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)’A Patent Owner’s Demonstratives

’838 Patent Overview

Claim Construction - Portions

Ground 1 (Kim) claims 1,4-7, 12, 16-17, 19-20

Ground 3 (Lee) claims1,4-7, 12, 16-17, 19-20

Ground 1 and 5 - Curved Side Surface ciaims 13-15
Ground 2 (Kim + Yang) ciaims 3, 18

Ground 4 (Lee + Haller) claims 3, 18

Demonstrative Exhibit - Not Evidence



’838 Patent Overview

Claim Construction - Portions

Ground 1 (Kim) claims 1,4-7, 12, 16-17, 19-20

Ground 3 (Lee) claims1,4-7,12, 16-17, 19-20
Ground 1 and 5 - Curved Side Surface cilaims 13-15
Ground 2 (Kim + Yang) claims 3, 18

Ground 4 (Lee + Haller) claims 3, 18




)7‘ Patent Owner’s Demonstratives

’838 Patent

1. A staircase structure of a memory device, comprising:

a first material layer and a second material layer, wherein

the first material layer is disposed over a first portion of

the second material layer; and First

landing pad disposed over a second portion of the g vt e — Material
second material layer, wherein the landing pad com- SR i - - e——
prises a first side surface and a second side surface, and
wherein the first side surface is in contact with the first
material layer and the second side surface is laterally
displaced from a side surface of the second portion of o e AR ——
the second material layer. s ————————————————es L
‘ X St Material

Ex. 1001 (’838 Patent), Claim 1

Ex. 1001 (*838 Patent), Fig. 8

Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

1. A staircase structure of a memory device, comprising:

a first material layer and a second material layer, wherein
the first material layer is disposed over a first portion of
the second material layer; and
landing pad disposed over a second portion of the
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and
wherein the first side surface is in contact with the first
material layer and the second side surface is laterally
displaced from a side surface of the second portion of
the second material layer.

Ex. 1001 (’838 Patent), Claim 1

’838 Patent

First

Material

Second
Material

Ex. 1001 ('838 Patent), Fig. 8

Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

1. A staircase structure of a memory device, comprising:

a first material layer and a second material layer, wherein
the first material layer is disposed over a first portion of
the second material layer; and

a landing pad disposed over a second portion of the
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and
wherein the first side surface is in contact with the first
material layer and the second side surface is laterally
displaced from a side surface of the second portion of
the second material layer.

Ex. 1001 (’838 Patent), Claim 1

’838 Patent

First

Material

R PR PR P SN I I DR SR T SE IR

: Second Portion, et : FII‘St Po.rtlon - s Second
: . : Material

Ex. 1001 ('838 Patent), Fig. 8

Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

1. A staircase structure of a memory device, comprising:

a first material layer and a second material layer, wherein
the first material layer is disposed over a first portion of
the second material layer; and
landing pad disposed over a second portion of the
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and
wherein the first side surface islin contact with the first
material layer and the second side surface is laterally
displaced from a side surface of the second portion of
the second material layer.

Ex. 1001 (’838 Patent), Claim 1

’838 Patent

In:Contact

First

Material

% 2

D|5p[ach _ Second,Portlon S—

e Laterally S S N T ESSSTSSTTT

: FII‘St Po.rtlon BNEREISE  Second
: Material

Ex. 1001 ('838 Patent), Fig. 8

Demonstrative Exhibit - Not Evidence



’838 Patent Overview

Claim Construction - Portions

Ground 1 (Kim) claims 1,4-7, 12, 16-17, 19-20

Ground 3 (Lee) claims1,4-7, 12, 16-17, 19-20

Ground 1 and 5 - Curved Side Surface cClaims 13-15

Ground 2 (Kim + Yang) claims 3, 18

Ground 4 (Lee + Haller) claims 3, 18




)7A Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

The 838 patent’s claims a memory device with a particular type of landing

pad. This Petition addresses independent claims 1 and 12. Both of these claims
\ “contact” gao “first material layer”

require “landing pad[s]” located on top of a conductive or “second material layer.” “laterally displaced” 8

Each “landing pad” must have a “first side surface” that is “in contact” with an
adjacent insulating layer or “first material layer.” The “second side surface” of this
same “landing pad” must be “laterally displaced” from the side of the underlying

conductive layer.

“landing pad”
“second material layer”

e X

The prior art makes clear, however, that there was nothing patentable about this.
Pet. 2

Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

FIG. 4B “second side surface”

(17 3 119

B, first material layer “ : » laterally
aazm_azco £ B y. landing pad “landing pad” o =7 = ~ Uisplaced”

i | ] ' \ ) i [
24:-*?"}7
1001 S
3005+
| 0

7 1 "second"
portlon”

“second mater| =77, 7 /i,.-ﬁ W D J

R
il

“second portion

Pet. 31, 37; Reply 2, 11 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

Petitioner’s Reply

Claim 1 (and claim 12) merely refer to a “second material layer” (a conductive
layer) that Aas “a first portion” and “a second portion.” 838 patent, claims 1/12.
The term “portion” has a straightforward plain and ordinary meaning: a “part” of a
larger whole. E.g., Ex. 1077, 406 (defining “portion” as “a part of a whole”). The
’838 patent itself repeatedly uses the term “portion” this way. 838 patent, 5:40-43
(discussing both “an upper portion” and “lower portion” of a “staircase’), 5:66-6:1
(referencing ““a portion of a top surface of a layer”); see also 4:39-40, 7:15-17, 8:20-
33, 8:34-65, 11:60-64, 12:38-59. The patent never uses “portion” to require specific,

definite dimensions or layout Reply 4-5

Reply 4-5; POSR 4 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

Petitioner’s Reply

“The words of a claim are generally given their ordinary and customary
meaning...” Thorner v. Sony Comput. Entmt. Am., LLC, 669 F.3d 1362, 1365 (Fed.
Cir. 2012). Here, the claims require only that the “first portion” and “second portion”

be parts of a larger conductive layer. Ex. 1075, 99 8-32.

Reply 6; POSR 3-4 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

Petitioner’s Reply

“The words of a claim are generally given their ordinary and customary

meaning as understood by a person of ordinary skill in the art when read in
the context of the specification and prosecution history.” Thorner v. Sony

Comput. Entmt Am., LLC, 669 F.3d 1362, 1365 (Fed. Cir. 2012).

Here, the claims require only that the “first portion” and “second portion”

be parts of a larger conductive layer. Ex. 1075, 99 8-32.

Reply 6 (blue text added)

Reply 6; POSR 3-4 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

Petitioner’s Reply

“The words of a claim are generally given their ordinary and customary
meaning...” Thorner v. Sony Comput. Entmt. Am., LLC, 669 F.3d 1362, 1365 (Fed.
Cir. 2012). Here, the claims require only that the “first portion™ and “second portion”
be parts of a larger conductive layer. Ex. 1075, 9 8-32. Kim includes such a
structure: each of its “gate electrode[s] 300" includes a “PAD B” at its “end.” Kim,
7:58-67. Indeed, Kim explicitly characterizes this “PAD B” as the “part of the gate

77 <&

electrode” “exposed through the stepwise structure.” Id. (emphasis added). So just
as the claims require, Kim teaches a memory with a “second material layer” (gate
electrode 300). A “landing pad” (PAD P) is over a “second portion” (PAD B) of
this layer, and a “first material layer” (dielectric layers 110 and 122) is over a “first

portion” (the rest of gate electrode 300 not “exposed” by the stepwise structure to

form PAD_B) of the same layer. Petition, 27-31; Ex. 1075, 9 39-45. Reply 6

Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

Id., Fig. 7B (annotated); see also id., Figs. 1A, 6B; Ex. 1003, 99 348-354. While “first
material layer”

layer 22 extends over the entirety of the conductive layer 25 below it, this is not

precluded by claims 1 or 12. The claims require only that an insulating layer be

“disposed over a first portion” of an underlying conductive layer. They do not

=iy

conductive layer. Pet. 62 %///’/////////////’ "’7//5”_/{/_;
7wy

prohibit the insulating layer from also covering other portions of the same

“second

o portl material layer”

7 o

RRRRERRFRRERERERE B8

Pet. 62, 70; Reply 4-5; POR 11-13; POSR 4-6 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

This argument fails for the same reason discussed above: the *838 FIG 7B “first
: material layer”

patent does not “define” the terms “first portion” and “second portion” in the same,

narrow way Patent Owner does. Supra Section II.A.1. The claims also do not

exclude structure where the “first material layer” extends over the “second portion”

=iy

embodiment). /d. Reply 23 W//’//’///////////’ ”7///_’_///_,:
oy

(as this has no basis in the claim language and would read out the *838 patent’s only

“second

o portl material layer”

7 o

RRRRERRFRRERERERE B8

Pet. 62; Reply 23; POSR 4-6 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s Arbitrary Treatment Of The Claims

Petitioner’s Reply

Claim 1 (and claim 12) merely refer to a “second material layer” (a conductive

layer) that has “a first portion” and “a second portion.” ’838 patent, claims 1/12.

“first
material layer”

The term “portion” has a straightforward plain and ordinary meaning: a “part” of a

larger whole. E.g., Ex. 1077, 406 (defining “portion” as “a part of a whole”).
Reply 4-5

This argument fails for the same reason discussed above: the 838

patent does not “define” the terms “first portion” and “second portion” in the same,

narrow way Patent Owner does. Swupra Section II.LA.1. The claims also do not

exclude structure where the “first material layer” extends over the “second portion”

(as this has no basis in the claim language and would read out the *838 patent’s only

embodiment). /d. Reply 23

. 62; Reply 4-5, 23; POR 12; POSR 4-6 Demonstrative Exhibit - Not Evidence

PN, P

—

“second
material layer”

Ex. 1006 (Lee), Fig. 7B




)7A Patent Owner’s Demonstratives

Petitioner Reads “portion” Out Of The Claims

“first

1. A staircase structure of a memory device, comprising: material layer”

a first material layer and a second material layer, wherein
the first material layer is disposed over a-Hrstpertion-of
the second material layer; and
landing pad disposed over a second portion of the
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and
wherein the first side surface 1s in contact with the first
material layer and the second side surface 1s laterally . —
displaced from a side surface of the second portion of 2 : material layer”
the second material layer.

Ex. 1001 (*838 Patent), Claim 1
Ex. 1006 (Lee), Fig. 7B

POR11-13; POSR 4-6 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Reads “portion” Out Of The Claims

1. A staircase structure of a memory device, comprising: . petiion

a first material layer and a second material layer wherein The 838 patent relates generally to 3D NAND memory devices. Typical,

the first material layer is disposed over a-frst-pertion-of

the second material layer; and

landmg pad fllspOSEd over a_ second p.eitieﬂ of the These memory cell strings pass through alternating layers of conductive and
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and insulating material stacked on a substrate. The stacked conductive/insulating layers
wherein the first side surface is in contact with the first
material layer and the second side surface is laterally
dlSplaCEd from a side surface of .th&seeeﬁd_peﬁ.}eﬁ_e.f_ the area where the memory cells are located. This staircase structure allows for

the second material layer.

prior art 3D NAND devices include vertically oriented strings of memory cells.

of these types of devices were routinely formed with a staircase structure outside of

electrical interconnection with landing pads on each of the conductive layers.

Pet. 1

Ex. 1001 (838 Patent), Claim 1

POR 11-13; POSR 4-6; Pet. 1 Demonstrative Exhibit - Not Evidence



)7 ¢, Patent Owner’s Demonstratives

Petitioner Improperly Renders Claim Language Superfluous

Intel

“First, because every buffer in our (physical) world is
ultimately implemented on a physical device (ie., hardware),
a ‘hardware buffer’ must mean something more than just a
‘buffer implemented in hardware,” as Intel urges, or else the

word ‘hardware’ would be erased from the claims. That
consequence, while not 1nevitably disqualifying a
construction 1n every patent, 1s counter to an 1mportant
principle of interpretation, for patent claims as for statutes:
It 1s highly disfavored to construe terms in a way that
renders them void, meaningless, or superfluous.”™

Intel Corp. v. Qualcomm Inc., 21 F.4th 801, 809-10 (Fed. Cir. 2021)

POR12-13; POSR5 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Patent Owner’s Construction Gives Meaning To Each Term

SS/ Techs.

“However, if that were true, the word ‘measured’ would be
superfluous, as the word ‘volume’ alone would be sufficient to
ogive the claim the scope that DZEM proposes. The use of the
term ‘measured volume’ therefore indicates that claim 1
requires that the volume of the liquid in the tank must be
determined and considered as part of the contamination
analysis recited in claim 1. See Merck & Co. v. Teva Pharms.
USA, Inc., 395 F.3d 1364, 1372 (Fed. Cir. 2005) (‘A claim
construction that gives meaning to all the terms of the claim
is preferred over one that does not do so.’).”

SSITechs., LLC v. Dongguan Zhengyang Elec. Mech. LTD, 59 F.4th 1328, 1334-35 (Fed. Cir. 2023)

POR12-13; POSR5 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Patent Owner’s Construction Gives Meaning To Each Term

1. A staircase structure of a memory device, comprising:

a first material layer and a second material layer, wherein
the first material layer is disposed over a first portion of
the second material layer; and First
landing pad disposed over a second portion of the : Material
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and
wherein the first side surface is in contact with the first
material layer and the second side surface is laterally
displaced from a side surface of the second portion of
the second material layer.

