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Pursuant to the Board’s Order Setting Oral Argument (Paper 48 at 3—4),
Petitioner respectfully submits the following objections to the demonstratives filed
by Patent Owner (EX2913). The parties met and conferred on Friday, May 2, 2025,
and were able to narrow the dispute, but they did not reach resolution as to the
objections below. Petitioner objects to the slides below because, in addition to other
noted objections, the slides violate the Board’s order which stated “Demonstratives

are not a mechanism for making new arguments.” Paper 48 at 3.



I.

Objections
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Slide
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Copy of slide

oo

proceeding.

New argument that refers
to a decision that is not

1. The Petitions Are Time-Barred

part of the record of this

8. For purposes of deciding this case, we need
not address the quantum of support required

from a patent owner. If it were not framed in
terms of a presumption, the standard used in
Atlantie Gas Light—evidence that “reasonably
brings into question the accuracy of a peti-
tioner’s identification of the real parties in
interest’—may prove useful. In this case, it
suffices to say that, as discussed below,
Worlds presented more than enough evidence
to sufficiently put this issue into dispute.
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-00263: PO Prelim. Resp. [13] at 26-28; PO Resp. [31] at 49-51;

PO Sur-Reply [43] at 1, 15

Worlds Inc. v. Bungie, Inc.,
903 F.3d 1237, 1244 n.8
(Fed. Cir. 2018)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

I agree with Patent Owner that the Board abused its discretion in denying the
discovery motions. In the motions, Patent Owner raised more than amere
possibility that discovery would yield useful information on the privityissue given
that Petitioner wasa supplier of a time-barred party, Intel. GarminIni’l, Inc. v.
Cuozzo Speed Techs. LLC, IPR2012-00001, Paper 26 at 6 (PTAB Mar. 5, 2013)
(precedential). While Patent Owner’s requested discovery was broad, it was not
harassing or abusive. Under these circumstances, the Board either should have
allowed whatever narrower discovery was appropriate or made it clear that Patent
Owner could amend or resubmit its discovery motions. Instead, the Board denied
Patent Owner’s motions and then cited the absence of evidence as a basis not to

find a privity relationship.

-01242, 43, 44: Director Review Decision [94] at 3

Greanthread Ex. 2813 p. 8 of 135 8
Semiconductor v. Greanthread
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Untimely argument that
was not properly raised
in the Patent Owner’s
Response (regarding
INVT).

2. Movement of Carriers from the Surface Layer

* ParkerVision is not controlling law here—INVT is.

-00263: PO Sur-Reply [43] at 1-5

see also ParkerVision,
Ine., 903 F.3d at 1361 (articulating a dis-
tinetion between configuration-type and
capability-type claims).

Possibly the most straightforward exam-
ple of this is the common distinction be-
tween method claims and apparatus
claims. See, e.g., Finjan, 626 F.3d at 1203

Cf. ParkerVision, Ine., 903
F.3d at 1363 (similarly differentiating ap-
paratus claims and method claims in the
patent invalidity context).

However, differences exist between ap-
paratus claims as well, depending on the
claim language. We have construed some
apparatus claims to require an infringing
device to actually perform and operate ac-
cording to the funectional terms recited in
the eclaim. The intervenors cite two such
cases, Cross Medical and Ball Aerosol. See
Intervenors’ Br. 64, 67-68. We have con-
strued other apparatus claims to require
only capability, such as in Finjan and Sil-
icon Graphics.

INVT SPE LLC v. Int’l Trade Comm’n, 46 F.4th 1361, 1371-72 (Fed. Cir. 2022)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

43-61

Untimely argument that
was not properly raised
in the Patent Owner’s
Response (“Movement
of Minority Carriers
from the Surface
Layer”).

See, e.g., Slide 45.
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-00266: PO Sur-Reply [45] at 15-16

Copy of slide

3. Movement of Minority Carriers from the Surface Layer

* The Challenged Claims must be considered in light of the specification.

The claims are directed to the
invention that is deseribed in the specifica-
tion; they do not have meaning removed
from the context from which they arose.
Thus the elaims are construed to state the
legal scope of each patented invention, on
examination of the language of the claims,
the deseription in the specification, and the
prosecution history. See Renishaw PLC
v. Marposs Societa” per Azioni, 168 F.3d
1243, 1250, 48 USPQ2d 1117, 1122 (Fed.
Cir,1998) (“[T]he interpretation to be given
a term can only be determined and con-
firmed with a full understanding of what
the inventors actually invented and intend-
ed to envelop with the elaim.”).

Netword LLC v. Centraal Corp.,
242 F.3d 1347, 1352 (Fed. Cir. 2001)

[1-3] “If the intrinsic record fully gov-
erns the proper construction of a term, we
review the [bloard’s claim construetion de
nove.” Wastca Fin. GinbH v. Cont'l Auto.
Sys., Ine., 853 F.3d 1272, 1278 (Fed. Cir.
2017). During reexamination, “the PTO
must give claims their broadest reasonable
construction consistent with the specifica-
tion.” I re ICON Health & Fitness, Inc.,
496 F.3d 1374, 1379 (Fed. Cir. 2007). Even
under the broadest reasonable construc-
tion rubrie, however, the board must al-
ways “consider the claims in light of the
specification and teachings in the underly-
ing patent.” In ve CSB-Sys. Intl, Inc., R32
F.3d 1335, 1341 (Fed. Cir. 2016) (citations
and internal quotation marks omitted).
And there iz no reason why this construe-
tion could not eoincide with that of a court
in litigation.

