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Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”
Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”
Petitioner has the burden to identify electric fields that would “aid carrier movement.”

Petitioner’s expert confirmed that carriers in the “surface layer” are affected by numerous other fields
and forces.

Petitioner’s expert confirmed “movement of carriers” depends on the sum of all fields in the “surface
layer.”

Petitioner’s expert did not analyze any of the fields or force magnitudes in the “surface layer.”
. Petitioner's prosecution-related arguments are incorrect.

. Greenthread’s licensing agreements provide substantial evidence of objective indicia of non-
obviousness.

Greenthread Ex. 2088, p. 2 of 149
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Overview of Issues

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

Greenthread Ex. 2088, p. 3 of 149
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1. The Petitions Are Time-Barred

 Petitioner knew of its burden under Worlds (and some of the evidence against it) since
February 2024.
Feb. 3, 2024

Counsel, IPR2024-{00468,
00469, 00470}
Petitions

Petitioner in the above-captioned matters has the burden of identifying all real parties in interest
(RPIs) in the petitions and demonstrating that the petitions are not time barred. Samsung
Electronics Co. Ltd. v. Netlist Inc., IPR2022-00615, Paper 40 (Director Vidal Feb. 3, 2023) (quoting
Worlds Inc. v. Bungie, Inc., 903 F.3d 1237, 1242 Fed. Cir. 2018); 35 U.S.C. § 322(a). The petitions
should be withdrawn because they do not to meet these requirements.

Accordingly, petitioner is in privity with at least one of Intel,-(orthey are Mar. 18. 2024
. ’

RPIs) and the petitions are time barred.
IPR2024-{00550,

00551, 00552,
00553} Petitions

Greenthread Ex. 2088, p. 4 of 149
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1. The Petitions Are Time-Barred

 Petitioner always bears the burden of proving its Petitions are not time-barred.

[1,2] We largely concur with the bur-
den framework used in Atlanta Gas Light.
As explained below, we agree that the IPR
petitioner bears the burden of persuasion
to demonstrate that its petitions are not
time-barred under § 315(b) based on a
complaint served on a real party in inter-
est more than a year earlier. We also
agree that an IPR petitioner’s initial iden-
tification of the real parties in interest

should be accepted unless and until disput-
ed by a patent owner. And although we
disagree with treating this initial accep-
tance as a “rebuttable presumption” that
formally shifts a burden of production to
the patent owner, we agree that a patent
owner must produce some evidence to sup-
port its argument that a particular third
party should be named a real party in
interest.

Worlds Inc. v. Bungie, Inc., 903 F.3d 1237, 1242 (Fed. Cir. 2018)

Greenthread Ex. 2088, p. 5 of 149
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1. The Petitions Are Time-Barred

* Worlds makes clear that it is a low bar to dispute privity.

[7] The next question then becomes:
what must a patent owner do to sufficient-
ly raise the issue? In Atlanta Gas Light,
the Board viewed the “presumption” creat-
ed by the IPR petitioner’s initial identifica-
tion of the real parties in interest as shift-
ing the burden of production to the patent
owner. From this, the Board explained
that, where “a patent owner provides suffi-
cient rebuttal evidence that reasonably
brings into question the accuracy of a
petitioner’s identification of the real par-
ties in interest, the burden remains with
the netitioner to establish that it has com-

plied with the statutory requirement to
identify all the real parties in interest.”
Atlanta Gas Light, Paper 88 at 8 (empha-
sis added). As explained above, we dis-
agree with the use of a presumption in this
context. We agree, however, that a patent
owner must produce evidence that

o show that a particular third party
should be named a real party in interest.®
A mere assertion that a third party is an
unnamed real party in interest, without
any support for that assertion, is insuffi-
cient to put the issue into dispute.

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

Greenthread Ex. 2088, p. 6 of 149
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1. The Petitions Are Time-Barred

* These Petitions were filed more than one year after the Intel - complaints.
I 0o et 120 Filed 01/23/23 Page 1 of 36

e e e ] x| GREENTHREAD, LLC
I oot 1 Filed 01/27/22 Page 1 of 42 Plaintif, T

"| GREENTHREAD, LLC

INTEL CORPORATIONI DELL INC., AND JURY TRIAL DEMANDED

Defendants.

VS,

Ex. 2001 (Intel Complaint) at 1 Defendants.

Teinls gsple g Buper N 3
STl
RITED §TATES BATERT AND TRADEMARE OFFICE

BFEFOIRE THRT-ATENT TUAT, AT ATFRAL BOART

Buler. Orvaer

The petition for inter paries review, filed in the above proceeding has
1 been accorded the filing date of March 18, 2024.

-00468: NOFDA [3] at 1 ' -00550: NOFDA [3] at 1
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1. The Petitions Are Time-Barred

Petitioner admits it supplies components to Intel and -

UNITELD STATLS H

BEFORE THE PA

MONOLITH

Ca

118

PETI
PATENT OWNTH

MPS is one of numerous component suppliers to companies like -and

Intel. which integrate those parts into complex electronic systems. PO sued -
-and Intel in 2022 for infringement of the challenged patent on allegations that
had nothing to do with MPS. Accordingly. MPS was never notified of those lawsuits
and had no opportunity to participate in—much less control—any prior district court
or IPR proceedings. MPS had no involvement in the resulting settlements and is not
a party to the patent licenses. And -and Intel have no role in the current
proceedings. As the Board has previously found under similar facts. these circum-
stances do not create privity under any theory.