Ex. 1001 (’838 Patent), Claim 1

[t =y =] s ¥ 1
tanding:iBad

Second
Material

Ex. 1001 ('838 Patent), Fig. 8

POR 1, 9-18; POSR 4-6 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Patent Owner’s Construction Gives Meaning To Each Term

1. A staircase structure of a memory device, comprising:

a first material layer and a second material layer, wherein
the first material layer is disposed over a first portion of
the second material layer; and

a landing pad disposed over a second portion of the
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and
wherein the first side surface is in contact with the first
material layer and the second side surface is laterally
displaced from a side surface of the second portion of 820 820
the second material layer.

Ex. 1001 (’838 Patent), Claim 1 : First.
Eanding:Pad inContact : v —— . [faterial

Petitioner’s Expert | l ¥

Q. So your opinion 1is that
the first and second R T S W —— " — T
portion of layer 804 are mm————— {(ef ]y« B s 0[] e (] 4 1 {11 prmmmmmmm—— ;Eﬁﬂ;
divided by the : XX o3 XX o
intersection of the
insulating layer and
landing pad above them. Ex. 1001 (’838 Patent), Fig. 8

A. That’s right.

820

Ex. 2030 (Jack C. Lee, Ph. D.), 141:11-15

POR 1, 15-18; POSR 4-6 Demonstrative Exhibit - Not Evidence



)’/‘ Patent Owner’s Demonstratives

Patent Owner’s Construction Gives Meaning To Each Term

“first portion of the second material layer”
— “a portion of the second material layer beneath the first material layer that is separate and
distinct from the second portion of the second material layer”

ALTERNATIVELY

“wherein the first material layer is disposed over a first portion of the

second material layer”
— “wherein the first material layer is disposed over a first portion of the second material layer
but not a second portion of the second material layer”

“a landing pad disposed over a second portion of the second material

layer”
— “alanding pad disposed over the second portion of the second material layer but not the
first portion of the second material layer”

POR 9-10; POSR 3-4 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

No Dispute That The Two “portions” Are Separate And Distinct

Petitioner’s Expert Patent Owner’s Response

Q.So is it your opinion that in the ’838 F1G_7B
patent, a person of ordinary skill in the
art would have understood the first and
second portion to be different and
nonoverlapping regions?

.
.I think that’s what I answered, that the ; é%%
first and second portion -- portions are - Aé%%%@“’
part of the second material layer, and 7y
that a person of ordinary skill in the art ‘
would understand them to be different,
nonoverlapping regions, at least in the .
context of the ’838 patent and the prior 7 D e e

a;tt;ha;3; use in invalidating the claims %%%%S%Wmmmm"%%ZZZZZ%%Z
4 tent. . ’ ]
© € Pa en Ex. 2047 (Jack C. Lee, Ph. D.), 33:3-13 V/m

H

POR 15-16; POSR 1,4, 6 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Ignores Liberty

Trial Court’s Construction:

Claim language:

“that the interface is positioned between or in the middle of
the opposite ends of the forward end of the nose portion

“a body including a nose portion and tail portion, andithe thafling sndlofths tall portlan”

said body further including an interface portion .
disposed intermediate opposite ends of said body” Trial Court Refused To Include:

“such that the interface does not extend all of the way to
the front or to the end of the projectile”

[ —

“In other words, the trial court concluded that so long as the
interface was positioned, in part, between the forward end and
the trailing end of the projectile, it did not matter if the
interface was also positioned outside of that prescribed area.”

Liberty Ammunition, Inc. v. United States, 835 F.3d 1388, 1399 (Fed. Cir. 2016)

POR 13-14; POSR 5-6

Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Ignores Liberty

Id., Fig. 7B (annotated); see also id., Figs. 1A, 6B; Ex. 1003, 9 348-354. While
layer 22 extends over the entirety of the conductive layer 25 below it, this is not
precluded by claims 1 or 12. The claims require only that an insulating layer be
“disposed over a first portion” of an underlying conductive layer. They do not
prohibit the insulating layer from also covering other portions of the same

conductive layer. Pet. 62

—

2 Liberty

“In other words, the trial court concluded that so long as the
interface was positioned, in part, between the forward end and
the trailing end of the projectile, it did not matter if the
interface was also positioned outside of that prescribed area.”

Liberty Ammunition, Inc. v. United States, 835 F.3d 1388, 1399 (Fed. Cir. 2016)

POR 13-15; POSR 5-6 Demonstrative Exhibit - Not Evidence



Y, Patent Owner’s Demonstratives
/|

Petitioner Ignores Liberty

—

Liberty

“The trial court’s refusal to limit the projectile’s interface so
that 1t does not extend all of the way to the forward or
trailing ends of the projectile goes against this admonition
and significantly diminishes the ‘intermediate opposite ends’

limitation, almost to the point of rendering 1t a nullity.

The very essence of the ‘intermediate opposite ends’ limitation
1s to define a precise position for the interface: between the
nose and tail ends of the projectile. The trial court’s
construction chips away at this precision by permitting an
interface that is not only between the opposing ends, but also
outside that position to read on the claim language.”

Liberty Ammunition, Inc. v. United States, 835 F.3d 1388, 1399 (Fed. Cir. 2016)

POR 12-13; POSR 5-6 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Ignores The Specification

Patent Owner’s Response FIG. 5 illustrates a cross-sectional view of a staircase

€80 structure 500 after removal of a portion of insulating layer
\ 202, according to some embodiments. In FIG. 5, the portion
of insulating layer 202 of each SC layer of staircase structure
400 is removed using spacers 410 and hard mask layer 206
as masks. Insulating layer 502 is formed after removing the
portion of insulating layer 202 using similar techniques as
removing insulating layer 102. As illustrated in FIG. §, each
SC layer of staircase structure 500 exposes a portion of a top
surface of sacrificial layer 204 and spacer 410 of each SC
layer. In some embodiments, a side of insulating layer 502
of each SC layer of staircase structure 500 is exposed.

Ex. 1001 (’838 Patent), 8:34-45

exposed covered
portion Z portion

POR 16-18; POSR 7-9 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner Resorts To Making Up Figures

Reply

Not only does it lack support in the intrinsic record, but Patent Owner’s
construction improperly excludes the *838 patent’s only embodiment. Per Patent
Owner, Figure 8 (the only figure showing a complete staircase structure), depicts
“landing pads” with a side surface “curved in the x-z plane....” Response, 8. The
’838 patent’s claims require that the “side surface” be “in contact” with “the first
material layer.” E.g., 838 patent, claim 1. For there to be contact with this type of
curved “side surface,” the “first material layer” must at least partially extend over

the “second portion” of the “second material layer”:

“first material layer” partially extending over the
“second portion” of “second material layer”

“landing pad” “first material layer”

“second material layer”

Reply 8

Reply 8; POSR 7-8 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Resorts To Making Up Figures

Reply

“first material layer” partially extending over the
“second portion” of “second material layer”

Petitioner’s Expert

The blue “first material layer” includes both insulating layer 502

“landing pad” “first material layer”

,, X - and whatever other insulation exists between the end of layer 502 and the landing
second material layer

pad 820 (such as dielectric layer 825).
Reply 8 Ex. 1075 (Lee Reply Decl.) 11 35

" )
HEUHONERSIEXPETT 2. The staircase structure of claim 1, further comprising a

A. ...S0 a person of ordinary skill in the art dielectric layer in contact with a bottom surface of the
looking at this figure would not have landing pad, the second side surface of the landing pad, and
concluded there’s a -- there’s a curve -- the side surface of the second portion of the second material
curved side. At least it’s not conclusive. layen
It appears to be, basically, a straight
angle, and then a vertical line.

Ex. 2030 (Jack C. Lee, Ph. D.), 136:1-6

Ex. 1001 (’838 Patent), Claim 2

Reply 8; POSR 7-8 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Resorts To Making Up Figures

Reply

“first material layer” partially extending over the
“second portion” of “second material layer”

“landing pad” “first material layer”

Jp U dp gy dp dr dp dp dp dr dp dr o dp dr o dp b Jp X o M
P e T e g Pl e P P P i “second material layer”

h*-h'*-h*-l'##*#*#*#*#*ﬁ'*#*###*k*h*###*#*h*k

N R N U I T T N B B T T R U R

Ex. 1001 (’838 Patent), Fig. 7 (Zoomed in)

Petitioner’s Expert

Q. So you’d agree with me that the
intersection between 502 and 820
1s vertical and perpendicular to
the XY plane. Correct?

Reply 8

A. That is correct.
Ex. 2030 (Jack C. Lee, Ph. D.), 136:11-14

Reply 8; POSR 7-8 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Ignores The Prosecution History

Reply

Patent Owner also spends pages discussing the prosecution history. Response,
18-21. Neither the Examiner nor the applicant discussed the meaning of either “first
portion” or “second portion.” See Ex. 1002. Patent Owner itself appears to
recognize this, conceding that the prosecution history “suggests neither an expansion
nor disavowal of claim scope....” Response, 9; Renishaw PLC v. Marposs Societa’
per Azioni, 158 F.3d 1243, 1249 (Fed. Cir. 1998) (non-standard claim term

definitions must be set forth in intrinsic record with clarity, deliberateness, or

precision). Reply 7-8

Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner Relies On Art The Examiner Had

a2 United States Patent
Lu et al.

US 12,010,838 B2
Jun. 11, 2024

(10) Patent No.:
(45) Date of Patent:

The *838 patent also identifies itself as a continuation three other applications. ———

United States Patent

See Ex. 1001, Cover.
Lu et al.

Prior art was discussed during prosecution of these wlogies Co.,

)i Jun Chen,
Dai. Hubei

Hi (CN): Qlan

@ Huang, Hubei
1 (CN): Lan
ng Xiao. Hubei
ubei (CN): Kun
a0 Yang, [Mubei

applications. See, e.g., Exs. 1015-1017. But none of this art was used to reject the

Patent No.: US 12,010,838 B2
Date of Patent: Jun. 11, 2024
References Cited

9,006,884 B2 4/2015 Lee et al.
9,331,082 B2 5/2016 Lee et al.

’838 patent’s claims. See gemerally Ex. 1002. And none includes the same
disclosure as Kim and Lee. Moreover, the claims at issue in these other applications

were materially different from claims 1 and 12 of the "838 patent. See, e.g., Ex.

Pet. 19

1018, pp. 21-24; Ex. 1019, pp. 36-39; Ex. 1020, pp, 31-32.

a2 United States Patent

Lee et al.

(52)
HIOB 41/35 (2023.02): HOIL 2170273
(2013.00); HOIL 21/31144 (2013.01):
(Continued)
Ficld of Classification Scarch
None
See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

9,006,884 B2
9,331,082 B2

42015 Leeetal
52016 Lec ctal.

(Continued)

Ex. 1001 (’838 Patent)

Patent No.:
Date of Patent:

US 9,006,884 B2
Apr. 14, 2015

ONDUCTOR

United States Patent

Lee et al.

i, Gyeonggi-do

(KR): Seung
R); Seok Min

Patent No.: US 9,006,884 B2 '
Date of Patent: Apr. 14,2015 "
Prior Publication Data
US 2014/0191389 Al Jul. 10, 2014

r, the term of this
ljusted under 35

a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2014/0191389 Al
LEE et al. (43) Pub. Date: Jul. 10, 2014

Ex. 1006 (Lee)
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)7A Patent Owner’s Demonstratives

The Prosecution History Supports Patent Owner’s Construction

Patent Owner’s Response Patent Owner’s Response

FIG’ 4C 27 X FIG 2H 2,41
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’838 Patent Overview

Claim Construction - Portions

Ground 1 (Kim) claims 1,4-7,12, 1617, 19-20

Ground 3 (Lee) claims1,4-7,12, 16-17, 19-20
Ground 1 and 5 - Curved Side Surface cilaims 13-15
Ground 2 (Kim + Yang) claims 3, 18

Ground 4 (Lee + Haller) claims 3, 18




)7A Patent Owner’s Demonstratives

Petitioner Insists On Reading Out Claim Language

Patent Owner begins by arguing that Kim lacks a “second material layer” with 12. I disagree with Dr. Giapis’s opinion for multiple reasons. First, Dr.
the claimed “first portion” and “second portion.” Response, 42-47. But rather than Giapis relies on an erroneous claim construction. A POSITA would not understand

responding to the Petition’s straightforward argument, Patent Owner fabricated its the claims to be limited in the manner he proposes. Second, Dr. Giapis contradicts

own, completely different way to characterize Kim. Id., 9-20. According to Patent

Reply 3

and ignores Kim’s own identification and labeling of the different parts of its

conductive layers (these Kim identified parts are the “portions” I identified in my

Rep ly original declaration). Third, Dr. Giapis also ignores that Kim’s landing pad is also

Here, Patent Owner once again ignored the Petition and fabricated its own implemented as a “step.” Such a pad satisfies even his narrow interpretation of the

different way to characterize the prior art to argue that Lee lacks a “second material claims. I will address each of these opinions below.

Ex. 1075 (Lee Reply Decl.) 112

layer” with separate, non-overlapping “portion[s]”: Reply 22

POR 41-42 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Ground 1 Does Not Rely On Kim Figure 5

Institution Decision

We acknowledge Patent Owner’s contention that Petitioner’s expert
does not cite to Figure 5 of Kim. However, as noted above, the Petition
itself does cite to this Figure in its discussion of the landing pad, and 1s thus
considered 1n our analysis. See Pet. 35-36. As such, on the present record,
we disagree that the Petition misrepresents Kim’s structure and ignores that
Kim’s first material layer (auxiliary layer 122) surrounds the landing pad on

all four sides and extends to the end of the second material layer.