in re Power Integrations,
884 F.3d 1370, 1375 (Fed. Cir. 2018)

Courts must exercise caution lest dictio-
nary definitions, usually the least controver-
sial source of extrinsic evidence, be converted
into technical terms of art having legal, not
linguistie, significance. The best source for
understanding a teehnical term is the specifi-
cation from which it arose, informed, as
needed, by the prosecution history, The evo-
lution of restrictions in the claims, in the
course of examination in the PTO, reveals
how those closest to the patenting process—
the inventor and the patent examiner—
viewed the subject matter, See Hoechst Ce-
lanese Corp. v. BP Chemicals Ltd., 78 F.3d
1575, 1578, 38 USPQ2d 1126, 1129 (Fed.Cir.
1986) {“A technical term used in a patent
document is interpreted as having the mean-
ing that it would be given by persons experi-
enced in the field of the invention, unless it is
apparent from the patent and the prosecu-
tion history that the inventor used the term
with a different meaning.”) When the speoi-
fication explains and defines a term used in
the claims, without ambiguity or incomplete-
ness, there is no need to search further for
the meaning of the term.

Muitiform Desiccants, Inc. v. Medzam, Ltd., 133 F.3d 1473, 1478 (Fed. Cir. 1998)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Greenthread
Semicondu

p. 4501 135 45
v. Greanthraad
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Overview of Issues

1. Petitioner has presented zero “actual evidence” that the Petitions are timely.

2. The Claims require “movement of carriers” from the “surface layer.

3. The’195 and ‘502 Claims require “movement of minority carriers” from the “surface layer.”

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Greenthread Ex. 2913 p. 43 of 135
Semiconduclor v. Greanthread

43
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US 8,421,195

3. Movement of Minority Carriers from the Surface Layer

* The '195 and '502 claims require “movement of minority carriers.”

Us 9,190,502

1. A CMOS Semiconductor device comprising:

a surface layer;

a substrate;

an active region including a source and a drain, disposed on
one surface of said surface layer;

a single drift layer disposed between the other surface of
said surface layer and said substrate, said drift layer
having a graded concentration of dopants extending
between said surface layer and said suhslrate, said drift
layer further having a first static rectional electric
drift field to aid the movement "W Dfrom
said surface layer to said substrate; an

at least one well region disposed in said single drift layer,
said well region having a graded concentration of
dopants and a second static unjdirectional electric drift
field to aid the movement 0 said

surface layer to said substrate.

7. A semiconductor device comprising:

a surface layer;

a substrate:

an active region including a source and a drain, disposed on
one surface of said surface layer;

a single drift layer disposed between the other surface of
said surface layer and said substrate, said drift layer
having a graded concentmtlon of dopants generating a
first static umd‘ e 2 lactnc dnft field to aid the

said substrate; and

at least one well region disposed in said single drift layer,
said well region having a graded concentTatlon of
dopants generating a second static umdlr |
tric drift field to aid the movement of "
from said surface layer to said substrate.

-00266: Ex. 1001 (195 pat.) at 4:13-29

DEMONSTRATIVE EXHIBIT —NOT EVIDENCE

-00265: Ex. 1001 (‘502 pat.) at 4:52-67
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3. Movement of Minority Carriers from the Surface Layer

* The Challenged Claims must be considered in light of the specification.

-00266: PO Sur-Reply [45] at 15-16

The claims are directed to the
invention that is deseribed in the specifica-
tion; they do not have meaning removed
from the context from which they arose.
Thus the claims are construed to state the
legal scope of each patented invention, on
examination of the language of the claims,
the deseription in the specification, and the
prosecution history. See Renishaw PLC
v Maiposs Societa” per Azioni, 168 F.3d
1243, 1250, 48 USPQ2d 1117, 1122 (Fed.
Cir.1998) (“[T]he interpretation to be given
a term can only be determined and con-
firmed with a full understanding of what
the inventors actually invented and intend-
ed to envelop with the elaim.”).

Netword LLC v. Centraal Corp.,
242 F.3d 1347, 1352 (Fed. Cir. 2001)

[1-3] *If the intrinsic record fully gov-
erns the proper construction of a term, we
review the [bloard’s claim construetion de
nwovo,” Wasica Fin, GwbH v, Contl Aufo.
Sys., Inc., 853 F.3d 1272, 1278 (Fed. Cir.
2017). During reexamination, “the PTO
must give claims their broadest reasonable
construction consistent with the specifica-
tion.” I'n ve ICON Health & Fitness, Inc.,
496 F.3d 1374, 1379 (Fed. Cir. 2007). Even
under the broadest reasonable construc-
tion rubrie, however, the board must al-
ways “consider the claims in light of the
specification and teachings in the underly-
ing patent.” In ve CSB-Sys. Int’, Inc., 832
F.3d 1335, 1341 (Fed. Cir. 2016) (citations
and internal gquotation marks omitted).
And there ig no reason why this construe-
tion could not coincide with that of a court
in litigation.