MPS is a commodity component supplier. MPS sells small. inexpensive
components that other companies incorporate into larger integrated electronic sys-
tems. The products PO identifies as having been purchased by -:Lnd Intel are

low-cost, commodity power chips available for sale in the public marketplace.

MPS’s sales to -and Intel do not give rise to privity. The Federal Cir-
cuit and the Board have consistently found that the type of supplier-customer rela-
tionship here does not create the type of “substantive legal relationship™ that estab-
lishes privity. WesternGeco LLC v. ION Geophvsical Corp.. 839 F.3d 1308, 1321
22 (Fed. Cir. 2018); see Wi-Fi One, LLC v. Broadcom Corp., 887 F.3d 1329, 1340—
41 (Fed. Cir. 2018): Samsung Elecs. Co. v. Netlist. Inc., IPR2022-00615, Paper 62

at 14—15 (PTAB June 30. 2023). MPS sells commodity chips to ..le Intel. This

is nothing like PO’s cited supplier-customer cases, POPR at 26-27, which involved
indemnification relationships. exclusive supply arrangements. and the petitioners’

prior assertions of RPI status in other proceedings.

-00550: PO Resp. [32] at 47, 53; PO Sur-Reply [45] at 4-5, 8-9

PUBLIC VERSION

-00550: Pet. Prelim. Reply [17] at 5-7
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1. The Petitions Are Time-Barred

* PO has “presented more than enough evidence to sufficiently put this issue into dispute.”

Ready for the 48V Power Architecture for Data Centers MPS’ Quantum State Modulation QS Mod

Fully Integrated Power Device

: nt
; Digital B | 1- e i ized OV
43-60V igita 4.3-6V Multi-Mega - o Reservoir: quantze

MEMNEGN Controlled  QUNENENGY | o o Small Capacitor Maééé @99

Resonant
(DCX) | Phase VR

|
Voltage Level n
2-Stage Structure Voitage Lovel 18 ‘."‘}
* Simplicity — well-understood architecture N
* Scalability — can address different power levels
* Transient performance — independent second-stage offers superior performance

* Interchangeability — each stage can be upgraded independently
+ Efficiency. Size. Cost — Optimized.

Ex. 2017 at 18

Ex. 2017 at 9

* MPS First Server Core Power Solution Successfully
b Powereddntel Grantley Platforim>in June 2014.

Ex. 2017 (MPS Presentation) at 5

Greenthread Ex. 2088, p. 9 of 149
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1. The Petitions Are Time-Barred

* PO has “presented more than enough evidence to sufficiently put this issue into dispute.”

Bernie Blegen:

And then as far as server, we've been fairly consistent in articulating our strategy as far as being able to
grow our market position with each succeeding next generation, particularly Intel and AMD products.
Not limited to that though, but also in 48 volts and with GPUs. So it really expresses the point that we're
ratcheting up in share gains within the Intel family, but also branching out into these other

opportunities.

ompea)

oo Ex. 2018 (MPS Q2 2021 Earnings Call) at 5

re=m 2o 2o 2o o
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* PO has “presented more than enough evidence to sufficiently put this issue into dispute.”

1. The Petitions Are Time-Barred

The Future of Analog IC Teck

DESCRIPTION
The MP2953E is  digital

DESCRIPTION

The MP2953B is a digital multi-phase controller
that provides power for the core of the INTEL
VR12.5 platform. It works with MPS’ Intelli-

FEATURES

e 6-Phase Digital PWM Controller
e |Intel's VR12.5 Compliant I

o PMBus Compliant

WMPZ29538
Digital Multi-Phase Controller
with PMBus Interface for VR12.5

=1 OPERATION

:| The MP2953B is a digital multi-phase VR12.5
| compliant controller for Intel microprocessors. It
.| operates in 1-, 2-, 3-, 4-, 5-, or 6-phase. |t
:{ contains blocks of precision DAC and ADC,

differential remote voltage sense amplifier, fast
comparators, current sense amplifiers, internal
loop compensation, load-line setting,
VR_Ready monitor, temperature monitor,

PMBus interface, SVID interface, and EEPROM
for custom configuration.

Fault protection features include under-voltage
lockout (Vin-UVLO), over-current protection
(OCP), over-voltage protection (OVP), under-
voltage protection (UVP), over-temperature
protection (OTP), and reverse-voltage
protection (RVP).

-00550: POPR [11] at 24; PO Resp. [32] at 38, 43; PO Sur-Reply [45] at 5

PUBLIC VERSION

Ex. 2019 (MPS Controller Data Sheet) at 1, 14

Greenthread Ex. 2088, p. 11 of 149

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

11



1. The Petitions Are Time-Barred

* PO has “presented more than enough evidence to sufficiently put this issue into dispute.”