Institution Decision 19

POR 41-42 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Ground 1 Does Not Rely On Kim Figure 5

Petitioner’s Expert Petitioner’s Expert

Q. Do you cite in your Q. Did you cite Figure 5 of Kim
declaration Figure 5 of Kim? anywhere 1n your declaration?

A. Not in these paragraphs. A. I just searched for it. I
Ex. 2030 (Jack C. Lee, Ph. D.), 59:9-11 don’t think so.

So you’re not aware of
anyplace in your declaration
where you cited to Figure 5 of
Kim?

Not at this moment.
Ex. 2030 (Jack C. Lee, Ph. D.), 59:21-60:5

POR 41-42 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Board Cannot Adopt Arguments On Behalf Of Petitioner

Magnum Oil

“IWle find no support for the PTO’s position that the Board is
free to adopt arguments on behalf of petitioners that could
have been, but were not, raised by the petitioner during an

IPR. ... Here, it was petitioner’s burden to demonstrate both
that a skilled artisan would have been motivated to combine
the teachings of the prior art references to achieve the
claimed 1nvention, and that the skill artisan would have had
a reasonable expectation of success in doing so.”

In re Magnum Oil Tools Int’l, Ltd., 829 F.3d 1364, 1381 (Fed. Cir. 2016) (quotations omitted and cleaned up)

POR 41-42 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Island Pads Fail To Show Lateral Displacement

part of “first material
layer” omitted by
Petitioner’s expert

Patent Owner’s Response Patent Owner’s Response

A

POR 45-46; POSR 16 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner And Dr. Lee Do Not Address The Arguments

Petitioner’s Expert Patent Owner’s Expert

108. By ignoring Kim’s express teachings, Petitioner’s expert’s labels are

entirely arbitrary and hindsight-driven. As claims 1 and 12 require, there is a

correspondence between the “first material layer” and the “first portion of the

second material layer.” Likewise, there is a correspondence between the

“landing pad” and the “second portion of the second material layer.” Thus, in

V7 iz
T first portion ,,..,,,,

o j L light of Kim’s teachings, the “second portion” is an island shaped portion in the
Lo gacond portion <=4

second material layer just below the PAD P landing pad. But an island shaped

“second portion” does not render claims 1 and 12 obvious because it does not
Id., 9§ 107. Dr. Giapis then concludes that this cannot satisfy the claims, because show “the second side surface [of the landing pad] is laterally displaced from a

“Kim’s “first portion’ and the “second portion” of the second material layer overlap. side surface of the second portion of the second material layer” as required.

Id. Indeed, Dr. Giapis goes 50 far 10 argue that the "838 patent’s clatms somehow Instead, they are coterminous when viewed from above and there is no lateral

exclude all “island shaped” landing pads. Id., ¥ 108. =
Ex. 1075 (Lee Reply Decl.) 7 11 1splacement. Ex. 2019 (Giapis Decl.) 1 108

POR 45-46; POSR 16 Demonstrative Exhibit - Not Evidence



’838 Patent Overview
Claim Construction - Portions

Ground 1 (Kim) claims 1,4-7, 12, 16-17, 19-20

Ground 3 (Lee) cCiaims 1,4-7, 12, 16-17, 19-20

Ground 1 and 5 - Curved Side Surface cilaims 13-15
Ground 2 (Kim + Yang) claims 3, 18

Ground 4 (Lee + Haller) claims 3, 18




)7A Patent Owner’s Demonstratives

Lee Does Not Have A “first portion”

“laterally “landing

k “laterally “landing
dlsplatied FIG. 7B pad

“first : 2 »
material layer” tepieoed G, 7B P ad

“first

material layer”

11

% 7
% ?-3 -:::f ;

23 -:::sz
;.-./ ,,' %/

“second
material layer”

“second
material layer”

PRENRERERPRERRERREN R B
RN RRENRERERE B

Pet. 70 (modified)

POR 70-72; POSR 22-23

1. A staircase structure of a memory device, comprising:
a first material layer and a second material layer, wherein
the first material layer is disposed over a first portion of

the second material layer; and
Ex. 1001 (’838 Patent), Claim 1

Demonstrative Exhibit - Not Evidence



’838 Patent Overview

Claim Construction - Portions

Ground 1 (Kim) cilaims 1,4-7, 12, 16-17, 19-20
Ground 3 (Lee) claims1,4-7, 12, 16-17, 19-20

Ground 1 and 5 - Curved Side Surface claims 13-15

I. Claim Construction
Il. Ground 1 (Kim) ctaims13-15
lll. Ground 5 (Lee + Park) ciaims 13-15

Ground 2 (Kim + Yang) claims 3, 18

Ground 4 (Lee + Haller) claims 3, 18




)7A Patent Owner’s Demonstratives

Construction Of “curved side surface”

A “curved side surface” is a vertical surface curved

along a direction (e.g., the z-axis), perpendicular to
the top surface of the structure

Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Claim Language Supports Patent Owner’s Construction

1. A staircase structure of a memory device, comprising:
12. A memory device, comprising; a first material layer and a second material layer, wherein

a first material layer and a second material layer, wherein the first material layer is disposed over a first portion of
the first material layer 1s disposed over a first portion of the second material layer; and
the second material layer; and landing pad disposed over a second portion of the
landing pad disposed over a second portion of the second material layer, wherein the landing pad com-
second material layer, wherein the landing pad com- prises a first side surface and a second side surface, and
prises a first side surface and a second side surface, and wherein the first side surface is in contact with the first
wherein the first side surface is in contact with the first material layer and the second side surface is laterally
material layer and the second side surface is laterally displaced from a side surface of the second portion of
displaced from a side surface of the second portion of the second material layer.
the second material layer.

2. The staircase structure of claim 1, further comprising a

13. The memory device of claim 12, wherein the first side dlelefctnc layer in contact with a bottom sm:face of the
surface comprises a curved side surface. landing pad, the second side surface of the landing pad, and
the side surface of the second portion of the second material

layer.
Ex. 1001 (’838 Patent), Claims 1-2, 12-13

POR 21-23 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Claim Language Supports Patent Owner’s Construction

1. A staircase structure of a memory device, comprising:
a first material layer and a second material layer, wherein
the first material layer is disposed over a first portion of
the second material layer; and 'QP”""?’ oo
a landing pad disposed over a second portion of the :
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and

xi b*kt _rq- _’-A— i ¥

P )( Ex. 1001 (838 Patent), Flg. 8 (excerpt)

wherqm the first side surface is in contact w1.th the first Petitioner’s Expert

material layer and the second side surface is laterally

displaced from a side surface of the second portion of Q. So the top surface of the substrate is a
the second material layer. horizontal surface; is that fair to say?

A. The top surface of the substrate is a horizontal

surface parallel to the x-axis.

2. The staircase structure of claim 1, further comprising a Ex. 2031 (Jack C. Lee, Ph. D.), 48:1-6
dielectric layer in contact with a bottom surface of the
landing pad, the second side surface of the landing pad, and
the side surface of the second portion of the second material
layer.

Got it. So when the 666 patent refers to a top
surface, it’s referring to a horizontal surface;
is that fair?

Ex1001 (550 Patent), Glaima'l=2 Yes. The top surface is a horizontal surface

parallel to the top surface and the bottom surface
of the substrate parallel to the x-y plane.

Ex. 2031 (Jack C. Lee, Ph. D.), 69:3-9

POR 21-25 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Claim Language Supports Patent Owner’s Construction

1. A semiconductor structure, comprising;
a substrate; and
a staircase structure disposed over the substrate, wherein

the staircase structure comprises: e 5
a plurality of layer stacks, each layer stack comprising Petitioner’s Expe rt

a first material layer and a second material layer,

wherein the first material layer is disposed over a . o

first portion of the second material layer: and Q. So by claims 1 and 2 claiming a top and
a plurality of landing pads respectively disposed on the bottom surface the term "side surface" in

plurality of layer stacks, wherein each landing pad is . 4

disposed over a second portion of the second mate- claim 1 and 2 excludes top and bottom

rial layer of a respective layer stack of the plurality surfaces fair?

of layer stacks, and wherein the each landing pad ’ ’

e - I said that the applicants knew how to craft

a top surface opposite to the bottom surface, wherein a claim that exclude the top and bottom

the top surface is above an other top surface of the £ £ g £ th £ th
first material layer of the respective layer stack. sSuriaces of a layer iIrom e scope o e
term "side surface," in claim 1 and 2, but

not in claim 17. Okay? That exclusion only
applied to claim 1 and 2. But the applicant

2. The semiconductor structure of claim 1, wherein each del iberately chose not to do so in claim 17
of the plurality of landing pads comprises a first side surface ’
and a second side surface, wherein the first side surface is in Ex. 2047 (Jack C. Lee, Ph. D.), 133-141 (65:7-73:8)
contact with the first material layer of the respective layer
stack, and wherein the second side surface is laterally

displaced from a third side surface of the second portion of
the second material layer of the respective layer stack.

Ex. 2021 (’666 Patent), Claim 1

Ex. 2021 (’666 Patent), Claim 2

POSR 11-12 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Claim Language Supports Patent Owner’s Construction

1. A staircase structure of a memory device, comprising: Petitioner’s ExPert

a first material layer and a second material layer, wherein

the first material layer is disposed over a first portion of Q. So by claims 1 and 2 claiming a top and

the second material layer; and , bottom surface, the term "side surface" in
landing pad disposed over a second portion of the

second material layer, wherein the landing pad com- claim 1 and 2 excludes top and bottom
prises a first side surface and a second side surface, and surfaces, fair?

wherein the first side surface is in contact with the first . )
material layer and the second side surface is laterally « & FALO. LhAL fue Applitanis KHew JoW Lo erakt

displaced from a side surface of the second portion of a claim that exclude the top and bottom

the second material layer. surfaces of a layer from the scope of the
term "side surface," in claim 1 and 2, but
not in claim 17. Okay? That exclusion only
2. The staircase structure of claim 1, further comprising a applied to claim 1 and 2. But the applicant

dielectric layer in contact with a bottom surface of the . X .
landing pad, the second side surface of the landing pad, and deliberately chose not to do so in claim 17.

the side surface of the second portion of the second material Ex. 2047 (Jack C. Lee, Ph. D.), 133-141 (65:7-73:8)
layer.

Ex. 1001 (’838 Patent), Claims 1-2

POSR 11-12 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Misapplies Claim Construction Law

* The same claim term should be construed consistently

— P
o In re Varma

“ITlhe principle that the same phrase in different claims of the
same patent should have the same meaning i1s a strong one,
overcome only if ‘it 1s clear’ that the same phrase has different

meanings in different claims.”
In re Varma, 816 F.3d 1352, 1363 (Fed. Cir. 2016) (internal citations omitted)

L Phillips v. AWH

“Because claim terms are normally used consistently throughout
the patent, the usage of a term 1n one claim can often illuminate
the meaning of the same term in other claims.”

Phillips v. AWH Corp., 415 F.3d 1303, 1314 (Fed. Cir. 2005) (internal citations omitted)

POSR 11-12 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Specification Supports Patent Owner’s Construction

1. A staircase structure of a memory device, comprising: In the present disclosure, a staircase structure refers to a
a first material layer and a second material ]ayer’ wherein set of surfaces that include at least two horizontal surfaces

the first material layer is disposed over a first portion of (e.g., along an x-y plane) and at least two vertical surfaces
the second material layer; and (e.g., along a z-axis). Each horizontal surface is adjoined to

landing pad disposed over a second portion of the a first vertical surface that extends upward from a first edge

second material layer, wherein the landing pad com- of ﬂ.le horizontal surface, and is also adjoined to a second
; . . vertical surface that extends downward from a second edge
prises a first side surface and a second side surface, and . : . ;
. : .. : of the horizontal surface. Each of the horizontal surfaces is
wherein the first side surface is in contact with the first o e g oS0 : .
: : ; referred as a “step” or “stair” of the staircase structure. A
material layer and the second side surface is laterally

: : , horizontal direction can refer to a direction (e.g., the x-axis
displaced from a side surface of the second portion of or the y-axis) parallel with a top surface of the substrate

the second material layer. (e.g., the substrate that provides the fabrication platform for

formation of structures over it). A vertical direction can refer

to a direction (e.g., the z-axis) perpendicular to the top

2. The staircase structure of claim 1, further comprising a surface of the structure.

dielectric layer in contact with a bottom surface of the

landing pad, the second side surface of the landing pad, and

the side surface of the second portion of the second material
layer.