In re Power Integrations,
884 F.3d 1370, 1375 (Fed. Cir. 2018}

Courts must exercise caution lest dictio-
nary definitions, usually the least controver-
sial source of extrinsic evidence, be converted
into technical terms of art having legal, not
linguistic, significance. The best souree for
understanding a technical term is the specifi-
cation from which it arose, informed, as
needed, by the prosecution history. The evo-
lution of restrictions in the claims, in the
course of examination in the PTO, reveals
how those closest to the patenting process—
the inventor and the patent examiner—
viewed the suhject matter, See Hoechst Ce-
lanese Corp. v. BP Chemicals Ltd., 78 F.3d
1575, 1578, 38 USPQ2d 1126, 1129 (Fed.Cir.
1996) {“A technical term used in a patent
document is interpreted as having the mean-
ing that it would be given by persons experi-
enced in the field of the invention, unless it is
apparent from the patent and the prosecu-
tion history that the inventor used the term
with a different meaning.”) When the speci-
fication explains and defines a term used in
the claims, withont ambiguity or incomplete-
ness, there is no need to seavch further for
the meaning of the teym.

Multiform Desiccants, Inc. v. Medzam, Ltd., 133 F.3d 1473, 1478 (Fed. Cir. 1998)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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3. Movement of Minority Carriers from the Surface Layer

* The specification explains the “majority carriers” are the majority carrier in the MOSFET channel.

Bipolar Junction transistors (BIT) are minority carrier
devices as the principle devi ducti 1 1. How-
ever, majority carriers also a small yet finite role in modulat-
ing the conductivity in BITs. Consequently, both carriers
(electrons and holes) play arole in the switching performance
of BITs. The maximum frequency of operation in BITs is
limited by the base transit time as well as the quick recombi-
"= nationofthe majority carriers when the device is switched off
(prior to beginning the next cycle). The dominant carrier
mechanism in BJTs is carrier diffusion. Carrier drift current
component is fairly small, especially in uniformly doped base
== BITs. Efforts have been made in graded base transistors (o

“| createan “aiding drift field", to enhance the diffusing minority
carrier’s speed from emitier to collector. However, most
semiconductor devices, including various power MOSFETs
E (traditional, DMOS, lateral, vertical and a host of other con-
= figurations), IGBT"s (Insulated Gated Base Transistors), still
use a uniformly doped drift epitaxial region in the base. FIG.
1 shows the relative doping concentration versus distance ina
BIT. FIG. 2 shows the uniformly doped epi alGBT.
In contrast to BJTs, MOS devices ard evi
for conduction. The conduction is chaniel
channel can be a surface in one plane in planar des
surface can also be on the sidewalls in a vertical device.

AccessTransistor

T Storage Capacitor or
sor element
[ T }
1
Active Region
|| | | [L]]
A3 v ver s

Well Region Graded dopant region to pull minority camiers from sacface

P substrate

-0026‘6: Ex. 1001 at 1:23-45

ne e e

-00266: PO Resp. [32] at 7-8; PO Sur-Reply [45] at 16

DEMONSTRATIVE EXHIBIT —NOT EVIDENCE

-00266: Ex. 1001 ('195 pat.) at Fig. 5B

* Because the channel is formed by electrons with a negative charge, the MOSFET

is referred to as an n-channel MOSFET, and the “minority carriers” are holes.

-00266: Ex. 2064 (Glew Decl.) at 1136, n. 4

46 of 135
srernss 46

Greenthread
Semics
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3. Movement of Minority Carriers from the Surface Layer

* The “spurious minority carriers” interfere with the “active circuitry at the surface.”

As illustrated in FIGS. 5(a). S(5). 5(c), donor gradient is
also of benefit 1o very large scale integrated circuits (VLSI-
VLSI logie. DRAM. nonvolatile memory like NAND flash.
Spurious minority carriers can be generated by clock switch-
ing in digital VLSI logic and memory 1CS. These unwanted
carriers can discharge dynamically-held “actively held high®
nodes. Statically held nodes (with V) can not be affected, in
most cases. Degradation of refresh time in DRAM's is one of
the results, because the capacitor holds charge dynamically.
Similarly, degradation of CMOS digital images. in digital | Active Region
imaging IC"s is another result of the havoe caused by minority ]
carriers. Pixel and color resolution can be significantly 2 i [l l |
enhanced in imaging IC’s with the embodiments described 15 T3 1 l L i ¥
here. Creating “Sub Terrain’ recombination centers under- Well Region
neath the wells (gold doping. platinum doping) as is done in
some high-voltage diodes is not practical for VLSI circuits.
Hence. a novel technique has been deseribed here by creating 30
adrift field to sweep these unwanted minority carriers into the
substrate as quickly as possible, from the active circuitry at i _
the surface. In a preferred embodiment, the subterrain n-layer i P substrate
has a graded donor concentration 1o sweep the minority car-
riers deep into the substrate. One or more of such layers can 33
also be implemented through wafer to wafer bonding or simi- . . - i
lar “transfer” mechanisms. This n-layer can be a deeply- 00266: Ex. 1001 (195 pat.) at Fig. 5B
implanted layer. Tt can also be an epitaxial layer. The n-well
and p-well also can be graded or retrograded in dopants, as
desired, to sweep those carriers away from the surface as well -00266: Ex. 1001 ("195 pat.) at 3:14-40

AccessTransistor
Storege Capacitor or
soF element

Graded dopant region to pull minority camricrs from surcface

-00266: PO Resp. [32] at 7-8; PO Sur-Reply [45] at 3, 16-17 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Greeninead prae 47

Semicondus
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3. Movement of Minority Carriers from the Surface Layer

* The “minority carriers” interfere with the MOSFET’s channel.