Monolithic Power|
MBS 359 followers
1yr « Edited « @

= teardown video
You'll find ou

video,
https://Inkd.in/emJkdfnj
#powerelectronics #power

Monolithic Power Systems, Inc.

1yr » Edited « ®

Watch this teardown video by ChargerLab to see the power supply for the
You'll find our MPS MP6924A Synchronous Rectifier at 3:45 of the

+ Follow

video.
https://Inkd.in/femJkdfnij
#powerelectronics #powerelectronics

-00550: POPR [11] at 24; PO Resp. [32] at 38, 43; PO Sur-Reply [45] at 5

Ex. 2020 (MPS LinkedIn Post)

2524, 250 FM

Missed the Virtual Summit? Get spec

topped Wall Street's Q1 expectations after the close Monday and issued current-
quarter sales guidance that beat the consensus at the midpoint.

chip supplier Monolithic Power Systems (MPWR)

By
TRADING SUMMIT

INVESTOR

TECHNOLOGY

Monolithic Power stock has an IBD Composite Rating of 97, out of a best-possible 99,
trailing Nvidia (NVDA), Silicon Motion Tech (SIMO) and Maxlinear (MXL). Its chips

areusedin
players.

icrosoft (MSFT) Xbox One and Blu-ray/DVD

{: TheMedem{Canvas/stock.adobe.com]

000 =

ALLISON GATLIN | 04:41PM FT 05072014

Ex. 2021 (2015 Article)

PUBLIC VERSION
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1. The Petitions Are Time-Barred

* PO has “presented more than enough evidence to sufficiently put this issue into dispute.”

Customers, Sales and Marketing

... We have sales offices in China. India. Japan. Singapore. South Korea. Taiwan. the United States and throughout Europe. Our products typically require a highly
technical sales and applications engineering effort where we assist our customers in the design and use of our products in their application. We maintain a staff of
applications engineers who work directly with our customers” engineers in the development of their systems’ electronics containing our products.

ANNUALREPORI PLRSUANT 10 SECION 1301 156 OF THE SECURILLES EXCHAVGE ACT OF 1934

p—— Ex. 2022 (MPS 2023 SEC 10-K) at 6

TRASSTUION WEPOIET PLUSL AR 1T SECLIGN 13 D1 15k

Our products typically require a highly technical sales and
applications engineering effort where we assist our customers in
| the design and use of our products in their applications. We
| maintain a staff of applications engineers who work directly with
= customers’ engineers in the development of their systems’
electronics containing our products.

Greenthread Ex. 2088, p. 13 of 149
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1. The Petitions Are Time-Barred

* Petitioner was licensed to make components for Intel’s and - products.

(C) The sublicense (and release) granted in accordance with Section 1.2(a) and Section

4.3 to any Entity under the Patent License shall be deemed to be a further sublicense (and release)
to that Entity’s Affihates ("RPX Licensee Affiliates”), and such RPX Licensees’ and RPX
| Licensee Affiliates” direct and indirect customers, have-made vendors, developers, distributors,
oo of dealers, suppliers, manufacturers_ original equipment manufacturers (OEMSs), original design
=eml manufacturers (ODMs), system integrators, other contractors, licensees, and users (including end

s ... users) solely to the extent such third parties make, have made, use, purchase, provide, host, sell.
w lease, distribute, supply, export, import, offer for sale, or otherwise exploit or dispose of any
ij Licensed Product and Service and/or Combined Licensed Product and Service (each, a “Covered
s i Third Party™). Each RPX Licensee shall have the right, consistent with this Section 1.2(c), to grant
T e specific non-sublicensable, non-assignable sublicenses to its Covered Third Parties with respect to

agree as follows:
As used herein, the following terms shall have

el such RPX Licensee’s or its Affiliates” Licensed Products and Services and/or Combined Licensed

Jong a3 the Caniral exists, that are Conrolled, directls

e smenemenm ] PTOAUCT @nd Service

“Banknuprey Code™ shall have the m

EXECUTION COPY

RPX ai

Ex. 2011 (Confidential Agreement) at 5, 16
INITIAL LICENSEES

icensed Product and
. whether by an RPX Lic

Intel Corporation

Cm— _
Greenthread Ex. 2088, p. 14 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers confirmed that Petitioner’s sales contracts sometimes include
indemnification clauses.

Q. Are there some 1nstances 1n which MPS

sells product to a direct purchaser in which the
contract i1ncludes an indemnity clause agalnst patent

infringement?

Ex. 2087 (Summers Dep. Tr.) at 31:11-15

Greenthread Ex. 2088, p. 15 of 149
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1. The Petitions Are Time-Barred

* Since PO produced “some evidence” to put the RPIl issue “into dispute,” the Board can “no
longer merely rely upon” Petitioner’s RPI assertions.