Ex. 1001 ('838 Patent), 5:47-61

A “curved side surface” is a vertical surface
Ex. 1001 (838 Patent), Claims 1-2 curved along a direction (e.g., the z-axis),
perpendicular to the top surface of the structure

POR 23-24; POSR 12 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Specification Supports Patent Owner’s Construction

Patent Owner’s Expert

67. The specification supports my opinion as well. In particular, the
patent references a “top surface” or “bottom surface” 28 times. Every reference
to a “top” or “bottom” surface would have been understood to refer to a
horizontal surface. Meanwhile, the 838 patent refers to a “side” surface (without
the modifier “top” or “bottom”) 60 times, each time referring to a vertical

surface. This 1s detailed in my discussion below and reflects consistent usage

throughout the specification of any “side surface” being a vertical surface.
Ex. 2019 (Giapis Decl.) 11 67

POR 24-32; POSR 13-14 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Specification Supports Patent Owner’s Construction

As used herein, the term “substrate” refers to a material
onto which subsequent material layers are added. The sub-
strate includes a top surface and a bottom surface. The top_
surface of the substrate is where a semiconductor device is
formed, and therefore the semiconductor device 1s formed at
a top side of the substrate. The bottom surface is opposite to
the top surface and therefore a bottom side of the substrate
1s opposite to the top side of the substrate. The substrate
itself can be patterned. Materials added on top of the
substrate can be patterned or can remain unpatterned. Fur-
thermore, the substrate can include a wide array of semi-
conductor materials, such as silicon, germanium, gallium
arsenide, indium phosphide, etc. Alternatively, the substrate
can be made from an electrically non-conductive material,
such as a glass, a plastic, or a sapphire wafer.

As used herein, the term “layer” refers to a material
portion including a region with a thickness. A layer has a top
side and a bottom side where the bottom side of the layer is
relatively close to the substrate and the top side is relatively
away from the substrate. A layer can extend over the entirety

Ex. 1001 (838 Patent), 4:24-43

Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

File History Supports Patent Owner’s Construction

Patent Owner’s Response

FIG. 6A

Patent Owner’s Response

Thus, the cited prior art, like the 838 patent, describes “side surfaces” (K+1)TH STEPJ 30C-—-%~

20c—+
30b-—~
KTH STEP i

as being vertical surfaces, as opposed to horizontal surfaces, which are described as

either “top”/“bottom™/“upper”/“lower” “surfaces.” See, e.g., Id. [0103], Fig. 6A; 20b—+

’838 patent 7:6-12, 8:1-7, 8:16-65, cls. 1-3, 6, 8, 11-15, 18, 20. 303—-?-
(K-1)TH STEPS o T

POR 39-40 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Ignores The Intrinsic Evidence

12. A memory device, comprising: Petitioner’s Expert
a first material layer and a second material layer, wherein

the first material layer is disposed over a first portion of 58. Again, it is my opinion that none of the 838 patent’s claim terms
the second material layer; and

landing pad disposed over a second portion of the require construction: they are all readily understandable. This includes the term
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and | | «curved side surface.”
wherein the first side surface is in contact with the first
material layer and the second side surface is laterally
displaced from a side surface of the second portion of
the second material layer.

The term “curved side surface” would be understood to

simply refer to a surface that is curved, i.e., deviating from a planar surface, without

limitation to a particular axis or orientation, i.e., there is no requirement that the

, ) ) ) curve be in the vertical z-axis direction, perpendicular to a substrate surface, or the
13. The memory device of glaim 12, wherein the first side

surface comprises a curved surface.

like. Any curved surface qualifies. Ex. 1075 (Lee Reply Decl.) 1l 58

Ex. 1001 (’838 Patent), Claims 12-13

POSR 11 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Ignores The Intrinsic Evidence
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Ex. 2019 (Giapis Decl.) 143-44

Petitioner’s Expert

245. Additionally, a POSITA would have recognized that using a “curved”
side surface with Kim’s pads would have improved Kim by increasing the minimum
distance between the pad and adjacent conductive layers, thereby reducing the risk

Ll Lol Ex. 1003 (Lee Decl.) 1 245

Petitioner’s Expert

94, Kim explains both that its pads can have different widths (Kim, 11:57-
12:7) and different shapes (id., 8:29-34). A POSITA would have understood that a
rounded contact pad that is slightly wider than a square or rectangular pad is one of
the shapes Kim contemplates for use. Moreover, a rounded pad would have provided
two clear benefits: (1) the bottom of the pad would be wider, thus producing a more
extensive thicker area for purposes of preventing contact punch-through during
manufacture while (2) the top of the pad would be narrower, which would increase

the distance between the pads and adjacent conductive structures.

Ex. 1075 (Lee Reply Decl.) 1194

Demonstrative Exhibit - Not Evidence




)7‘ Patent Owner’s Demonstratives

No Dispute That Depicted Curve Is Curved Along Vertical Direction

Petitioner’s Expert

Q. Okay. But I don’t think that answered my
question. I'm just asking, are there any
processes described in the 666 patent that
would form a curved side surface curved along
the X-Y direction?

. Well, the deposition techniques such as LPCVD
and ALD by themselves would not produce
vertically curved landing pad side surface like
those shown in the ’"666 patent. And these
;hﬂ ;ﬁdﬂﬂﬁ}; techniques can, however, produce landing pad

Fig. 8 of the ‘838 Patent that a curve in x-y plane, as I describe in

(zoomed in with annotations) paragraph 29
Ex. 2019 (Giapis Decl.) 143-44 Ex. 2047 (Jack C. Lee, Ph. D.), 162 (94:4-15)
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)7A Patent Owner’s Demonstratives

Petitioner Ignores The Intrinsic Evidence

’838 Patent NOT ’838 Patent

Top View of Fig. 8 Top and Side View of Fig. 8 if Curved in X-Y Plane and Not X-Z Plane
(st ) ; 840 80 840 840
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FIG. 8
POR 35; Ex. 2019 (Giapis Decl.) 1 79-80 POR 38; Ex. 2019 (Giapis Decl.) 183

POR 34-39 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner Ignores The Intrinsic Evidence

Petitioner incorrectly argues that PO’s construction limits to one embodiment

Petitioner’s Reply

Patent Owner also argues that “curved side surface” must be narrowly
interpreted because the patent’s “only embodiment™—shown in Figure 8—includes
a vertically oriented surface that is purportedly curved in the z-axis direction.
Response, 30-31. Patent Owner similarly posits that this “is the only kind of curved
side surface that can be formed from the only process disclosed in the 838 patent.”
Id., 32. But the 838 patent makes clear that Figure 8 is an “embodiment[].” 838
patent, 1:41-45, 2:66-3:4, 13:14-40. The claims cannot properly be limited to just
this. Promptu Sys., 92 F.4th at 1379. Further, the specification says nothing about
how “curved” pad sides are to be formed. It does not mention use of a method with
“directional and isotropic flux components” like that discussed by Patent Owner
(Response, 32-33). Instead, the patent is expressly open to the use of “any suitable
deposition techniques” capable of forming a variety of structures. 838 patent, 2:41-
47, 8:66-9:12; Ex. 1079, 34:3-35:8 (CVD can produce good step coverage); Ex.

1075, 9 70-75.
Reply 14-15

POSR 11-13

12. A memory device, comprising:

a first material layer and a second material layer, wherein
the first material layer is disposed over a first portion of
the second material layer; and

a landing pad disposed over a second portion of the
second material layer, wherein the landing pad com-
prises a first side surface and a second side surface, and
wherein the first side surface is in contact with the first
material layer and the second side surface is laterally
displaced from a side surface of the second portion of
the second material layer.

13. The memory device of claim 12, wherein the first side
surface comprises a curved side surface.

Ex. 1001 (’838 Patent), Claims 12-13

Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Ignores The Intrinsic Evidence

= Petitioner incorrectly argues that PO’s construction limits to one embodiment

Petitioner’s Reply Patent Owner’s Expert

Patent Owner also argues that “curved side surface” must be narrowly 36. A dielectric material is deposited onto the staircase structure so that

A s 3 ? . the ensuing “layer 620 has poor step coverage on staircase structure 500.” *838
interpreted because the patent’s “only embodiment™—shown in Figure 8—includes 8 . . o

patent 8:56-57. A POSITA would have understood what the "838 patent meant
a vertically oriented surface that is purportedly curved in the z-axis direction.

by “poor step coverage.” See, e.g., Plummer (Ex. 2028) 509-510.
Response, 30-31. Patent Owner similarly posits that this “is the only kind of curved
side surface that can be formed from the only process disclosed in the 838 patent.”

Id., 32. But the *838 patent makes clear that Figure 8 is an “embodiment[].” ’838

patent, 1:41-45, 2:66-3:4, 13:14-40. The claims cannot properly be limited to just

this. Promptu Sys., 92 F.4th at 1379. Further, the specification says nothing about

= ) ) 838 patent Fig. 6 (annotated).
how “curved” pad sides are to be formed. It does not mention use of a method with

37.  The overhang reduces (shadows) further the delivery of additional

(195 = = 2 3 = 3
directional and THONOpIG flux COIpORGIE like that discussed by Patent Owner depositing molecules to the bottom corner of each step from the space above the

(Response, 32-33). Instead, the patent is expressly open to the use of “any suitable structure. As the overhang grows out, progressively less-and-less material is

o 7 3 ; 5 d ited di by it, ing i 620) witl
deposition techniques” capable of forming a variety of structures. 838 patent, 2:41- eposited directly below it, resulting in a layer (620) with a surface that curves

into the corner by the step sidewall, precisely where layer 620 meets the

47, 8:66-9:12; Ex. 1079, 34:3-35:8 (CVD can produce good step coverage); Ex.
insulating layer 502 of the respective layer stack. *838 patent 8:46-9:12, 12:37-

1075, 99 70-75. -
Reply 14-15 Ex. 2019 (Giapis Decl.) 11 36-37

POSR 12-13 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Ignores The Intrinsic Evidence

= Petitioner incorrectly argues that PO’s construction limits to one embodiment

Patent Owner also argues that “curved side surface” must be narrowly

Q. In column 8, lines 51 through 52 of the ’'666
interpreted because the patent’s “only embodiment™—shown in Figure 8—includes patent, it says “In some embodiments,

dielectric layer 620 has poor step-coverage on
staircase structure 500,” correct?

a vertically oriented surface that is purportedly curved in the z-axis direction.

Response, 30-31. Patent Owner similarly posits that this “is the only kind of curved

_ . _ . That’s what it says in that -- in column 8,
side surface that can be formed from the only process disclosed in the *838 patent. line 51 to 52.

Id., 32. But the *838 patent makes clear that Figure 8 is an “embodiment[].” ’838 . What is “poor step-coverage”?

tent, 1:41-45, 2:66-3:4, 13:14-40. The clai t ly be limited to just .
patent, 1:4 , 2:66-3:4, 1 0. The claims cannot properly be limited to jus . Well, a step-coverage -- right? --

this. Promptu Sys., 92 F.4th at 1379. Further, the specification says nothing about  gh-huh.

how “curved” pad sides are to be formed. It does not mention use of a method with .-- and I -- let me go to my declaration. Sorry.
“directional and isotropic flux components” like that discussed by Patent Owner (Pause in testimony.)
(Response, 32-33). Instead, the patent is expressly open to the use of “any suitable . We don’t talk about that. I'm trying to see.

deposition techniques” capable of forming a variety of structures. 838 patent, 2:41- Ex. 2031 (Jack C. Lee, Ph. D.), 81:5-20

47, 8:66-9:12; Ex. 1079, 34:3-35:8 (CVD can produce good step coverage); Ex.

1075, 9 70-75.

Reply 14-15

POSR 13 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

A POSITA Understands Relationship Between Process And Structure

Petitioner's Expert

Q. Is the structure of a landing pad determined by
the manufacturing process used to create 1t?

A. Of course.

Ex. 2047 (Jack C. Lee, Ph. D.), 210 (142:13-16)

POR 32-39; POSR 12-13 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Patent Owner’s Construction Follows Federal Circuit Precedent

g Phillips

“Ultimately, the interpretation to be given a term can only be
determined and confirmed with a full understanding of what the

inventors actually invented and intended to envelop with the
claim. The construction that stays true to the claim language and
most naturally aligns with the patent’s description of the
ivention will be, in the end, the correct construction.”

Phillips v. AWH Corp., 415 F.3d 1303, 1316 (Fed. Cir. 2005) (internal citation omitted)

POR 40-41 Demonstrative Exhibit - Not Evidence



’838 Patent Overview

Claim Construction - Portions

Ground 1 (Kim) cilaims 1,4-7, 12, 16-17, 19-20
Ground 3 (Lee) claims1,4-7, 12, 16-17, 19-20

Ground 1 and 5 - Curved Side Surface cilaims 13-15

I. Claim Construction
Il. Ground 1 (Kim) ctaims13-15
lll. Ground 5 (Lee + Park) ctaims 13-15

Ground 2 (Kim + Yang) claims 3, 18

Ground 4 (Lee + Haller) claims 3, 18




)7A Patent Owner’s Demonstratives

Kim’s Island Cylindrical Pads Do Not Show The Independent Claims

_ perton | PatentOwnersExpert

Ex. 2019 (Giapis Decl.) 1219

Pet. 47; POR 47-48 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Kim’s Cylindrical Pads Are Not A “curved side surface”

Petitioner’s Reply

“curved” “surface”
in “contact”

Generally cylindrical
pad:

Reply 12

Reply 12; POSR 12 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Ground 1 Is Kim Alone

Petitioner challenges claims 1, 3-7, and 12-20 on the following grounds:

Ground 1: Claims 1, 4-7, and 12-17, and 19-20 are obvious over Kim;
Ground 2: Claims 3 and 18 are obvious over Kim and Yang;

Ground 3: Claims 1, 4-7, 12, 16-17, and 19-20 are obvious over Lee;
Ground 4: Claims 3 and 18 are obvious over Lee and Haller; and

Ground 5: Claims 13, 14, and 15 are obvious over Lee and Park.

Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Kim Does Not Teach A “curved side surface”

Patent Owner’s Response

Petitioner’s Modified Figure (Pet. 42)

Actual Figure from Kim

“curved” “first side surface”
in “contact”

Straight Surface
L

POR 49; Ex. 2019 111 85-97, 110-122 Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Dr. Lee’s Ipse Dixit Is Insufficient

For example, a POSITA would have understood that when Kim references a 224. In my opinion, a POSITA would have understood that this teaches a

“curved surface based on a virtual rectangular parallel[] shape,” PAD P would variety of different protrusion pad PAD P shapes, many of which have the type of

obviously be shaped in the manner shown in the demonstrative below: “curved” side surface Claim 13 requires. This includes, for instance, pads with

curved sides when viewed in cross-section or pads with curved sides when viewed
“curved” “first side surface” P

in “contact”
above.

225. More particularly, a POSITA would have understood that when Kim

references a “curved surface based on a virtual rectangular parallel[] shape,” PAD P

would obviously be shaped in the manner shown in the demonstrative below. This

demonstrative was created using an expanded version of Figure 4B. The rectangular

pad shown by that figure has been replaced with a pad with curved sides following

Kim’s teachings: Ex. 1003 (Lee Decl.) 1 224-225

Ex. 1003, 49 222-225 (annotated, modified).

Pet. 41-42

POR 52-53 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Ground 1 Is Kim Alone - But Petitioner Relies On Combinations

Petitioner’s Reply

Patent Owner’s arguments regarding Kim’s pads that are “curved” in cross
section also lack merit. Here, Patent Owner wrongly characterizes the Petition as
trying to “alter” Kim by substituting various prior art pad designs into Kim. E.g.,
Response, 54-55. This, however, is something a POSITA would have understood
that Kim already teaches. Kim references not only “cylindrical” pads but also pads
that “includ[e] a curved surface....” Kim, 8:29-35. A POSITA would have
considered this to be an obvious reference to the types of vertically curved pads
routinely disclosed in and used by the art. Petition, 42-45 (Exs. 1009, 1021, and

1022 examples of “curved” pads);

Reply 15; POSR 17-20 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Ground 1 Is Kim Alone - But Petitioner Relies On Combinations

Petitioner’s Reply

Here Patent Owner appears to improperly assume that Kim is limited to just
one pad manufacturing method. It is not. Kim repeatedly makes clear that the
process it discusses is merely an_example. Kim, 12:12-15 (“some embodiments”
employ the discussed method); 12:38-42 (“not limited” to its example process);
12:61-13:4 (“ion injection process may be performed™) (all emphasis added). In
other words, Kim allows for use of any method capable of producing the types of
contact pads it discusses. Park (Ex. 1009), Nam (Ex. 1022), and Yun (Ex. 1021) all
provide examples of how “curved” pads would be manufactured. Petition, 32-45;
Ex. 1003, 9 226-240, 251-260.

Next, even if a POSITA did attempt to maintain as much of Kim’s existing
manufacturing process as possible, a rounded contact pad would s#ill have been

readily achievable. The Petition—and Petitioner’s expert Dr. Lee—already

Reply 16

Reply 16; POSR 17-20 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Ground 1 Is Kim Alone - But Petitioner Relies On Combinations

Petitioner’s Reply

Here Patent Owner appears to improperly assume that Kim is limited to just
one pad manufacturing method. It is not. Kim repeatedly makes clear that the
process it discusses is merely an_example. Kim, 12:12-15 (“some embodiments™
employ the discussed method); 12:38-42 (“not limited” to its example process);
12:61-13:4 (“ion injection process may be performed™) (all emphasis added). In
other words, Kim allows for use of any method capable of producing the types of
contact pads it discusses. Park (Ex. 1009), Nam (Ex. 1022), and Yun (Ex. 1021) all
provide examples of how “curved” pads would be manufactured. Petition, 32-45;
Ex. 1003, 9 226-240, 251-260.

Next, even if a POSITA did attempt to maintain as much of Kim’s existing
manufacturing process as possible, a rounded contact pad would s#ill have been

readily achievable. The Petition—and Petitioner’s expert Dr. Lee—already

Reply 16

Reply 16; POSR 17-20 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Ground 1 Is Kim Alone - But Petitioner Relies On Combinations

Petitioner’s Expert

86. Alternatively, a POSITA would have considered it obvious to employ

Nam’s process to obtain landing pads with curved side surfaces in Kim.
Ex. 1075 (Lee Reply Decl.) 11 86

IR AT
Kim, Fig. 13 (excerpted and annotated).
Ex. 1075 (Lee Reply Decl.) 11 88

J- Petitioner’s Expert

T m
::E;:iw . So 1t’s your -- 1s 1t your opinion that a person of

FIG. 16 —_———— ordinary skill in the art would combine Kim with Park’s

oxidation-based rounding techniques to form the curved side
surface?

I'm saying that a person of ordinary skill in the art would
understand that Park’s oxidation-based rounding technique could

be applied to Kim’s structure to form rounded landing pads.
Ex. 2047 (Jack C. Lee, Ph. D.), 47:10-18
See also Ex. 2047 (Jack C. Lee, Ph. D.), 195-196 (127:20-128:6); 223 (155:13-17); 203 (135:5-14)

Ex. 1075 (Lee Reply Decl.) 11 84

Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Kim’s Process Does Not Form Vertical Curved Side Surfaces

WM

! / f )
110 20 Wy 16e

{TR
Ex. 1005 (Kim), Fig. 11 (modified)
POR 50-55; Ex. 2019 111 85-97, 110-122 Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Kim’s Process Does Not Form Vertical Curved Side Surfaces

7

Petitioner's Expert

Q. The silicon oxide in Kim is not formed by oxidizing silicon
in another step?

A. No, because at that point the steps involve both the layer
110, which is silicon oxide, and layer 120, which is silicon
nitride. So it can’t really oxidize nitride that easily.

So layer 122 is deposited.

Ex. 2047 (Jack C. Lee, Ph. D.), 188 (120:14-20)

CAR | TR

Ex. 1005 (Kim), Fig. 11

POR 50-55; Ex. 2019 111 85-97, 110-122 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Kim’s Process Does Not Form Vertical Curved Side Surfaces

mwmm L=

I
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110 120 W5 16¢
=

Ex. 1005 (Kim), Fig. 11
POR 50-55; Ex. 2019 111 85-97, 110-122 Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Kim’s Process Does Not Form Vertical Curved Side Surfaces

‘Txrvvreveiry

/ : i i
110 120 185 100
iR

Ex. 1005 (Kim), Fig. 12

POR 50-55; Ex. 2019 111 85-97, 110-122 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Kim’s Process Does Not Form Vertical Curved Side Surfaces
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Ex. 1005 (Kim), Fig. 12
POR 50-55; Ex. 2019 11 85-97, 110-122

Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Kim’s Process Does Not Form Vertical Curved Side Surfaces

WWWWWMMMWNM |

Ex. 1005 (Kim), Fig. 13

POR 50-55; Ex. 2019 111 85-97, 110-122 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Kim’s Process Does Not Form Vertical Curved Side Surfaces
FIG. 16

240226230 2§e‘

—

:T.—ﬁ‘m"‘-—u *““J_‘J

110N

TiETiTe

Ex. 1005 (Kim), Fig. 16
POR 50-55; Ex. 2019 11 85-97, 110-122

Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives
Kim’s Process Does Not Form Vertical Curved Side Surfaces
FIG. 17
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Ex. 1005 (Kim), Fig. 17

POR 50-55; Ex. 2019 111 85-97, 110-122 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Park’s Process Cannot Be Combined With Kim

As shown in FIG. 6C, an additional insulating layer 40 is
formed by oxidizing surfaces and side surfaces of the
stepped sacrificial layer patterns 14a through 14f that are
externally exposed. The additional insulating layer 40 may

be formed by thermally oxidizing the surfaces and the side
1af vlrs.ucon e surfaces of tge sacriﬁcigl layer pa%tems 144 through 14/ The
additional insulating layer 40 may be formed on the surfaces
and side surfaces of the sacrificial layer patterns 14a through
14/ not covered by the interlayer insulating layer patterns
125 through 12f. One end of the additional insulating layer
40 may be rounded by an oxidation process.

Ex. 1009 (Park), 8:28-38

Petitioner's Expert

Q. Okay. Can you point to me where the oxidant is added
in Park Figure 7 to form the rounded pads?

A. Well, it’s due to the oxidation step as shown in
Figure 6C. Figure 6C is -- the additional insulating
layer 40 is formed by oxidizing the surface and the

Ex. 1009 (Park), Fig. 6B side surface of the step sacrificial layer patterns

l4a through 14f that are externally exposed.

Ex. 2047 (Jack C. Lee, Ph. D.), 204 (136:14-22)

POR 61, 80-81; POSR 19; Ex. 2023 1111 137-140, 191-193 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Park’s Process Cannot Be Combined With Kim

As shown in FIG. 6C, an additional insulating layer 40 is
formed by oxidizing surfaces and side surfaces of the
stepped sacrificial layer patterns 14a through 14f that are
externally exposed. The additional insulating layer 40 may
be formed by thermally oxidizing the surfaces and the side
12f — TR surfaces of the sacrificial layer patterns 14a through 14/. The
14¢ —iSilicon Nitride/Polysiicon | additional insulating layer 40 may be formed on the surfaces
12 — O e and side surfaces of the sacrificial layer patterns 14a through
14d —isilicon Nitride/Polysilicon i 14f not covered by the interlayer insulating layer patterns
12d — AT (e 125 through 12f. One end of the additional insulating layer
14¢ —{Silicon Nitride/Polysilicon 40 may be rounded by an oxidation process.

12c §Silicon Oxide Ex. 1009 (Park), 8:28-38
14b ——Silicon Nitride/Polysilicon

12b — e iti :
143 —Silicon Nitride/Polysilicon Peiifiunass Bt

t2a —— Q. Okay. Can you point to me where the oxidant is added

10_1|.. ! in Park Figure 7 to form the rounded pads?

. A. Well, it’s due to the oxidation step as shown in
r Figure 6C. Figure 6C is -- the additional insulating
layer 40 is formed by oxidizing the surface and the
Ex. 1009 (Park), Fig. 6C side surface of the step sacrificial layer patterns
l4a through 14f that are externally exposed.

Ex. 2047 (Jack C. Lee, Ph. D.), 204 (136:14-22)

POR 61, 80-81; POSR 19; Ex. 2023 1111 137-140, 191-193 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Park’s Process Cannot Be Combined With Kim

The interlayer insulating layer patterns 12a through 12f
may be formed of a silicon oxide layer. The sacrificial layer
patterns 14a through 14/ may be formed of a material having
an etching selectivity with respect to the interlayer insulating
layer patterns 12a through 12f. The sacrificial layer patterns
12f — TR lflfz thropg_h 14f may be forme_:d_ of a material s,_uch as a
14 —Siticon Nitri de/Polysilicon | silicon nitride layer or a polysilicon layer. The interlayer
PO ..o Oxide insulating layer patterns 12a through 12/ and the sacrificial
140 —iSilicon Nitride/Polysilicon layer patterns 14a through 14/ may be formed by a deposi-
19d — e l cmum tion process such as chemical vapor deposition (CVD) or
14c —silicon Nitride/Polysilicon atomic layer deposition (ALD).

g Silicon Oxide =y Ex. 1009 (Park), 8:1-11
14b ——silicon Nitride/Polysilicon

12b Silicon Oxide S =
143 —silicon Nitride/Polysilicon Petitioner's Expert

t2a —— Q. Okay. Can you point to me where the oxidant is added

40 —8
14f -——-i-Silicon Nitride/Polysilicon |

10_j|_ ! in Park Figure 7 to form the rounded pads?

. A. Well, it’s due to the oxidation step as shown in
r Figure 6C. Figure 6C is -- the additional insulating
layer 40 is formed by oxidizing the surface and the
Ex. 1009 (Park), Fig. 6C side surface of the step sacrificial layer patterns
l4a through 14f that are externally exposed.

Ex. 2047 (Jack C. Lee, Ph. D.), 204 (136:14-22)

POR 61, 80-81; POSR 19; Ex. 2023 1111 137-140, 191-193 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Park’s Process Cannot Be Combined With Kim

e - Pakc

As shown in FIG. 6C, an additional insulating layer 40 is
formed by oxidizing surfaces and side surfaces of the
stepped sacrificial layer patterns 14a through 14f that are
externally exposed. The additional insulating layer 40 may
be formed by thermally oxidizing the surfaces and the side
surfaces of the sacrificial layer patterns 14a through 14/. The
additional insulating layer 40 may be formed on the surfaces
and side surfaces of the sacrificial layer patterns 14a through

14¢ —silicon k \ NS 14/ not covered by the interlayer insulating layer patterns
12d — T ’ : 125 through 12f. One end of the additional insulating layer

SRS

14c —Silicon Ni mihins 40 may be rounded by an oxidation process.

12¢ icon O:
14b —Silicon N

V20 KT T 7 —
142_,@‘( Wallicon NN 1 Petitioner's Expert

Ve —f T Q. Okay. Can you point to me where the oxidant is added
10 —L in Park Figure 7 to form the rounded pads?
=

Ex. 1009 (Park), 8:28-38

- A. Well, it’s due to the oxidation step as shown in
r Figure 6C. Figure 6C is -- the additional insulating
layer 40 is formed by oxidizing the surface and the
Ex. 1009 (Park), Fig. 6D side surface of the step sacrificial layer patterns
l4a through 14f that are externally exposed.