As illustrated in FIGS. 5(a). S(b), 5(c). donor gradient is
also of benelit 10 very large scale integrated circuits (VLSI)—
VLSI logic, DRAM. nonvolatile memory like NAND flash.
Spurious minority carriers can be generated by clock switch-
ing in digital VLSI logic and memory 1C’S. These unwanted
carriers can discharge dynamically-held ‘actively held high’

most cases. Degradation of refresh time in DRAMs is one of
the results, because the capacitor holds charge dynamically.
Similarly, degradation of CMOS digital images. in digital
imaging IC"s is another result of the havoe caused by minority

enhanced in imaging IC’s with the embodiments described
here. Creating “Sub Terrain® recombination centers under-
neath the wells (gold doping. platinum doping) as is done in
some high-voltage diodes is not practical for VLSI circuits.

adrift field o sweep these unwanted minority carriersinto the
subsirate as quickly as possible, from the active circuitry at
the surface. In a preferred embodiment, the subterrain n-layer
has a graded donor concentration to sweep the minorily car-
riers deep into the substrate, One or more of such layers can
also be implemented throngh wafer to wafer bonding or simi-
lar *“transfer” mechanisms. This n-layer can be a deeply-
implanted layer. Tt can also be an epitaxial laver. The n-well
and p-well also can be graded or retrograded in dopants, as
desired, to sweep those carriers away from the surface as well.

nodes. Statically held nodes (with V) can not be affected, in 2

carriers. Pixel and color resolution can be cantly 2

Henee, a novel technique has been described here by creating 30

AccessTransistor

Storege Capacitor or
sor element

Active Region

L]

|l |
¥ v e I

Well Region Graded dopant region to pull minority carriers from surface

P substrate

-00266: Ex. 1001 ("195 pat.) at 3:14-40

-00266: PO Resp. [32] at 7-8; PO Sur-Reply [45] at 3, 16-17

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Greanthread E:
Semicond

-00266: Ex. 1001 ("195 pat.) at Fig. 5B

48 of 135 48
nthread
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3. Movement of Minority Carriers from the Surface Layer

* A “drift field” with a “graded dopant region” sweeps the minority carriers from the surface.

As illustrated in FIGS. 5(a), 5(b). S(c), donor gradient is
also of benefit 1o very large scale integrated circuits (VLSI)= 15
VLSI logic. DRAM, nonvolatile memory like NAND flash.
Spurious minority carriers can be generated by clock switch- AccessTransistor
ing in digital VLSI logic and memory IC’S. These unwanted (i)

‘Gartiers can discharge dynamically-held “actively held high’ S“’”@fufzm[ o
nodes. Statically held nodes (with'V_} can not be affected. in 20
most cases. Degradation of refresh time in DRAM’s is one of [ 1 1
the results, because the capacitor holds charge dynamically.
Similarly, degradation of CMOS digital images. in digital
imaging IC’s is another result of the havoe cansed by minority 1
carriers. Pixel and color resolution can be significantly 2s i i [ ‘
enhanced in imaging IC’s with the embodiments described T3 ¥ §j i £ L l ¢
here. Creating “Sub Terrain’ recombination cenlers under- Well Region 3 o . s
neath the wells (gold doping, platinum doping) as is done in Graded dopant region to pull minority camr aoc
some high-voltage diodes is not practical for VLSI circuits.
Henee, a novel technique has been described here by ereating 30
adriftfield to sweep these unwanted minority carriers into the
substrate as quickly as possible, from the active circnitry at
the surface. In a preferred embodiment, the subterrain n-layer
has a graded donor concentration to sweep the minorily car-
riers deep into the substrate. One or more of such layers can
also be implemented throngh wafer to wafer bonding or simi-
lar “transfer” mechanisms. This n-layer can be a deeply-
implanted layer. Tt can also be an epitaxial layer. The n-well
and p-well also can be graded or retrograded in dopants, as
desired, to sweep those carriers away from the surface as well. 40 -00266: Ex. 1001 ('195 pat.) at 3:14-40

Active Region

P substrate

-00266: Ex. 1001 ("195 pat.) at Fig. 5B

-00266: PO Resp. [32] at 7-8; PO Sur-Reply [45] at 3, 16-17 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE S

49 of 135 49
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3. Movement of Minority Carriers from the Surface Layer

* Dr. Glew explained that in Fig. 5B, the “minority carriers” are holes.

D sTATES P

|

mEroRE THE PA|

GO

36.  When a positive voltage is applied 1o the gate, an electric field forms in
the oxide. This positive electric field repels the “positive™ holes downwards, while
‘When enough electrons have accumulated in the surface layer below the oxide. they
form a conductive channel (as anmotated m Figure 5B below) of electrons between

the sonree and the drain, and current can begin to flow through the transistor.

Storage Capacitor or

LSknsor element

|| [
i i I

Graded dopant region to pull minority carriers from surface

*014 Patent, FIG. 5B (annotated).* In order to wrn the transistor “off,” the positive

voltage is removed from the gate and the channel disappears as the holes retum to

the surface layer.

4 Because the channel is formed by electrons with a negative charge, the MOSFET

is referred to as an n-channel MOSFET, and the “minority earriers™ are holes.

—]

-00266: PO Resp. [32] a

8; PO Sur-Reply [45] at 16-17

-00266: Ex. 2064 (Glew Decl.) at 936, n. 4

Greenthraad

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE ]

12
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3. Movement of Minority Carriers from the Surface Layer

* Dr. Glew confirmed the same when cross-examined by Petitioner’s counsel.

the surface layer.

mEroRE THEPA|

EMCONDITO

'014 Patent, FIG. 3B (annotated). Tn order to turn the transistor “off.” the positive

voltage is removed from the gate and the channel disappears as the holes return to

—{* Because the channel is formed by electrons with a negative charge, the MOSFET 3

24

25

DECLARATION OF ALEXANDER D GLEW.