[10] Under the framework we have
outlined above, the Board was entitled to
rely, at least initially, on Bungie’s list of all
real parties in interest, which raised no
time-bar issues under the facts presented.
Here, however, Worlds presented evidence
sufficient to put Bungie’s identification of
itself as the sole real party in interest into
dispute. Thus, in this circumstance, the

Board could no longer merely rely upon
Bungie’s initial identification of the real
parties in interest. Instead, the Board was
required to make any factual determina-
tions necessary to evaluate whether Bun-
gie had satisfied its burden to demonstrate
that its petition was not time-barred based
on the complaints served upon Activision,
the alleged real party in interest.

-00550: POPR [11] at 28; PO Resp. [32] at 42; PO Sur-Reply [45] at 3, 10

Worlds Inc. v. Bungie, Inc., 903 F.3d 1237, 1245-46 (Fed. Cir. 2018)

PUBLIC VERSION

Greenthread Ex. 2088, p. 16 of 149
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1. The Petitions Are Time-Barred

* Director Stewart ordered discovery that would “yield useful information on the privity issue.”

I agree with Patent Owner that the Board abused its discretion in denying the

discovery motions. In the motions, Patent Owner raised more than a mere

Direclor_TTABDeeision_Review@usplo oy

' possibility that discovery would yiel formation on the privityissue given

UNITED STATES PATENT AND TRADEMA]

oo LNAL Petitioner was a supplier ofa time-barred party, Intel. Garmin Int’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, 1t was not

SEMICONDUCTOR COMPONENTS INDUSTRIES 1.1
TEXASINSTRUMENT S INCORPORAT
Peritioner,

GREENTHREAILLLC,
Palenl Cramer

harassing or abusive. Under these circumstances, the Board either should have

TPR2023-01242 (Patent 11,121,222
1PR2023-01243 (Patent 10,510,842 B,

remazacenn iz gllowed whatever narrower discovery was appropriate or made it clear that Patent

Before CORT MORGAN STEWART. Acting Under Secre

skt cineovsceroie el Qwner could amend or resubmit its discovery motions. Instead, the Board denied

Trademark Office.

Patent Owner’smotions and then cited the absence of evidence as a basis not to

Grranting Director Review, Vacaling theTina
Deeision, and Remanding to the Board for Iurthe

" Texas Instruments Ineorporated, which filed a potition in p y p'
been joinedasa petitioner in thisproceeding. Paper69.
* This order applies to coch of the above-listed ¢ ding;

IPR2023-01242, 43, 44: Director Review Decision [94] at 3

Greenthread Ex. 2088, p. 17 of 149
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1. The Petitions Are Time-Barred

* The Board ordered Petitioner produce documents “sufficient” to disprove Intel’s RPI status.

1. Scope and Timing of Supplemental Discovery
Petitioner 1s instructed to provide the following discovery to Patent

Owmer by July 11, 2023:
(b) Documents sufficient to show the asserted privity relationship

UNITED STATES PATENT AND TRADEMAJ
BLFORL TIE PATENT TRIAL AND APPL,

MONOLITIIC POWLR SYSTIMS, IN
Petilioner,

v,
GREENTHREAD, T1.C,
Patent Owner,

1PR2024-00468 ¢ Patent 8,421,195 132
TPR2024-00469 (Patent 9,190,502 B2}
TPR2024-00470 {Patent 11,121 222 B
TPR 2024-00550 {Patent 10,510 842 F
1PR2024-00551 {Patent 10,734 481 L
1PR2024-060552 {Patent 11,121,222 B
TPR2024-00553 (Patent 11,316,014 BY

Belove KRISTEN 1. DROESCH, GRACE KARAFFA ¢
DONNA M. PRAISS, MONICA 8. ULLAGADDI, and
Administrative Patent Judges.
OBERMANN, Administrarive Petent Judge.
ORDLR
Conduet of the Proceeding

Ordering Supplemental Discevery and B
S7TCFR §42.5

-00468: Disc. Order [69] at 6-7

heading includes a [oalnole atlesting “the word-for:
filed in each proceedmg identified in the heading.™
Greenthread Ex. 2088, p. 18 of 149
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1. The Petitions Are Time-Barred

* The Board ordered Petitioner to investigate whether it was a supplier of any
component of an IAP.

(b) Documents sufficient to show the asserted privity relationship
N e e between Petitioner and Intel, including any new declaration(s) that
S R establish that no documents responsive to Subsection (a) above
RL%WW exist, as well as any documents and new declaration(s) that

Petilioner,

e i establish (1) the time by which Petitioner became aware of the
S Intel litigation refergnced in the Director’s Decision (2) whether

TPR2024-0046Y {Palent 9,190,502 B2}
IPR2024-00470 (Patent 11.121.222 B2)

TPR 202400550 (Patent 10,510 842 B2) P t 'l- - th
IPR2024-00551 (Patent 10,734,481 132) ClI1011CT Was
1PR2024-00552 {Patent 11,121,222 R2)

IPR2024-00553 (Patent 11,316,014 B2)' =
Belore KRISTEN 1. DROESCH, GRACE KARAFFA OBERMANN,

product, accused of miringement 1 the Intel itigation;
Do (3) whether Petitioner was in a position to control, or actually

OBERMANN, Administrarive Petent Judge.

o controlled, Intel’s defense of that litigation.

