion to exclude)

Reply, 10 DI, 36-37; POR, 20-30, 45-50, 65-68, 
70-73

Aspar does not teach an 1100°C annealing step (Sur-
Reply, 15-16) 

Reply, 12 POR, 10-11, 44-46, 69, 72, 74

Combinations involving Endoh (Sur-Reply, 20-21) Reply, 17-22 DI, 42-43; POR, 39-40, 42-43

“A party may also submit rebuttal evidence in support of its reply.”

Consolidated Trial Practice Guide, 73



The arguments in Intel’s Reply were not new

70DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Alleged “new” Intel argument Support in Reply Support in Petition

Forming more memory levels in Lee and 
Aspar/Kim (Sur-Reply, 7-8)

Reply, 11-12 Pet., 27-28, 38 & n.12

Lee discloses and suggests stacking (Sur-
Reply, 10-11)

Reply, 7 Pet., 51-52, 56

Process optimization as a motivation to 
combine Lee and Aspar/Kim (Sur-Reply, 14-15) 
(this is the only argument addressed in 
BeSang’s motion to exclude)

Reply, 10 Pet., 53-54, 61-62 (citing 
EX1003, ¶¶ 196, 213); 

EX2039, 91:17-98:13 (citing 
EX1003, ¶ 213)

Aspar does not teach an 1100°C annealing step 
(Sur-Reply, 15-16) 

Reply, 12 Pet., 56-58

Combinations involving Endoh 
(Sur-Reply, 20-21)

Reply, 17-22 Pet., 41-50, 52-53, 55, 58-
60, 64



BeSang’s motion to exclude should be deniedBeSang’s motion to exclude should be denied



BeSang’s motion to exclude raises improper issues: BeSang 
should have sought Board permission to move to strike

72
Paper 30, 2-3; Paper 31, 1-2 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Consolidated Trial Practice Guide, 79

37 C.F.R. § 42.20(b)

Consolidated Trial Practice Guide, 80

“Prior authorization. A motion will not be entered without Board 
authorization.”

• BeSang relies on decisions dated before the 
Guide was updated 

• Intuitive Surgical departs from the Guide and 
is not precedential



A reply is proper if it is responsive and elaborates on 
previously presented arguments

73
Paper 30, 4, 7-8;  

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“[A] reply may be proper if it is responsive and simply expands on previously 
raised arguments. …

Alere’s reply argument discussing cost and time savings has a nexus to 
Rembrandt's prior argument and is responsive. It refutes Rembrandt’s 
assertions that there is no motivation …. [I]t also properly expands on and is a 
fair extension of [Alere’s] previously raised efficiency argument. …

Alere’s reply argument is responsive to Rembrandt’s arguments and the 
Board’s observations. Alere disputes Rembrandt’s contention … [and] 
elaborates on the motivation-to-combine argument that Alere made in its 
petition ….

Alere’s reply argument involves the same ‘legal ground’ based on ‘the same
prior art reference[s]’ and the ‘same legal argument’ ….”

Rembrandt Diagnostics, LP v. Alere, Inc., 76 F.4th 1376, 1384-85 (Fed. Cir. 2023) (citations omitted and emphasis added)



The Petition raises motivation arguments relating to 
crystalline silicon and process optimization

74
Paper 30, 4-6 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 60-61; see also id., 80-81 (quoting EX1009, 834)

Pet., 61-62; see also id., 53-54, 76, 81

Pet., 51

EX1008, ¶ 22
EX1003, ¶ 213



BeSang was aware of Intel’s arguments but chose not to 
address them specifically in the POR

75
Paper 30, 9-10

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX2039, 92:12-93:1; see also id., 91:17-92:11, 93:2-98:13

BeSang asked Dr. Sechen about crystalline silicon and process optimization before filing the POR

EX2039, 74:10-19; see also id., 94:3-21, 96:15-97:11 



The Reply expands on the Petition in responding to Board 
comments and BeSang’s arguments

76
Paper 30, 6-7 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DI, 36-37

POR, 44; see also id., 20-30, 45-50, 65-68, 70-73

Board

BeSang



Though BeSang says the opposite, Dr. Sechen testified about 
the problems with high temperature processing

77
Paper 30, 6-7; Paper 31, 3 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX2039, 95:17-22

EX2039, 96:15-21



BackupBackup



Intel specifies the claim constructions addressed in Grounds 
1D, 1E, and 1F

79
Pet., 55, 64

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“stackable add-on layer” = Board / Intel 
construction

“SOI pillar” = BeSang apparent construction

“stackable add-on layer” and “SOI pillar” = 
Board / Intel construction



Intel relies on relevant Federal Circuit claim construction 
decisions; BeSang’s non-precedential cases do not apply

80
POR, 31-32; Reply, 2; Sur-Reply, 4

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Intel raised alternative constructions in multiple grounds; the Board issued preliminary constructions at institution. 