-00266: PO Sur-Reply [45] at 17

Q. And the minority carriers in the
annotation you directed me te on page 17, are those
holes or electrons?

A. In this case, the channel needs to be
formed out of N, electrons, se the holes would then

be mincrity carriers. So the majority carriers --

v is referred to as an n-channel MOSFET, and the “minority earriers” are holes. 4
5 majority carrier for an N source drain is an N.
-00266: Ex. 2064 (Glew Decl.) at 136, n. 4  R— -
. ' -00266: Ex. 1054 (Glew
g e Dep. Tr.) at 74:24-75:5

1
18 DSFOTITION 9F ALSIMSR OLEK, FHD
33| Zmeries 3yc Dams Pabesy, MR, CEA. 56X e, 6133
20| vages v Chren sas
35| Job ¥, BOU 165741
Fae 1
e e
o g e
Sy Cerpri e e Bt

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

13
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3. Movement of Minority Carriers from the Surface Layer

* Petitioner was aware of Greenthread’s position when it filed its Petitions in December 2023
and cited Greenthread’s prior claim construction briefing.

O ‘

Case 6:22-cv-00105-ADA Document 96 Filed 10/31/22 Page 13 of 46

o i [T —— "

¥ Because the channel is formed by electrons with a negative charge, the MOSFET is referred to
as an p-channel MOSFET. In an n-channel MOSFET, the electrons are referred to as the “majority
carriers,” and the “minority carriers” are holes. Ex. 1,922 n.5.

-00266: Ex. 1030 (Claim Constr. Brief) at 13

[RR———

-00266: Pet. [1] atvii; PO Sur-Reply [45] at 16 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

14




Slide

13+

New argument /
objection

Copy of slide

3. Movement of Minority Carriers from the Surface Layer

* Dr. Blalock acknowledged that “minority carrier” is understood in terms of the “surface layer.”

101. During a so-called single event upset (SEU), an a-ray generates

millions of carriers, some of which are produced in or near the active regions at the
S ———

surface of the substrate. EX1013, 431 (“A[n] [«-] particle can induce SEU when it

semsswmr sowsencomc: | SUTiKes at the channel region of an off NMOS transistor or the drain region of an
SUBORE T PATENT THIAL A% APPEAL MK
off PMOS wransistor.”), FIG. 2. As shown in Figure 2, such event generates both
GO OB TS 1.

TR types of carriers (holes, denoted

and electrons, denoted “-7), one of which will

LS. PATENT 8O 8,421,158

be the minority carrier in any given surface layer.

Case IR 336

'DECLABATION OF TRAVES BLALOCK. LD -00266: Ex. 1003 (Blalock Decl.) at 11101

Greenthread E:
Semicand:

53

-00266: PO Sur-Reply [45] at 17-18 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

15
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3. Movement of Minority Carriers from the Surface Layer

* Dr. Blalock also relies on the doping type within a region/well to define the “minority carrier.”

Dechzion of D Bl fr

e STATES |

BEPORE THE P

sensoosveral

41.  Tmpurities known as “dopants™ are added 1o the active areas and wells
to add charge carriers and tailor the electrical properties of these regions such as their
conductivity, Charge carriers can be electrons or holes, EX1008C. 6. When a
1egion is doped with p-type dopants. the loles are majority cariers and the electrons
are minority carriers. EX1008C, 86. When a region is doped with n-type dopants.

the electrons are majority carriers and the holes are minority carriers, EX1008C, 86.

106. In both cases. these electric fields result from the downward-sloping
graded concentrations i Payne's and Saka’s N-wells and P-wells and ad the
movement of minoriry carriers (holes in N-wells. electrons in P-wells) downward 1o

the substrate. See aiso Sections X.A.1.g. X.B.1.f-g. X.B.2. X.D.1.

TRBEEADLL.

L PATERT N0 831108

P

DECLARATION OF TRAVIS BLALOCK, PILD.

-00266: Ex. 1003 at 941

R ———

: PO Sur-Reply [45] at 17-18

-00266: Ex. 1003 (Blalock Decl.) at 11106

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Srenisad =

16
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3. Movement of Minority Carriers from the Surface Layer

* In an NMOS transistor, the “majority carrier” is an electron, and the “minority carrier” is a hole.

* In an PMOS transistor, the “majority carrier” is a hole, and the “minority carrier” is an electron.

AccessTransistor AceessTransistor

Storage Capasitor o Storage Capacitor or
e Ln150r Clemen!

] + +
i Active Region -P At A P

Active Region

L1l

[ |l
I 1B [
AU TGS T I Graded dopant region fo pull minority cariers fom surfice

| P substrate

Well Region

P substrate

-00266: Ex. 1001 at Fig. 5B -00266: Ex. 1001 ('195 pat.) at Fig. 5B

-00266: PO Resp. [32] at 7-8; PO Sur-Reply [45] at 16-17 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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3. Movement of Minority Carriers from the Surface Layer

* The only “carrier” that Fig. 5B’s electric field can move from the “surface layer” is a

positively-charged hole.