Ordering Supplemental Discovery aned Briefs
S7TCFR §42.5

-00468: Disc. Order [69] at 7

apet tiled pursuant to this O
i 5 sinole atlesting “the word-fon
in each proceedimg identified in the heading.™

Greenthread Ex. 2088, p. 19 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

Q. And as part of preparing this Q. And what did you do as part of that
declaration, did you conduct an investigation so investigation?

that you could provide responses in this : . So as part of that investigation,

declaration? there were two areas of inquiry that the PTAB

regquested. One was to search for certain types of

agreements. The other was to confirm when we had
knowledge —— both me as well as the company had
knowledge of the under- -- prior Intel lawsuit. So

I undertook those —-- those two investigations.

-00468: Ex. 2087 (Summers Dep. Tr.) at 12:4-17

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646

Greenthread Ex. 2088, p. 20 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

Q- About how long did you spend searching Q. And did you spend time reviewing the

for agreements between Monolithic Power Systems and products listed in Exhibit 2005 as part of your

Intel? . . .
investigation?

L. Maybe —-- probably, I would say, about
L. Yes.

an hour and a half. ,
. About how long did you spend

Q. How long did you spend investigating , . . . : .
investigating the products listed 1n Exhibit Z0057

Monolithic Power Systems' knowledge of the Intel . .
A. I reviewed the list, as redquested by

litigation?
the FTAE.

. BErcundrthersamesy So I spent about . .
0. And how long did you spend in that

half of a day total.

process?

ZIGITA. EVILDZKNCE 3=R0IP

R - A. Maybe 20 minutes, 20 minutes.

DA eresp o Dl e G O 2025 - -00468: Ex. 2087 (Summers Dep. Tr.) at 12:18-13:16

Greenthread Ex. 2088, p. 21 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers only investigated direct sales of the I1APs to Intel.

Q. What did you do to confirm your
statement that petitioner did not sell to Intel or

supply Intel with any of the Intel accused products?

A. I guess the main confirmation of that
statement was to confirm that I did not have Fecord

of any sales agreements with Intel for those

Q. And what did you do to confirm that
there were no direct sales between MPS and Intel?

A. Again, I checked our records to
confirm whether I had sales agreements in place with
Intel, to confirm whether they were a direct

customer, and found none.

products.

-00468: Ex. 2087 at 16:15-20

B S -00468: Ex. 2087 (Summers
TRTOETTTON OF NRRTY SINMERS Dep- Tr-) at 15:20-16:4

APPSR R LY
wly 79, P02R

ensz, I3R/RMR/IRERSRDRE

GITAL EVIDINCE SO
t, |

Q. Did you do any further investigation
beyond examining whether there were any sales
agreements between MPS and Intel?

A. No.

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646

-00550: PO Supp. Brief [63] at 5-7; PO Supp. Reply [67] at 7-8 PUBLIC VERSION

-00468: Ex. 2087 at 18:15-18
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate “indirect sales” to Intel.

Q. Does MPS sell products directly to

entities like Intel?

L., Entities like Intel. We do have some

Pel i)

CREENTHRERT

St direct sale relationships with customers; but for
the most part, no. That would ke the exception for
our business model. For the most part, we have

indirect sales model.

-00468: Ex. 2087 (Summers Dep. Tr.) at 16:5-11

Greenthread Ex. 2088, p. 23 of 149
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1. The Petitions Are Time-Barred

* Petitioner admits it supplies chips and other components to Intel.

UNITELD STATLS H

BEFORE THE PA

MONOLITH

Ca

118

PETI
PATENT OWNTH

MPS is one of numerous component suppliers to companies like and

-'hich integrate those parts into complex electronic systems. PO sued

and Intel in 2022 for infringement of the challenged patent on allegations that
had nothing to do with MPS. Accordingly. MPS was never notified of those lawsuits
and had no opportunity to participate in—much less control—any prior district court
or IPR proceedings. MPS had no involvement in the resulting settlements and is not
a party to the patent licenses. And and Intel have no role in the current
proceedings. As the Board has previously found under similar facts. these circum-
stances do not create privity under any theory.

MPS is a commodity component supplier. MPS sells small. inexpensive
components that other companies incorporate into larger integrated electronic sys-

amn @ arc

low-cost, commodity power chips available for sale in the public marketplace.

tems. The products PO identifies as having been purchased by

MPS’s sales to and Intel do not give rise to privity. The Federal Cir-
cuit and the Board have consistently found that the type of supplier-customer rela-
tionship here does not create the type of “substantive legal relationship™ that estab-
lishes privity. WesternGeco LLC v. ION Geophvsical Corp.. 839 F.3d 1308, 1321
22 (Fed. Cir. 2018); see Wi-Fi One, LLC v. Broadcom Corp., 887 F.3d 1329, 1340—
41 (Fed. Cir. 2018): Samsung Elecs. Co. v. Netlist. Inc., IPR2022-00615, Paper 62
at 14—15 (PTAB June 30. 2023). MPS sells commodity chips to anThis

is nothing like PO’s cited supplier-customer cases, POPR at 26-27, which involved

indemnification relationships. exclusive supply arrangements. and the petitioners’

prior assertions of RPI status in other proceedings. See Ventex Co., Ltd. v. Columbia

PO Resp. [32] at 47, 53; PO Sur-Reply [45] at 4-5, 8-9

PUBLIC VERSION

-00550: Pet. Prelim. Reply [17] at 5-7
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1. The Petitions Are Time-Barred

* Petitioner does not deny that it indirectly supplies components of the IAPs.