AC Techs. S.A. v. Amazon.com, Inc., 912 F.3d 1358, 1360 (Fed. Cir. 2019):
• “The Board must consider all grounds of unpatentability raised in an instituted petition.”
• Petitioner raised multiple grounds based on alternative claim constructions
• The Board adopted a broad construction of the challenged clams, instituted the grounds 

corresponding to that construction, and found the claims unpatentable on those grounds

Masimo Corp. v. Sotera Wireless Inc., Techs. S.A., 2023 WL 6990542, *4-5 (Fed. Cir. Oct. 24, 
2023): facing facts similar to this IPR, the court affirmed that the Board can narrow its focus to 
certain grounds but only if they are tied to issued constructions

Ebates Performance Mktg., Inc. v. Int’l Bus. Machs. Corp., IPR2022-00439, Paper 11, 8-12 (PTAB Oct. 3, 2022): 
• The Board denied institution; it declined to adopt a construction for a means-plus-function limitation where 

the petitioner argued (i) the construction was incorrect and (ii) the limitation was indefinite for lack of 
corresponding structure.

Hologic, Inc. v. Enzo Life Scis., Inc., IPR2018-00019, Paper 17, 5-9 (PTAB Apr. 18, 2018):
• The Board denied institution; petitioner presented only grounds based on a construction it asserted was 

incorrect.



Lee 
(structure)

Aspar (or Kim)
“stackable add-on layer”

Endoh
(structure for claims 16-17 only)

Intel’s combinations

81
Pet., 19, 22, 45, 59-60; Ex. 1003, ¶¶ 114-34, 170-88, 209-11 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

AND

“SOI pillar”



Under Board / Intel construction, Johnson teaches all 
limitations of claim 13 except “stackable add-on layer”

82
Pet., 65-73; Ex. 1003, ¶¶ 221-42 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Limitation Johnson

semiconductor memory 
structure

“semiconductor memory” 
(EX1010, 1:7-12)

substrate “substrate” (id., 13:26-35)

electrical devices “CMOS transistors” (id.)

dielectric layer “insulator” (id.)

memory cells “memory cell” (id., 2:33-37), 
“transistor” (id., 5:41-49, 7:61-8:5) EX1001, claim 13



A POSITA would have used Aspar’s or Kim’s bonding 
techniques to make Johnson’s memory cells

83
Pet., 74-82; EX1003, ¶¶ 246-262 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Aspar

Kim



The process relating to Lee’s Figures 13-28 is separate from 
and inconsistent with other embodiments

84
Pet., 38 n.12; EX1003, ¶¶ 155, 103-110; POR, 9; Reply, 6-7; EX1037, ¶¶ 15-16; Sur-Reply, 9 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1007, Figs. 1A, 1B, 2, 7

EX1007, Fig. 25A

EX1007, ¶ 52



Implementing pillars with two memory cells was a known 
solution to a known problem using prior art elements 

85
Pet., 21-22, 42-48, 55, 64; EX1003, ¶¶ 96, 170-173, 179, 200, 218-219; Reply, 5-6

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Pet., 44; EX1012, Fig. 1171

Fabricating memory arrays using pillar structures (Lee, Endoh) was a known problem. Endoh describes two 
memory cells in a pillar as a known solution.

EX1007, ¶ 113

EX1012, ¶ 1206

EX1012, ¶ 1207



’702 patent, claims 1 and 13

86DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



’702 patent, claims 14-17

87DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



’702 patent, Figure 1

88DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1001, Fig. 1



’941 patent, Figure 4A

89DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1005, Fig. 4A



’941 patent, Figure 4B

90DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1005, Fig. 4B



’941 patent, Figure 4C

91DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Ex. 1005, Fig. 4C



’941 patent, Figure 4D

92DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Ex. 1005, Fig. 4D



Endoh, Figure 1171

93DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 44; Ex.1012



Endoh, Figure 1172

94DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet., 45; Ex. 1012, Fig. 1172
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