Active Region

Access Transistor

(f Storage Capacitor or

/@mwr element

[ I }
}

L | L]
i Ty e

Graded dopant region 1o pull minority camiordFom)sucface

Well Region

P substrate

-00266: PO Resp. [32] at 7-8; PO Sur-Reply [45] at 16-17

-00266: Ex. 1001 ("195 pat.) at Fig. 58

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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3. Movement of Minority Carriers from the Surface Layer

Dr. Glew explained that it would be impossible for Fig. 5B’s electric field to pull a
negatively-charged electron from the surface.

uniTED sTATES £

70.  The basic laws of clectronics and physics guarantee that the electric
field 1dentified by Petitioner in its demonstratives would not aid camier movement

(move) an electron from the active region portion (surface) of the p-well #o the non-

—| active region partion of the p-well (substrare). This would be impossible. To the

BErORE THE PA

| extent this electric field moves an electron at all, it would #of move it from the

MO

DECLARA)

surface to the substrate. Rarher it wonld move the electran in the epposite direction
Jrom ilhe subsivate to ihe surface. This 1s because an electron moves i ihe opposiie

direction of an clectric field towards the sonrce of the electric ficld, where the

i
positive charge is the greatest.

74, More specifically. in paragraph 36, I explained that when a posiiive
voltage is applied to the gate, an electric fleld forms in the oxide. Because the
positive voltage Is greatest af the surface. and 1t decreases deeper in the substrate.
ihe electric field points frem the surface fo the subsirate in a dewnward direciion.
Az I explained m Paragraph 36. when holes and electrons enconnter an electric field
in a downward divection, and they do move due to this electric field. the positively
charged holes move i fhe some direction as the electric field in a dowmward
direction. The negatively charged electrons move in the oppesite direction of the

electric field in an wpward dirsction.

: PO Sur-Reply [45] at 19

-00266: Ex. 2064 (Glew Decl.) at 19 70, 74

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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3. Movement of Minority Carriers from the Surface Layer

* Monolithic’s expert agrees that the downward-facing electric field can only move holes.

O What did you mean by
"properly constructed"?

A. You would have to construct an
electric fis=ld that moves the carriers away, and
that means the electric field has to be, the

direction has to be correct.

-00266: PO Resp. [32] at 15

If you're moving pwles, then you
have to have the alectric field that points
downward.,

If you're moving electrons, the
electric field hes to be pointing upward and you
have to have a aufficient electric fis=ld
intensity to prevent most of the carriers from

keing collected by the drain.

-00266: Ex. 2085 (Campbell Dep. Tr.) at 34:1-14

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

20
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objection

3. Movement of Minority Carriers from the Surface Layer

¢ If the “minority carrier” in an NMOS transistor were an electron, it would exclude the
specification’s preferred embodiment.

[17] Moreover, Defendants’ expert ad-
mitted that construing the elaims such that
“employling] the common technique of
grounding the system” would cause the
converter to be considered non-isolated
would prevent the claims from encompass-
ing the preferred embodiment. JA. at
45070-T1. A claim construction that “ex-
cludes the preferred embodiment is rarely,
if ever, correct and would require highly
persuasive evidentiary support.” Adams
Respiratory Therapeutics, Inc. v. Perrigo
Co., 616 F.3d 1283, 1290 (Fed.Cir.2010).
In this case, the specification, including the
claims, supports a reading that encompass-
es the preferred embodiment.

SynQor, Inc. v. Artesyn Techs., Inc.,
709 F.3d 1365, 1378-79 (Fed. Cir. 2013)

-00266: PO Sur-Reply [45] at 19 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

21
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3. Movement of Minority Carriers from the Surface Layer

* Kawagoe's graded concentration is only concerned with electrons.

* But the Petition says nothing about Payne’s effect on “minority carriers” (i.e., holes).

|

e sTaTRs |

BEFORE THE PA

C.  Kawagoe

Kawagoe discloses a CMOS device m which wells have graded dopant
concentrations that decrease with depth. as illustrated below right. EX1007, 14:46-
53, 15:26-40, 15:62-16:40 (“p-well 6p and n-well 6n have their impurity

concentrations gradually lowered in the depthwise direction ...7).%

veTImION
UNDER L

}u

FOWE
;zu[mJ

MPLRITY CONCENTRATION [atamesom?)

17

t sptén)

bt
»DEPHT

Id.. FIGS. 17. 23. The graded dopant concentrations reduce soft errors by sweeping

unwanted earriers into the substrate body. Jd. 16:2-11 noduced by the

w-ray are attracted to the substrate body 25 by that concentration gradient .. so that

the soft errors can be reduced ...”): EX1003. 968,

-00266: PO Sur-Reply [45] at 15

DEMONSTRATIVE EXHIBIT -~ NOT EVIDENCE Srennead

-00266: Petition [1] at 12

0 of 135 60
nthread

Semicon
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Slide New argument / Copy of slide
# objection
3. Movement of Minority Carriers from the Surface Layer
* Petitioner relies on Payne’s PMOS transistor in an N-well whose “minority carrier” is an electron.
* But the Petition says nothing about Payne’s effect on “minority carriers” (i.e., holes).
N e Storsge Capasit

= . "":’1"“ Active Region 3

g R N i@ ERAN

g ) ! IEER

=1 ‘Well Region :

B Surface Layer o£PTH :
: L:;Sr:-::l i P substrate
SRR PO RIAL -00266: Petition [1]at 25 -00266: Ex. 1001 (195 pat.) at Fig. 5B
-00266: PO Sur-Reply [45] at 15 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
90-97 | Untimely argument See, e.g., Slide 96.

regarding movement of
“minority carrier” from
the “surface layer” that
was not properly raised
in the Patent Owner’s
Response

23
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6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

* Petitioner identified two electric fields that will not move electrons from the surface layer.