8. Petitioner did not sell to Intel, or supply Intel with, any of the Intel

Accused Products. Consequently, Petitioner was not the su-pplierof any

wou el product, or component of a product, accused of infringement in the Intel litigation.

MONOTITHIC POWEL
Petitio

UNITED STATES PATENT A

(By way of background, Petitioner’s principal customers are contract manufacturers

GREENTHRE|

Patent O

moawed lOCAtEd in Asia, rather than downstream branded companies such as Intel.)

1PR2024-00469 (Pate}
IPR2024-00470 (Pater]
TPR2024-00550 (Patent o T
1PR2024~0055 (Patent 10,734,481 B2) ‘

IPRIER (55 131001 2 | -00468: Ex. 2086 (Summers Decl.) at 18

DECLARATION OF CARLY SUMMERS

! The word-for-word identical paper is being scrved in cach proceeding identified
in the heading.

Greenthread Ex 2085 p. 1 of 5
WPS v. Greenthread

Greenthread Ex. 2088, p. 25 of 149

PUBLIC VERSION DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 25
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

Does MPS sell products indirectly to

THE WITNESS: I don't know.

CREENTHRERD, LLC,

Paten: Jwner

Q. Does Intel use MPS or MPS products in

its systems?

THE WITNESS: Maybe.

-00468: Ex. 2087 (Summers Dep. Tr.) at 16:21-17:7

Greenthread Ex. 2088, p. 26 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

Q. Did you do any investigation to

determine which MPS products are used in Intel

systems?

Pel i)

i I e A. The premise assumes they do. I don't

have knowledge of that. ©So no, I did not.

-00468: Ex. 2087 (Summers Dep. Tr.) at 17:9-13

Greenthread Ex. 2088, p. 27 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

What did you do to determine that no C Q. Did you do any investigation to
MPS product or MPS component is used in the Intel : determine whether any MPS products or components are
processors listed in Exhibit 20052 ' used in the Intel accused products?
A. The statement says petitioner was not 1z A. Yes. As I mentioned, Dpcontfirmedrthat
the supplier to Intel of any product. I wouldn't i there were no sales agreements between MPS and
have knowledge or the ability to confirm whether our i Intel. And there were none.
product was used, but we were not the supplier to . Q. Did you do any further investigation

Intel of any of the accused products, certainly. i beyond examining whether there were any sales

1wwmmgug . agreements between MPS and Intel?

wly 79, P02R

A, No.

ensz, I3R/RMR/IRERSRDRE

GITAD EVIDZNCE 3R0IP

-00468: Ex. 2087 (Summers Dep. Tr.) at 18:1-18

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

Q_ Do any MES Subsidiaries or afflliateﬁ . Q Do MPS subsidiaries or affiliates also

sell products indirectly to Intel? use contract manufacturers when manufacturing MPS

A. I don't know. parts?

SELORa LEE PALENDY URLA AND APPEA 30ARD .P'; - YES -
Q. Are those the same contract
manufacturers that we discussed before, or are they

different?

L. The same, to my knowledge.

OFPOSTTTIN OF

-00468: Ex. 2087 (Summers Dep. Tr.) at 29:8-18

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646

Greenthread Ex. 2088, p. 29 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

0. So the contract manufacturer would _ 0. Did you do anything to investigate

sell to downstream branded companles such as Intel? sales from any of those contract manufacturers to

A They might. other entities, including Intel?

0. Does MPS track sales from contract
A, No.

manufacturers to companies like Intel?
-00468: Ex. 2087 at 23:6-9
L. I don't know.

Q. Did you look into that as part of your

investigation?

A. No.

2L Viudvennie, CSR/RMR/RR/ADR -00468: Ex. 2087 (Summers Dep.
GITAD EVIDZNCE 3R0IP - Tr-) at 22:5-13

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646

Greenthread Ex. 2088, p. 30 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

Q. So outside of researching whether

there were sales agreements between MPS and Intel,

did you do any investigation at all as to how MPS

Pel i)

CREENTHRERT

Caten.

products are integrated with Intel processors?

A. No.

-00468: Ex. 2087 (Summers Dep. Tr.) at 23:21-24:3

Greenthread Ex. 2088, p. 31 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers did not investigate whether Petitioner was a supplier of any component of an IAP.

0. Do you know whether the Intel Core
i5-12400F processor includes any components designed

or manufactured by Monolithic Power Systems?

THE WITNESS: Nay ' Idon"t know.