Ex. 2047 (Jack C. Lee, Ph. D.), 204 (136:14-22)

POR 61, 80-81; POSR 19; Ex. 2023 1111 137-140, 191-193 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Park’s Process Cannot Be Combined With Kim

As shown in FIG. 6C, an additional insulating layer 40 is
formed by oxidizing surfaces and side surfaces of the
stepped sacrificial layer patterns 14a through 14f that are
externally exposed. The additional insulating layer 40 may
be formed by thermally oxidizing the surfaces and the side
surfaces of the sacrificial layer patterns 14a through 14/. The
additional insulating layer 40 may be formed on the surfaces
and side surfaces of the sacrificial layer patterns 14a through
14/ not covered by the interlayer insulating layer patterns
125 through 12/. One end of the additional insulating layer
40 may be rounded by an oxidation process.

Ex. 1009 (Park), 8:28-38

Petitioner's Expert

Q. Okay. Can you point to me where the oxidant is added
in Park Figure 7 to form the rounded pads?

A. Well, it’s due to the oxidation step as shown in
Figure 6C. Figure 6C is -- the additional insulating
layer 40 is formed by oxidizing the surface and the

Ex. 1009 (Park), Fig. 6E side surface of the step sacrificial layer patterns

l4a through 14f that are externally exposed.

Ex. 2047 (Jack C. Lee, Ph. D.), 204 (136:14-22)

POR 61, 80-81; POSR 19; Ex. 2023 1111 137-140, 191-193 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Park’s Process Cannot Be Combined With Kim

As shown in FIG. 6C, an additional insulating layer 40 is
formed by oxidizing surfaces and side surfaces of the
stepped sacrificial layer patterns 14a through 14f that are
externally exposed. The additional insulating layer 40 may
be formed by thermally oxidizing the surfaces and the side
surfaces of the sacrificial layer patterns 14a through 14/. The
additional insulating layer 40 may be formed on the surfaces
and side surfaces of the sacrificial layer patterns 14a through
14/ not covered by the interlayer insulating layer patterns
125 through 12f. One end of the additional insulating layer
40 may be rounded by an oxidation process.

Ex. 1009 (Park), 8:28-38

Petitioner's Expert

Q. Okay. Can you point to me where the oxidant is added
in Park Figure 7 to form the rounded pads?

A. Well, it’s due to the oxidation step as shown in
Figure 6C. Figure 6C is -- the additional insulating
layer 40 is formed by oxidizing the surface and the

Ex. 1009 (Park), Fig. 6F side surface of the step sacrificial layer patterns

1l4a through 14f that are externally exposed.

Ex. 2047 (Jack C. Lee, Ph. D.), 204 (136:14-22)

POR 61, 80-81; POSR 19; Ex. 2023 1111 137-140, 191-193 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Park’s Process Cannot Be Combined With Kim

Petitioner's Expert Petitioner's Expert

. The silicon oxide in Kim is not formed by oxidizing
silicon in another step?

preferentially in the corners and exposed edges of the oxide layers: . No, because at that point the steps involve both the
layer 110, which is silicon oxide, and layer 120,
which is silicon nitride. So it can’t really oxidize
nitride that easily.

So layer 122 is deposited.

Ex. 2047 (Jack C. Lee, Ph. D.), 188 (120:14-20)

84. Further oxidation would occur and silicon oxide would form

FIG. 16 . . If oxidation in Lee occurred on the edge of the
% staircase, would layer 22 be oxidized?

N Well, it depends on the state of layer 22, but layer
22 is deposited as an oxide. So -- a silicon
dioxide. So at least the purpose of the -- of the
process is that that layer is not subject to any

subsequent oxidations.

So layers 22 is not subject to any subsequent
oxidation, correct?

You’'re right. It’s not -- in general, even if it is
exposed to even -- it might oxidize slightly but not
very much. At least it’s not designed to oxidize.

Ex. 1075 (Lee Reply Decl.) 11 84 Ex. 2047 (Jack C. Lee, Ph. D.), 253-254 (185:17-186:9)

POSR 17-19; Ex. 2019 1111 134, 139-140 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

New Theory Is A Stretch

- - AE B - - -
Deposited films of silicon dioxide regions I —
9.3.4 Silicon Dioxide Deposition
Deposited films of silicon dioxide are utilized throughout silicon microelectronic struc-
tures as described in the CMOS process flow in Chapter 2 (see, for example, Figures 2—
e " 29 and 2-38). They are uscd for dielectric layers to electrically separate conducting
m ICI'O 31 ec ll'OIllC Str uc t llI' es regions as well as for masks against implantation and diffusion. The requirements for
the films will be discussed in more detail in Chapter 11, but obtaining films of good
quality in terms of density, purity, and thermal stability, as well as good step coverage
and filling properties are of major concern.
Most oxide films today are deposited at relatively low temperatures. from 200°C to
- . L b 500°C using CVD techniques. Sputtered oxide films have worse coverage and more par-
d l E‘:lectrl C l ayers to e! ec trlcally S epara te Con d uctlng ticulates (mostly due to flaking off of the metal chamber walls) than CVD oxides At-
mospheric systems have been used for many years, but today LPCVD and PECVD
systems have become more commonly used.
Silane and oxygen are common source gases for CVD silicon dioxide deposition, fol-
lowing the net reaction

SiH, + O, = Si0, + 2H, (932)

- - '
Pet Itl On e r s Exp ert Oxidants other than O, are sometimes used. such as N2O, NO, and CO». When non-

plasma, silane-based deposition of SiO; is done al temperatures less than 500°C, it is
commonly referred Lo as Low-Temperature Oxide, or “LTO," deposition.

is 1 i i mim Other sources of silicon are also used. One such source is letraethooxysilane—
153 Lo is dlscussed sl rEferenceS- ot example’ the Plu Bt Si(OC:HﬁhfﬂT"TEOS."“ can form silicon dioxide by decomposing via the reaction

$i(OC,Hy), - Si0, + byproducts (9.33)

text cited by Dr. Giapis explains that CVD “deposited films of silicon dioxide” used

(02 is often added as an extra oxidizer to reduce the carbon content in the film.) This

deposition occurs at higher lemperatures. in the 650-800°C range. but because of the
low sticking coefficient of TEOS compared (o silane, more conformal films are pro-

in “microelectronic structures” as “dielectric layers to electrically separate duced. The deposition temperature can be lowercd to below 400°C by either utilizing

plasma enhanced deposition, or by including ozone. Ox in the chamber:

conductive regions” “can be nonstoichiometric.” Ex. 2028, 563-64. Si(OC;Hy), + 0; = Si0, + byproducts (934)
Because at low pressures (<150 torr) the deposition using TEOS and Oxis limited by
Ex. 1075 (Lee Reply Decl.) 11133 0; and gives wums film proécrlics‘ a so-called Sub-Atmospheric CVD (SACVD) sys-
tem has been developed for doped premetal films and undoped intermetal films [9.22,
9.23]. The deposition pressure in this system is at higher pressures (200400 torr) and
the deposition temperature is 300-550°C. Oxide films with good gap fill and reflow abil-
ity can be obtained with this system.
The major drawbacks to using TEOS are that it is a more difficult source to use (it is
an organomelallic liquid). the relatively high levels of carbon in the deposited film (from
. & " 1 the TEOS itself), and the more porous films that are sometimes formed. But TEOS is
Can b e non S to l Ch l 0 met rlc still commonly used due to the conformality of the films it produces.
Silicon dioxide films deposited using LPCVD or APCVD at low temperatures (less

than 500°C) can be nonstoichiometric and are often porous.

Ex. 2028 (Silicon VLSI Technology), 563-64
POSR 27 Demonstrative Exhibit - Not Evidence




)7‘ Patent Owner’s Demonstratives

Nam’s Process Cannot Be Combined With Kim
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Ex. 1022 (Nam), Fig. 31

POR 63-64; POSR 19-20; Ex. 2019 1111 144-147 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Nam’s Process Cannot Be Combined With Kim
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Ex. 1022 (Nam), Fig. 32

POR 63-64; POSR 19-20; Ex. 2019 1111 144-147 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives
Nam’s Process Cannot Be Combined With Kim

FIG. 33
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Ex. 1022 (Nam), Fig. 33

POR 63-64; POSR 19-20; Ex. 2019 1111 144-147 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Nam’s Process Cannot Be Combined With Kim
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impurities present in the damage regions DA may be dif- PrmrrrrrrrrrsZesees
fused due to heat generated in the process of forming the - - |
second interlayer insulating layer 272. Thus, a region in

which film characteristics are deteriorated may be increased | \ \ \ \ \
in the sacrificial layers 220 as illustrated in FIG. 34, and the 245 244 243 242 241

damage regions DA may be increased in the volume thereof. | o o 00
Ex. 1022 (Nam) [0100]

\
\

Ex. 1022 (Nam), Fig. 34

POR 63-64; POSR 19-20; Ex. 2019 1111 144-147 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Nam’s Process Cannot Be Combined With Kim
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Ex. 1022 (Nam), Fig. 34
POR 63-64; POSR 19-20; Ex. 2019 1111 144-147 Demonstrative Exhibit - Not Evidence




Y, Patent Owner’s Demonstratives
/|

Nam’s Process Cannot Be Combined With Kim

FIG. 36
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Ex. 1022 (Nam), Fig. 36

POR 63-64; POSR 19-20; Ex. 2019 1111 144-147 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Nam’s Process Cannot Be Combined With Kim

Petitioner's Expert

88. An example of this is shown below. Application of heat will cause the
impurities implanted in Kim’s insulating layer 122 in area 122 I to spread, resulting
in a damaged region with a rounded shape (and curved side surfaces). The spread is
indicated with small red arrows. This in turn will produce a rounded landing pad

like that depicted in Nam:

Ex. 1075 (Lee Reply Decl.) 11 88

POR 63-64; POSR 19-20; Ex. 2019 1111 144-147 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner Provides No Motivation To Modify Kim

Further, the semiconductor memory device may include
the protrusion pad PAD_P inside from the edge of a surface
of the base pad PAD_B to prevent the short-circuit between

the pad units PAD positioned at different rows.
Ex. 1005 (Kim), 9:46-49

X
PAD P
PAD B

PAD

%

v

-

{

Ex. 1005 (Kim), Fig. 5 Ex. 1005 (Kim), Fig. 4B (modified)

POR 55-58 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Provides No Motivation To Modify Kim

Further, the short-circuit between the pad units PAD may
be effectively prevented through the auxiliary insulating

Y layer 122 positioned between the adjacent protrusion pads
0907020 1 B 33 T < PAD_P positioned at different rows. The semiconductor
LN (* ) memory device according to same embodiments of the
' | inventive concepts may have enhanced reliability.

U5—F T P
A0 NV B ;
20 FA 0 i Ex. 1005 (Kim), 9:50-55

3005

\
| ;
100 105

Ex. 1005 (Kim), Fig. 4B

POR 55-58 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Provides No Motivation To Modify Kim

A

z-direction thickness of the insulating layer 110 may be

s larger t.han the 111inim11m distance in th.e z-direction between

TSR CS‘L | T @ two adjacent pad units PAD to effectively prevent a short-
\ ; j ' : circuit between the two adjacent pad units PAD.

1
H

U5—F 11
110

Ex. 1005 (Kim), 9:7-11

{

Ex. 1005 (Kim), Fig. 4B

POR 55-58 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Ground 1 and 5 - Curved Side Surface cilaims 13-15

lll. Ground 5 (Lee + Park) ctaims 13-15

Demonstrative Exhibit - Not Evidence 101



)7 ¢4 Patent Owner’s Demonstratives

Ground 5 Fails For Three Reasons

Lee cannot be oxidized to form a “curved side surface”

A POSITA would not be motivated to oxidize Lee layer 22
because oxidation would increase risk of electrical failure

A POSITA would not be motivated to add a “curved side surface”
to Lee because it is redundant of Lee’s protections

POR 77-84; POSR 25-29 Demonstrative Exhibit - Not Evidence



)’A Patent Owner’s Demonstratives

Ground 5 Fails For Three Reasons

n Lee cannot be oxidized to form a “curved side surface”

POR 77-84; POSR 25-29 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Lee Does Not Teach A “curved side surface”

Actual Figure From Lee Petitioner’s Modified Figure

“landing
pad”

/

I
I
|
\

_—T

“first side surface”
in “contact”

“first material layer”

“landing pad”
“first material layer”

‘“‘curved” “first side surface”
in “contact”

FIG. 7B

“second material layer”

“second material layer”

POR 77-84; Pet. 65, 83

Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s Modification Of Lee Is Technically Unfeasible

F[G 5B “landing pad”

“first material layer”

“curved” “first side surface”
in “contact”

“second material layer”

&
% ?//}'//// .