Pt i e P R

...........

Payne’sFigure 11 is further dbelow to show the v first static

unidirectional electric drift field (“E1”) present in a decp portion of the SDL
(discussed in §TX A 1 f). and a different, exemplary second static unidirectional
electric dnft field ("E27) present in the well region disposed in the SDL. EX1003,

M118-122: see also fn. 5.

US PATENTN. 8431155

Cons I 0

PETITION PO INTER PARTES REVIEW
UNDER 3 LA (313 AND 3T CER $2104

-00266: PO Sur-Reply [4

CONCENTRATION

FIG. 11

2X10"¥

b prrenresansrrrarriaragas

oepTH 8 i

5]at 12-14 DEMONSTRATIVE EXHIBIT —NOT EVIDENCE

-00266: Petition [1] at 40

24
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New argument /
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-00266: PO Resp. [32] at 3 DEMONSTRATIVE EXHIBIT —NOT EVIDENCE

Copy of slide

6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

* Because Payne does not expressly teach moving carriers from the “surface layer,”
Petitioners had the burden to identify an electric field in the “surface layer.”

e Im the absence of any teaching of the claim linutation in the prior art.
wmmert Patitioners have two options: 1) they can read “aid the movement of minority carrers
from said surface™ (or active region) out of the claim or 2) they can argue that any

- “gaded dopant cencentration™ i the active region will “aid the movement of

minerity carriers ™ Both options fail.

-00266: PO Response [32] at 3

25




Slide
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New argument /
objection

* Petitioner identifies the “active region” in the “surface layer”

6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

Copy of slide

Do i e i v of 1.5 Pl 8420108

O Surface Layer
2 o Active Region

N- l N ,}-n O Drift Layer

G ‘2"'“

PeTmmIoN res
UNDERISU S, §313 ANDE G 34210

-00266: PO Sur-Reply [45] at 12-13

-00266: Petition [1] at 23

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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New argument /
objection

6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

* Petitioner admits the graded dopant concentration “starts at the bottom of the surface layer”

Pt i e Paries B of 15 Pt o, 8421195

TINITFD KT ATR PATRNT AT TRADRMATK GFFCE

"HERORE THE PATENT TRIAL A¥D APPEAL BOARD

SEODOIDDCTOR COMPONENTS BIUSTIIES, LLC.
P
GREENTHREAD, LLG
Fotei Oreics
U5 PATENT NG Bazt1se

Came IR 0

PETTITON FOR INTER FiRTES REVIEW
USDER 3 USC 8312 AND I CER $52104

eply [45] at 12-13

Copy of slide

Craded dopant concentration - The “195 Patent adnuts that graded-dopant
concentrations wese known, EX1001, 2:13-15, FIG, 1 ("Prior Art”), and that 1t was
known to grade the dopant concenfration in CMOS devices to affect the movement
of munonty carniers, Jd . 1:34-2:3, FIGS. 3(a)-3(d) (all Prior an™). Payne’s SDL
has a graded-dopant concentration exteading berweea the surface layer and the
substrate. EX1003 T190-04. Payne explains that the “impurity profile in both tubs
[15717) thereby has the general shape illustiated in FIG. 11" which exhibits “{tjhe
major advantage” of a “ligh-low implant profile.” EX1005, 2:38-41, 5:14-17, 5:36-
57 Payne's Figure 11 (below right) illustrates the dopant concentration measured
along the red dored line in Figure 10 (below left). which stars at the bottom of the

surface layes (blue) and exiends fo the substrate (grey). As below, Payne discloses

2 downw: ping g P in the SDL (tan) associated With

Payne’s PMOS transistor (left)*

-00266: Petition [1] at 23-24
IVE EXHIBIT — NOT EVIDENCE

Greanthread
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6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

* Payne’s added annotations to FIG. 11 does not disclose a graded concentration that
would actually aid carrier movement where it is required—from the “surface layer.”

Dr. Blalock has annotated Figure 11 to reflect exemplary

) dopant conc ions at various depths disclosed in Payne: (1) 5X10%

Putiion o i P B of U Pt B 8421095 ions/cm’ at the surface of the shallow wells (depth Opm), (2) 10" ions/ cm’ ata depth

of ~2jm (boundary of deep and shallow wells), and (3) 2X10* ions/cm’ at a depth

P — of -y (boundary of substrate and deep wells). EX1003. 990-94
TR PTTTLo
FIG. 11
g Ve sX10¢
IX10'¢

US. PATENT SO 82115

[om——

PETTITON FURINTER PURTES REVIEW
UNDER % LSC. 8312 ANDST €FR H2I CONCENTRATION

-00266: Petition [1] at 25

-00266: PO Sur-Reply [45] at 12-13 DEMONSTRATIVE EXHIBIT —NOT EVIDENCE
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6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

* Payne discloses only a single impurity concentration for the “surface regions.”
* Payne’s FIG. 11 does not disclose a sloped concentration through the “surface regions.”

The surface impurity concentration of the surface re-
gions is typically 0.5-5X 1010 jons/cm? and that of the
tub regions is typically 10!5-10!6 jons/ecm3, with the

former concentration being at least twice as much as the
latter over these ranges.

o

-00266: Ex. 1005 (Payne) at 5:51-55

o g 1, et

-00266: PO Sur-Reply [45] at 12-13

Dr. Blalock has annotated Figure 11 to reflect exemplary

( ) dopant ions at various depths disclosed in Payne: (1) SX101¢

ions/cm?® at the surface of the shallow wells (depth Opm). (2) 10* ions/em® at a depth
of ~2um (boundary of deep and shallow wells). and (3) 2X10™ jons/cm’ at a depth

of ~8um (boundary of substrate and deep wells). EX1003, 1790-04.