0. And would your answer be the same for
the rest of the processors listed on pages 5 through

7 of Exhibit 20057

L.

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646

-00550: PO Supp. Brief [63] at 9, 12; PO Supp. Reply [67] at 8

Q. Did you contact Intel and ask them if
any of these processors listed in Exhibit 2005
include any components or elements designed or
manufactured by MPES?

A, No.

0. Have you ever seen a parts list for
any of these processors?

AL MNo.

Q. Do you know if anyone in-house at MPS
has a parts list for any of these processors?

L. I don't know.

PUBLIC VERSION

-00468: Ex. 2087 (Summers Dep. Tr.) at 25:15-26:13

Greenthread Ex. 2088, p. 32 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers never contacted Intel or MPS employees who communicate with Intel.

any of these processors listed in Exhibit 2005 there were any MPS parts in the products listed on
include any components or elements designed or : pages 5 through 7 of Exhibit 20052

manufactured by MPS? L. No.

Q. Did you, in your capacity as in-house

-00468: Ex. 2087 (Summers " counsel, communicate with Intel?
Dep. Tr.) at 26:3-7 n. I have not.

0. Are there engineers at MPS that

communicate with Intel?

THE WITHNESS: I don't know.

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646

-00468: Ex. 2087 at 18:19-19:8

Greenthread Ex. 2088, p. 33 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers never contacted Intel or MPS employees who communicate with Intel.

Q. Did you contact anyone in sales or

components that are used in certain Intel
processors, such as the ones listed on pages 5

through 7 of Exhibit 2005"?

you mean? I confirmed that MPS does not sell

products to Intel.

engineering at MPS and ask them, "Do we provide any

L. N&: By "provide," I guess, what do

0. Do you know whether or not MPS
components are included in Intel devices?

4. No.

Q. Did you reach out to anyone in sales
or engineering at MPS to find out whether or not MPS
components are included in Intel devices?

A. No.

APPEARLING REMT LY
wly 79, P02R
4:00 p.m.

CSR/RMR/CRRARDR

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646

-00550: PO Supp. Brief [63] at 9, 12; PO Supp. Reply [67] at 8

PUBLIC VERSION

-00468: Ex. 2087 (Summers Dep. Tr.) at 19:10-20:2
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1. The Petitions Are Time-Barred

* Ms. Summers never contacted Intel or MPS employees who communicate with Intel.

Q. Did you contact anyone at MPS in the

sales or engineering group 1in connection with your

investigation of the products listed on pages 5

Pel i)

CREENTHRERT

o through 7 of Exhibit 20057

A, No.

-00468: Ex. 2087 (Summers Dep. Tr.) at 36:4-8

Greenthread Ex. 2088, p. 35 of 149
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1. The Petitions Are Time-Barred

* Ms. Summers did not even know who at MPS to ask about its relationship with Intel.

commuinicate with Intel?

THE WITNESS:

Q. Are there engineers at MPS that

T don't know.

-00468: Ex. 2087 (Summers

Q. Have you ever seen a parts list for
any of these processors?

A. No.

Q. Do you know if anyone in-house at MPS
has a parts list for any of these processors?

. I don't know.

Dep. Tr.) at 19:4-8

-00550: PO Supp. Brief [63] at 9, 12; PO Supp. Reply [67] at 8 PUBLIC VERSION

-00468: Ex. 2087 (Summers Dep. Tr.) at 26:8-13
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1. The Petitions Are Time-Barred

* Ms. Summers did not even know who at MPS to ask about its relationship with Intel.

Q. Does MPS work with Intel to ensure . MPS manufactures parts to be used in
that its products are compatible with the Intel _ conjunction with Intel processors; right?
processors?

THE WITNESS: [T don't know.

THE WITNESS: Not that I know of.

Q. Did you ask that question of anyone at

0. Is there =someons at MPS that would MPS when you were preparing your declaration?

know the answer to that question? - A. No.

. Ipdentpknowy The question doesn't -00468: Ex. 2087 (Summers Dep Tr) at 27:2-22

clarify whether this relates to the accused parts or

any parts. So I'm not sure. [T don't know.

P76

wn. Dig itaICvidenceGroup.com Digital Cvidence Group C'nt 2025 202-232-0646

Greenthread Ex. 2088, p. 37 of 149
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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” or “active region.”

Greenthread Ex. 2088, p. 38 of 149
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2. Movement of Carriers from the Surface Layer

 All of the Challenged Claims require “movement of carriers” from the “active region” or

“surface layer.”

US 8,421,195

US 9,190,502

US 11,121,222

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 substrate, said drift
layer further having a first static unidirectional electric
drift field to aid the movement of minority carriers from
said surface layer to said substrate; and

at least one well region disposed in said single drift layer,
said well region having a graded concentration of
dopants and a second static unidirectional electric drift
field to aid the movement of minority carriers from 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 concentration of dopants generating a
first static unidirectional electric drift field to aid the
movement of minority carriers from said surface layer to
said substrate; and -

at least one well region disposed in said single drift layer,
said well region having a graded concentration of
dopants generating a second static unidirectional elec-
tric drift field to aid the movement of minority carriers
from said surface layer to said substrate.