SNNBRS‘SGBQNSENNQ R SR

H

Ex. 1003 (Lee Decl.) 11 474; Pet. 82-83

POR 78-81; POSR 25-26; Pet. 82-83 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Lee’s Layer 22 Does Not Oxidize

FIG. 5B

%

Ex. 1003 (Lee Decl.) 1474; Pet. 82-83 (modified)

POR 78-81; POSR 25-26

Lee

[0030] The first material layers 21 may be formed of mate-
rials having a high etch selectivity with respect to the second
material layers 22. For example, the first material layers 21
may include a conductive layer such as a polysilicon layer,
and the second material layers 22 may include an insulating
layer such as an oxide layer. In another example, the first
material layers 21 may include a sacrificial layer such as a
nitride layer, and the second material layers 22 may include

an insulating layer such as an oxide layer.
Ex. 1006 (Lee) [0030]

Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Dr. Lee Admits “Lee does not oxidize layer 22”

FIG. 5B

Petitioner’s Expert

Q. So Lee never describes oxidizing layer
22, correct?

A. Sorry, it’s getting late and - I
believe you’re correct. Lee does not
oxidize layer 22.

Ex. 2047 (Jack C. Lee, Ph. D.), 253 (185:13-16)

2

H

Ex. 1003 (Lee Decl.) 11474; Pet. 82-83 (modified)

POSR 25-26 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Dr. Lee Admits Lee’s Layer 22 Is “not desighed to oxidize”

Petitioner’s Expert Petitioner’s Expert

]ﬁG,5B Q. So layers 22 is not subject to any
subsequent oxidation, correct?

You’'re right. It’s not -- in general,
even if it is exposed to even -- it
might oxidize slightly but not very
much. At least it’s not designed to
oxidize.

If layer 22 were able to be oxidized at
the end of the staircase, these pads
would be shortened. Is that fair to
say?

2 . Again, it’s not designed to be

l_[' oxidized.
Ex. 1003 (Lee Decl.) 1474; Pet. 82-83 (modified)

Ex. 2047 (Jack C. Lee, Ph. D.), 254 (186:3-14)

POSR 25-26 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Lee’s Layer 22 Does Not Oxidize

FIG. 5B

Patent Owner’s Expert

193. In contrast to Park, introducing such an oxidant into the openings of

Lee’s structure above will not promote further oxidation to the existing oxide

layers 22. Any sacrificial layer 21 has already been removed in the relevant

region that Dr. Lee annotates in Lee Figure 5B, so nothing remains to be

oxidized. See Lee [0036]. Nor would introducing an oxidant change the shape of

the existing oxide layers 22. It is not possible to further oxidize a stable solid

oxide material with oxygen gas as in Park.

Ex. 2019 (Giapis Decl.) 1193

%

Ex. 1003 (Lee Decl.) 1474; Pet. 82-83 (modified)

POR 78-81; POSR 25-26 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Park Does Not Oxidize Oxide Layers

FIG. 6B

Park
14f -——-I-S:licon Nitride/Polysilicon

The interlayer insulating layer patterns 12a through 121
may be formed of asilicon oxide layer. The sacrificial layer
patterns 14a through 14/ may be formed of a material having
an etching selectivity with respect to the interlayer insulating
layer patterns 12a through 12f. The sacrificial layer patterns
14a through 14/ may be formed of a material such as a
silicon nitride layer or a polysilicon layer.

Ex. 1009 (Park), 8:1-7

Ex. 1009 (Park), Fig. 6B (annotated)

POR 80; POSR 25-26 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Park Does Not Oxidize Oxide Layers

FIG. 6C

14f —»i-Silicon Nitride/Polysilicon

12f — s As shown in FIG. 6C, an additional insulating layer 40 is
14 __-—+Silicon Nitride/Polysilicon T =
s Sheeioxeie . e formed by oxidizing surfaces and side surfaces of the

I e~ externally exposed. The additional insulating layer 40 may

12c — R [ Ex. 1009 (Park), 8:28-31
14b —’-i—Silicon Nitride/Polysilicon
12b ‘Silicon Oxide
14a -—-—i-Silicon Nitride/Polysilicon
12a Silicon Oxide

el
10—
r

140 —Siticon Nitride/Polysilicon [ stepped sacrificial layer patterns 14a through 14f that are

Ex. 1009 (Park), Fig. 6C (annotated)

POR 80; POSR 25-26 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Park Does Not Oxidize Oxide Layers

FIG. 6C

Petitioner’s Expert

40

14f —Isilicon Nitride/Polysilicon Q. Okay. Can you point to me where the oxidant
12f Silicon Oxide

14e _..+silicon Nitride/Polysilicon
126 — I — pads?

is added in Park Figure 7 to form the rounded

14d _,-fs ilicon Nitride/Polysilicon . . .
124 — TR A. Well, it’s due to the oxidation step as shown

14¢c —{Silicon Nitride/Polysilicon in Figure 6C. Figure 6C is -- the additional
lee—t _ anssg insulating layer 40 is formed by oxidizing

14b —Silicon Nitride/Polysilicon .

19b — TR T s the surface and the side surface of the step
143 —Silicon Nitride/Polysiticon ; sacrificial layer patterns l4a through 14f

L = O that are externally exposed.

10 *j‘ Ex. 2047 (Jack C. Lee, Ph. D.), 253-254 (136:14-22)

-

Ex. 1009 (Park), Fig. 6C (annotated)

POR 80; POSR 25-26; Ex. 2019 111 191-196 Demonstrative Exhibit - Not Evidence



Y, Patent Owner’s Demonstratives
/|

Petitioner’s Change Removes Parts Of Layer 22

RERREBRRRRERE

H | -

Ex. 1006 (Lee), Fig. 5B (modified) Ex. 1003 (Lee Decl.) 11477

POR 80-81; Ex. 2019 1111 195-196 Demonstrative Exhibit - Not Evidence



Y, Patent Owner’s Demonstratives
/|

Petitioner’s Change Removes Parts Of Layer 22

R

R
x| | -

Ex. 1006 (Lee), Fig. 5B (modified) Ex. 1003 (Lee Decl.) 11477

RRERREBRRRRERE

POR 80-81; Ex. 2019 1111 195-196 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Oxidation Processes Grow The Layer, Not Remove It

Patent Owner’s Expert

196. To go from the above figure to Dr. Lee’s figure under paragraph 477

of his declaration suggests that he is somehow removing part of insulating layer

22, but Dr. Lee never mentions any removal. By contrast, the oxidation process

in Park that he is combining with Lee is a growing of an oxide layer.

Ex. 2019 (Giapis Decl.) 11196

(

(

I
RRRRRR RN

-

Ex. 1003 (Lee Decl.) 11477

POR 80-81; Ex. 2019 1111 195-196 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Changes Its Theory In Reply

FIG. 5B

A. ... As a result, due to the configurations, due
OriginalTheory to the convex and concave corners -- and I
—~—24 describe that in my declarations -- that because
of this -- the different oxidation rate at the
R corners versus the planar surface, causing both
~——RC corners to -- convex and concave corners to be
22 round off. And so the figure is not -- the
annotated drawing in paragraph 474, I did not
22 intend to imply that the corner would be eaten
away by the oxidation process.

™~ 22 Ex. 2030 (Jack C. Lee, Ph. D.), 126:19-127:7

4

nt
22 . Have you formed any new opinions in this case

since submitting your declaration?

%

. No, I have not. However, there’s some figures in
-2 my declaration I could have drawn it more clearly.
And I can explain it during the deposition.

1]
l-[ Ex. 2031 (Jack C. Lee, Ph. D.), 24:11-17
Ex. 1003 (Lee Decl.) 11 474; Pet. 82-83

POSR 25-26 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Changes Its Theory In Reply

FIG. oB

Original Theory

nt
22

%

R

-

Ex. 1003 (Lee Decl.) 11 474; Pet. 82-83

POSR 25-26

FIG. oB

Changedjlheory.

Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Changes Its Theory In Reply

FIG. 9B

Original Theory
Changedjlheory

-
= a2
-
: 2

43

H

Ex. 1003 (Lee Decl.) 11 474; Pet. 82-83; Reply 27 (stacked)

POSR 25-26 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s New Theory Argues Layer 22 Is Nonstoichiometric Oxide

Reply

According to Patent Owner, it is not
possible to “further oxidize[]” Lee’s “solid oxide.” Response, 82-83. Lee explains

that its insulation layers are formed from, for instance, “silicon oxide.” Lee, § [0030].
* * *

Because it contains excess silicon,

this type of non-stoichiometric oxide layer is further oxidized when it is exposed to

oxidant. Ex. 1075, 9 126-147; Ex. 2031, 261:20-266:1.

Reply 26

Reply 27; POSR 26-27 Demonstrative Exhibit - Not Evidence



)7 ¢4 Patent Owner’s Demonstratives

Lee Layer 22 Is Deposited As “silicon dioxide”

Petitioner’s Expert

. If oxidation 1in Lee occurred on the edge
of the staircase, would layer 22 be
oxidized?

. Well, it depends on the state of layer
22, but layer 22 is deposited as an
oxide. So -- a silicon dioxide. So at
least the purpose of the -- of the
process is that that layer is not subject
to any subsequent oxidations.

Ex. 2047 (Jack C. Lee, Ph. D.), 253-254 (185:17-186:2) (objections omitted)

POSR 25-26 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Nonstoichiometric Silicon Oxide Not Used In 3D NAND

Patent Owner’s Expert

204. Non-stoichiometric SiOx (x<2) contains a high density of defects
and traps, such as oxygen vacancies, sub-oxide species (Si”, Si**, Si**) and weak
Si-O networks. Chen 1-10; Barranco 1-8. These defects can allow for charge

trapping and/or electron hopping that affects the layer’s insulating properties.

* * %k
These deficiencies render non-

stoichiometric oxide unsuitable for structural dielectric use in NAND memories.

207. In summary, good and stable electrical isolation between word lines
in 3D NAND is critical, and cannot be met by the inferior insulating and
structural properties of silicon sub-oxide. A POSITA would avoid using non-

stoichiometric silicon oxide layers between word lines.
Ex. 2019 (Giapis Decl.) 11 204, 207

POSR 27; Ex. 2019 1111 202-208 Demonstrative Exhibit - Not Evidence



)’A Patent Owner’s Demonstratives

Ground 5 Fails For Three Reasons

A POSITA would not be motivated to oxidize Lee layer 22
because oxidation would increase risk of electrical failure

POSR 28-29 Demonstrative Exhibit - Not Evidence



Y, Patent Owner’s Demonstratives
/|

Petitioner Theory Increases Risk Of Short Circuits

Reply 27
POSR 28-29 Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Petitioner Theory Increases Risk Of Short Circuits

Thinner Pad Increases
Risk of Short Circuits
Due To Punchthrough

Ex. 1006 (Lee), Fig. 5B (modified)
POSR 28-29 Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Dr. Lee Admits Thinner Pads Increase Risk Of Short Circuit

Petitioner’s Expert

Q. Does increasing the thickness of the pad help prevent
damage to the pad during the manufacturing process?

A.Yes. Of course.
Q. Okay.

. Because those pads are eventually used to form the
conductive veer, meaning the vertical conduit. And if
the pad is thin, that it can -- you know, first you do
an oxide etch of the field oxide, and then you deposit
the -- the content material, conductive material.

Those process, if the contact pad is thin, can easily
damage the contact region and such that the -- you would
have a potential shorting issues.

Ex. 2031 (Jack C. Lee, Ph. D.), 168:17-169:10

POR 8; POSR 28-29; Ex. 2019 1/ 46 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

POSR 28-29

Petitioner's Theory Heightens Risk Of Electrical Failure

BRRERRRERR

Ex. 1006 (Lee), Fig. 5A

Lee

[0030] The first material layers 21 may be formed of mate-
rials having a high etch selectivity with respect to the second
material layers 22. For example, the first material layers 21
may include a conductive layer such as a polysilicon layer,
and the second material layers 22 may include an insulating
layer such as an oxide layer. In another example, the first
material layers 21 may include a sacrificial layer such as a
nitride layer, and the second material layers 22 may include

an insulating layer such as an oxide layer. Exc. 1006 {Lee)[0050]

Demonstrative Exhibit - Not Evidence




)’A Patent Owner’s Demonstratives

Petitioner's Theory Heightens Risk Of Electrical Failure

Ex. 1006 (Lee), Fig. 5A
POSR 28-29 Demonstrative Exhibit - Not Evidence 127




)’A Patent Owner’s Demonstratives

Petitioner's Theory Heightens Risk Of Electrical Failure

Ex. 1006 (Lee), Fig. 5A
POSR 28-29 Demonstrative Exhibit - Not Evidence 128




)7‘ Patent Owner’s Demonstratives

Petitioner's Theory Heightens Risk Of Electrical Failure

A4

3
)
3
)
3
)
3
)
]

POSR 28-29 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Oxidizing Lee Would Increase, Not Decrease, Risk Of Electrical Failure

FIG. 9B

Thinner Pad Increases
Risk of Short Circuits
Due To Punchthrough

POSR 28-29 Demonstrative Exhibit — Not Evidence 130



)7A Patent Owner’s Demonstratives

Oxidizing Lee Contradicts Lee’s Purpose Of Reducing Short Circuits

g Trivascular

=
o

“We find no error in the Boards rejection of
TriVascular’s argument that it would have been

obvious to substitute the recessed barbs of Samuels
'851 with the protuberances of Todd, since
TriVascular’s proposed substitution would destroy
the basic objective of the barbs, which 1s to
penetrate surrounding tissue.”