FIG. 11

sx101¢
-

1X10'¢

CONCENTRATION

0 2 DEPTH 8 wm

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

-00266: Petition [1] at 25

& 94 of 135 94

Greenthread E:
Semicand
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6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

* Petitioner identifies an electric field that does not start in the surface layer.

Thus. according to Jastrzebski, Kamins. Applicant. and PO, Payne’s profile

generates a (first) “built-in™ static unidirectional electrie drift field (illustrated by the
Peion i e P B 1.5 oo, 14205

vellow arrow labelled “E1" below left) that aids the movement of minority carriers

from the surface layer to the substrate.” EX1003. 7795-104.

NITFTSTATES PATNT AN TRASAARE EFFCE

S ——————
e ——— B
== £l
2=
AR L =8
CONCENTRATION = E
e IATENT RO
——
serrrcn rom oz xRV
oty prv— [g—
Ex.1005, FIG. 11 Ex.1010,FIG. 1b

-00266: Petition [1] at 31-32

PO Sur-Reply [45] at 12-14 DEMONSTRATIVE EXHIBIT —~ NOT EVIDENCE Greenthread Ex AC TS 95

Semiconduclor v. Greenthread
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6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

* Petitioner later identifies two electric fields that do not start in the surface layer.

Payne’s Figure 11 1s further annotated below to show the exemplary first static

unidirectional clectric drift ficld ("E17) present in a decp portion of the SDL
P

(discussed in §TX A 1 f). and a different. exemplary second static umdirectional

electric drift field ("E2") present in the well region disposed in the SDL. EX1003. 5X1 01 6

9118-122: see also fn 3.

BEFORE THE:

SEMCORDUCTON COMPINENTS MIUSTRIE, LLE

CONCENTRATION

U8 PATENTAO. 431,54

Cons TR <O2E

weTTTTON
UNBER S USE SIZAND I CFR B2

FIG. 11

Y TEETTEIPRre

(T Hm

-00266: PO Sur-Reply [45] at 12-14 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

-00266: Petition [1] at 40

31




Slide

13+

New argument /
objection

Copy of slide

6. Payne Does Not Move “Minority Carriers” from the “Surface Layer”

* Petitioner identified two electric fields that will not move electrons from the surface layer.

Payne’sFigure 11 is further annotated below to show the exemplary first static

unidirectional clectric drift field (“E1”) present in a decp portion of the SDL

Pt i e P R

(discussed in §TX A 1 f). and a different, exemplary second static unidirectional

electric dnift field ("E27) present in the well region disposed in the SDL. EX1003, 5X1 ﬂ]ﬁ
wraen AT
M118-122: see also fn. 5.
SEMOCODICTOR CONTENTITS RUSTITS L
anpm CONCENTRATION

US PATENTN. 8431155

Cons A conn

PETITION PO INTER PARTES REVIEW
UNDER 3 LA (313 AND 3T CER $2104

FIG. 11

2Xx101

oepTH 8 i

-00266: PO Sur-Reply [45] at 12-14 DEMONSTRATIVE EXHIBIT —NOT EVIDENCE

-00266: Petition [1] at 40
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58

Untimely argument that
was not properly raised
in the Patent Owner’s
Response (“Movement
of Minority Carriers
from the Surface Layer”)
and relies on
impermissible hearsay
from an unrelated third-
party’s expert (Campbell
Deposition Transcript,
EX2085) under F.R.E.
801-803.

3. Movement of Minority Carriers from the Surface Layer

* Monolithic’s expert agrees that the downward-facing electric field can only move holes.

,,,,,,,,

Q. What did you mean by
"properly constructed"?

A. You would have to construct an
electric field that moves the carriers away, and
that means the electric field has te be, the

direction has to be correct.

-00266: PO Resp. [32] at 15

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

If you've moving poles, then you
have to have the eleetric field thart pointa
downward.

1f you're moving electrons, the
electric field has toc be pointing upward and you
have to hawe a sufficient electric field
imtensity to prevent most of the carriers from

being collected by the drain.

-00266: Ex. 2085 (Campbell Dep. Tr)) at 34:1-14
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Dated: May 05, 2025

Respectfully submitted,

/Roger Fulghum/

Roger Fulghum

Reg. No. 39,678
Attorney for Petitioner
BAKER BOTTS L.L.P.
One Shell Plaza

910 Louisiana Street
Houston, TX 77002

T: (713) 229-1234

F: (713) 229-1522
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CERTIFICATE OF SERVICE

In accordance with 37 C.F.R. § 42.6(¢e), the undersigned certifies that on the
5% day of May, 2025, a complete and entire copy of this PETITIONER’S
OBJECTIONS TO PATENT OWNER’S DEMONSTRATIVES were served on

Patent Owner electronically via email to counsel for the Patent Owner:

Greenthread-OnSemi-MS@mckoolsmith.com
awhitehurst@mckoolsmith.com
ajairam@mckoolsmith.com
nozarkar@mckoolsmith.com

shejny@mckoolsmith.com

Dated: May 05, 2025 Respectfully submitted,

/Roger Fulghum/
Roger Fulghum
Reg. No. 39,678
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