Trivascular, Inc. v. Samuels, 812 F.3d 1056, 1068 (Fed. Cir. 2016)

POSR 28-29 Demonstrative Exhibit - Not Evidence



)’A Patent Owner’s Demonstratives

Ground 5 Fails For Three Reasons

A POSITA would not be motivated to add a “curved side surface”
to Lee because it is redundant of Lee’s protections

POR 61-68; POSR 22-28 Demonstrative Exhibit - Not Evidence



)7 ¢, Patent Owner’s Demonstratives

Rounding Corners Is Redundant Of Lee’s Electrical Failure Protections

Conventionally, the
distance between the stacked conductive layers (pad portions)
may decrease, and therefore a breakdown voltage of the con-

ductive layers 25 may be deteriorated. However, according to
an embodiment of the present invention, since an etch margin
1s ensured by the barrier layers 27 and 28, a sufficient distance
may be ensured between the stacked conductive layers (pad
portions) to prevent any deterioration.

Ex. 1006 (Lee) [0049]

POR 83-84; POSR 29 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

No Motivation To Add Redundant Features

- Kinetic Concepts

“In addition, both of these references independently
accomplish similar functions, namely, draining fluids.

Because each device independently operates effectively, a
person having ordinary skill in the art, who was merely
seeking to create a better device to drain fluids from a
wound, would have no reason to combine the features of

both devices into a single device.”

Kinetic Concepts, Inc. v. Smith & Nephew, Inc., 688 F.3d 1342, 1369 (Fed. Cir. 2012)

POSR 29 Demonstrative Exhibit - Not Evidence



’838 Patent Overview

Claim Construction - Portions

Ground 1 (Kim) claims 1,4-7, 12, 16-17, 19-20
Ground 3 (Lee) claims1,4-7, 12, 16-17, 19-20

Ground 1 and 5 - Curved Side Surface cilaims 13-15

Ground 2 (Kim + Yang) claims 3, 18

Ground 4 (Lee + Haller) claims 3, 18




)7A Patent Owner’s Demonstratives

Kim Does Not Disclose The Claimed Dimensions

Petitioner’s Expert

Q. Do you agree that Kim does not
teach a lateral distance as

claimed in Claims 3 and 18 of

3. The staircase structure of claim 1, wherein a lateral the ’838 patent?
distance between the second side surface and the side
surface of the second portion of the second material layer is . Yeah, as I mentioned, that Kim

between 10 nm and 300 nm. does not provide a numerical
Ex. 1001 (’838 Patent), Claim 3 . . ;
example quantify --quantifying
the distance between the side
of this landing pad and the
side of the conductive layer
below it.

Ex. 2030 (Jack C. Lee, Ph. D.), 63:18-64:3

POR 64-65 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner’s Hindsight Reconstruction

Petitioner’s Expert Patent Owner’s Response

311. Yang also explains that its contact pads have a “width ECDs” that “is
greater than the sum of the width ECDc of the contact openings 122” connecting to
the pads and “two specification values S (i.e., ECDs>ECDc+28S).” Yang, 10:7-21.

Yang provides an example where the contact opening is formed using a “193 nm-

ArF excimer laser stepper” with a “specification value S ... in a range of 10 nm to

20 nm, for instance.” Id., 10:17-21. In other words, in this example, ECDc would
be 193 nm (or ~200 nm), and S would be in the range of 10-20 nm. This in turn
means that ECDs (the size of the contact pad) is greater than either 200 nm + 20 nm

or 200 + 40 nm, or a value in the range of ~220-240 nm.

Ex. 1003 (Lee Decl.) 11 311

F 9 VEVF S

BEERARFRERRRRN

POR 64-66; POSR 21-22 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner’s Hindsight Reconstruction

Petitioner’s Expert Petitioner’s Expert

311. Yang also explains that its contact pads have a “width ECDs” that “is
Q. Are you aware of whether the ASML 193

POR 64-66; POSR 21-22

greater than the sum of the width ECDc of the contact openings 122” connecting to
the pads and “two specification values S (i.e., ECDs>ECDc+2S).” Yang, 10:7-21.

Yang provides an example where the contact opening is formed using a “193 nm-

ArF excimer laser stepper” with a “specification value S ... in a range of 10 nm to

20 nm, for instance.” Id., 10:17-21. In other words, in this example, ECDc¢ would
be 193 nm (or ~200 nm), and S would be in the range of 10-20 nm. This in turn
means that ECDs (the size of the contact pad) is greater than either 200 nm + 20 nm

or 200 + 40 nm, or a value in the range of ~220-240 nm.

Ex. 1003 (Lee Decl.) 11 311

nanometer ArF excimer laser stepper can
create contact openings smaller than
193 nanometers?

.As I mentioned, that 193 nanometer

means it’s the optical resolution
limit, and obviously that by using
various pattern, technique, or so-
called pattern tricks such as double
patterning or spacer base multi --
multiple patterning, one can use -- one
can create dimension much smaller than
193 nanometer.

Ex. 2030 (Jack C. Lee, Ph. D.), 74:6-15
Seeid. 75:13-77:5

Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Petitioner Compounds Hindsight With New (Incorrect) Theory

Next, while it is true that the laser referenced in Yang
can form features either smaller or larger than 200nm, this is not what Yang
discloses. In Yang, the landing pads have a “width ECDs.” Yang, 8:7-10; Fig. 2.
Per Yang, this “width ECDs” is double the “thickness T3” (the thickness of
insulation layer 112 deposited during manufacture). /d. And thickness T3 “must be
greater than the thickness of the” pairs of conductive and insulating layers. 7d., 8:12-
13. Since these layers can be up to 100nm thick (id., 6:24-28), Yang’s landing pad

will be on the order of 200nm wide, just as noted in the Petition.
Reply 21

With reference to FIG. 31 and FIG. 3], an insulation layer
112 is formed on the substrate 100. The insulation layer 112
covers the surface of the stair step structure 102" and fills into
the openings 105a-105/. In an embodiment of the invention,
a thickness T3 of the insulation layer 112 may be greater
than half the width ECDs of the opening 105a, so as to make
sure the openings 105a-105f full. In another aspect, as

POSR 22

shown in FIG. 3], the thickness T3 of the insulation layer
112 must be greater than the thickness of the material pair
102a, such that the opening 1054 can be filled with the
insulation layer 112. According to an embodiment, the
insulation layer 112 includes silicon nitride, and a method of
fabricating the insulation layer 112 is, for example, a chemi-

cal vapor deposition (CVD) process. Ex. 1007 (Yang), 8:4-18

Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Petitioner Compounds Hindsight With New (Incorrect) Theory

Next, while it is true that the laser referenced in Yang
can form features either smaller or larger than 200nm, this is not what Yang
discloses. In Yang, the landing pads have a “width ECDs.” Yang, 8:7-10; Fig. 2.
Per Yang, this “width ECDs” is double the “thickness T3” (the thickness of
insulation layer 112 deposited during manufacture). /d. And thickness T3 “must be
greater than the thickness of the” pairs of conductive and insulating layers. Id., 8:12-
13. Since these layers can be up to 100nm thick (id., 6:24-28), Yang’s landing pad

will be on the order of 200nm wide, just as noted in the Petition.
Reply 21

POSR 22

With reference to FIG. 31 and FIG. 3], an insulation layer
112 is formed on the substrate 100. The insulation layer 112
covers the surface of the stair step structure 102" and fills into
the openings 105a-105/. In an embodiment of the invention,
a thickness T3 of the insulation layer 112 may be greater
than half the width ECDs of the opening 105a, so as to make
sure the openings 105a-105/ full. In another aspect, as
shown in FIG. 3], the thickness T3 of the insulation layer
112 must be greater than the thickness of the material pair
102a, such that the opening 105a can be filled with the
insulation layer 112. According to an embodiment, the
insulation layer 112 includes silicon nitride, and a method of
fabricating the insulation layer 112 is, for example, a chemi-
cal vapor deposition (CVD) process.

Ex. 1007 (Yang), 8:4-18

Demonstrative Exhibit - Not Evidence




)7A Patent Owner’s Demonstratives

Petitioner Compounds Hindsight With New (Incorrect) Theory

With reference to FIG. 31 and FIG. 3], an insulation layer
112 is formed on the substrate 100. The insulation layer 112
covers the surface of the stair step structure 102' and fills into
the openings 105a-105f. In an embodiment of the invention,
a thickness T3 of the insulation layer 112 may be greater
than half the width ECDs of the opening 1054, so as to make

sure the openings 105a-105f full. In another aspect, as
shown in FIG. 3], the thickness T3 of the insulation layer
112 must be greater than the thickness of the material pair
102a, such that the opening 105a can be filled with the
insulation layer 112. According to an embodiment, the
insulation layer 112 includes silicon nitride, and a method of
fabricating the insulation layer 112 is, for example, a chemi-
cal vapor deposition (CVD) process.

Ex. 1007 (Yang), Fig. 3) Ex. 1007 (Yang), 8:4-18

POSR 22 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner Compounds Hindsight With New (Incorrect) Theory

With reference to FIG. 31 and FIG. 3], an insulation layer
112 is formed on the substrate 100. The insulation layer 112
covers the surface of the stair step structure 102" and fills into
the openings 105a-105f. In an embodiment of the invention,
a thickness T3 of the insulation layer 112 may be greater
than half the width ECDs of the opening 105a, so as to make
sure the openings 105a-105/ full. In another aspect, as
shown in FIG. 3], the thickness T3 of the insulation layer
112 must be greater than the thickness of the material pair
102a, such that the opening 105a can be filled with the
insulation layer 112. According to an embodiment, the
insulation layer 112 includes silicon nitride, and a method of
fabricating the insulation layer 112 is, for example, a chemi-
cal vapor deposition (CVD) process.

Ex. 1007 (Yang), Fig. 3) Ex. 1007 (Yang), 8:4-18

POSR 22 Demonstrative Exhibit - Not Evidence



’838 Patent Overview

Claim Construction - Portions

Ground 1 (Kim) claims 1,4-7, 12, 16-17, 19-20

Ground 3 (Lee) claims1,4-7,12, 16-17, 19-20
Ground 1 and 5 - Curved Side Surface cilaims 13-15
Ground 2 (Kim + Yang) claims 3, 18

Ground 4 (Lee + Haller) cilaims 3, 18




)7‘ Patent Owner’s Demonstratives

Lee Does Not Disclose The Claimed Dimensions

3. The staircase structure of claim 1, wherein a lateral Petitioner’s Expert

distance between the second side surface and the side
surface of the second portion of the second material layer is 436. Lee does not provide an example of layer 28’s thickness.

between 10 nm and 300 nm. Ex. 1003 (Lee Decl.) 1 436
Ex. 1001 (838 Patent), Claim 3

Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s Hindsight Reconstruction

Haller explains that the spacer 502 is formed by depositing
“insulative dielectric material” into a “recess” that is “30 nm in length.” Id., 4:37-

5:7; Figs. 3-5; see also Ex. 1003, 9 433-446.

RESIST .,
OXIDE 216 N TRDE 504

Si 214 N TRiDEj
402

| B //,’////////// 7 — ////:‘f‘,;,j . - /////w

7 ,-.///

FIG. 5

Ex. 1008 (Haller), Figs. 3-5

Pet. 78; POR 73-74; POSR 24-25; Ex. 2019 1111 177-186 Demonstrative Exhibit - Not Evidence



)7A Patent Owner’s Demonstratives

Petitioner’s Hindsight Reconstruction

Haller explains that the spacer 502 is formed by depositing
“insulative dielectric material” into a “recess” that is “30 nm in length.” Id., 4:37-

5:7; Figs. 3-5; see also Ex. 1003, 99 433-446.
Pet. 78

For instance,
“before an impurity implantation process is performed, side walls of the first
material layer 21 exposed at respective steps may be oxidized to thereby form a
plurality of barrier layers 28.” Id., [0048]. Lee explains that this “barrier layer” is
included “in order to ensure an etch margin when the ends of the recessed regions
RC are extended.” Id., [0049]. In particular, while the “recessed region RC”
continues to “extend ... in a Z direction and thereby increase the thickness of the pad

portions PAD,” extension in the “X direction” is now limited by the barrier. /d.
Pet. 67-68

Pet. 67-68, 78; POR 73-74; POSR 24-25; ; Ex. 2019 1111177-186 Demonstrative Exhibit - Not Evidence



)7‘ Patent Owner’s Demonstratives

Petitioner’s Expert

Q.

Petitioner’s Hindsight Reconstruction

an undesired short circuit.” Id.

either “punch[] through” the wordline or “leak[]” over the wordline edge “creating

In particular, the etch may

Okay. So would it be correct to say that
Haller’s spacer keeps the silicide layer
from expanding on to the adjacent
wordline?

. Yeah, you can say that because the

wordline contact structure 902 basically
is a silicide 802 and the spacer 502 is

a dielectric layer, so -- nitride layer,
right, and...

Ex. 2030 (Jack C. Lee, Ph. D.), 123:10-16

Further, the spacer 502 of the etch stop 902
may prevent the wordline contact structure 902 from leaking
over the end 906 of the wordline 920, formed by the spacer
502, to the adjacent wordline 922. Accordingly, undesirable
short circuits between adjacent wordlines may be prevented.

Ex. 1008 (Haller), 6:59-63

Pet. 78; POR 74-76; POSR 24-25; ; Ex. 2019 111 177-186

Demonstrative Exhibit - Not Evidence




Y, Patent Owner’s Demonstratives
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Petitioner’s Hindsight Reconstruction

s b “laterally “landing
CONTACT STRUCTURE 904 displaced”[|; 7B pad”
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“first
material layer”
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“second
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Pet. 70, 78; POR 73-76; POSR 24-25; ; Ex. 2019 1111177-186 Demonstrative Exhibit - Not Evidence