-00468: Ex. 1001 ("195 pat.) at 4:13-29

-00469: Ex. 1001 ('502 pat.) at 4:52-67

PUBLIC VERSION

44. A CMOS Semiconductor device comprising:

a surface layer;

a substrate;

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

a single drift layer disposed between the other surface of
the surface layer and the substrate, the drift layer
having a graded concentration of dopants extending
between the surface layer and the substrate, the drift
layer further having a first static unidirectional electric
drift field to aid the movement of carriers from the
surface layer to an area of the substrate where there are
no active regions; and

at least one well region disposed in the single drift layer,
the well region having a graded concentration of dop-
ants and a second static unidirectional electric drift field
to aid the movement of carriers from the surface layer
1o the area of the substrate where there are no active
regions.

-00470: Ex. 1001 ('222 pat.) at 8:21-39

Greenthread Ex. 2088, p. 39 of 149
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2. Movement of Carriers from the Surface Layer

 All of the Challenged Claims require “movement of carriers” from the “active region” or

“surface layer.”

US 10,510,842

US 10,734,481

US 11,121,222

US 11,316,014

1. A semiconductor device, comprising:

a substrate of a first doping type at a first doping level
having first and second surfaces;

a first active region disposed adjacent the first surface of

e e e e
conductivity to the first doping type and within which
transistors can be formed;

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed;

transistors formed in at least one of the first active region
or second active region; and

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
centration to aid carrier movement from the first sur-
face to the second surface of the substrate.

-00550: Ex. 1001 ('842 pat.)
at 4:45-60

1. A semiconductor device, comprising:

a substrate of a first doping type at a first doping level
having first and second surfaces;

a first active region disposed adjacent the first surface of

g T 1 e e R
conductivity to the first doping type and within which
transistors can be formed;

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed:

transistors formed in at least one of the first active region
or second active region;

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
centration to aid carrier movement from the first sur-
face to the second surface of the suthte; and

at least one well region adjacent to the first or second
active region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
men! from the first surface Lo the second surface of the
substrate.

-00551: Ex. 1001 ('481 pat.)

1. A VLSI semiconducter device, comprising:

a substrate of a first doping type at a first doping level
having a surlace;

a first active region disposed adjacent the surface with a
second doping type opposite in conductivity to the first
doping type and within which transistors can be
formed:

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed;

transistors formed in at least one of the first active region
or second active region;

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
cenlration to aid carrier movement from the first and
second active regions towards an area of the substrate
where there are no aclive regions; and

at least one well region adjacent to the first or second
active region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
ment from the surface towards the area of the substrate
where there are no active regions, wherein at least some
of the transistors form digital logic of the VLSI semi-
conductor device.

1. An electronic system, the system comprising:
at least one semiconductor device, the at least one semi-
conductor device including;

a substrate of a first doping type at a first doping level
having a surface;

a first active region disposed adjacent the surface with

Yo R TS Ty e e
first doping type and within which transistors can be
formed;

a second active region separate from the first active
region disposed adjacent to the first active region and
within which transistors can be formed;

transistors formed in at least one of the first active
region or second active region;

at least a portion of at least one of the first and second
aclive regions having at least one graded dopant
concentration to aid carrier movement {rom the first
and second active regions towards an area of the
substrate where there are no active regions; and

at least one well region adjacent to the first or second
aclive region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
ment from the surface towards the area of the sub-
strate Where there are no active regions. wherein at

at 4:50-5:3

least some of the transistors form digital logic of the
semiconductor device.

-00553: Ex. 1001 ('014 pat.)
at 4:49-5:7

-00552: Ex. 1001 ('222 pat.)
at 4:38-62
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2. Movement of Carriers from the Surface Layer

* The “active region” is located in the “surface layer.”

EXEMPLARY CLAIMS 195:1 & 842:1

Case 8:22-cv-00105-ADA  Document 86 Filed 10/31/22 Page 1 of 4

TUNITED STATES DISTRICT COURT
WESTERN DISTRICT OF TEXAS
WACO DIVISTON

Greenthread. LI1.C

Plainbif. Civil Aution No. 6:22-uv-105-ADA4

Tntel Corporation; JURY TRTAT. DEMANDED
Dell Tnc.; and
Dell Technologies Tne.

Lhefendens.

GREFNTHREAD'S RESPONSIVE CLAIM CONSTRUCTION BRIEF

U.S. Patent No. 8,421,195, Claim 1 (195:1)

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 laver having a graded concentration of dopants
extending between said surface layer and said substrate, said drift layer
further having a first static unidirectional electric drift field

to aid the movement of minority carriers from said surface layer to said

substrate; and

at least one well region disposed in said single drift layer. said well region
having a graded concentration of dopants and a second static unidirectional
electric drift field to aid the movement of minority carriers from said surface
layer to said substrate.

ONSEM| EXHIBIT 1020, Page 1

The “active region” is a doped region where a transistor can be formed. Id., §31; Ex.
2, 1:61-63; 2:18-23; 3:1-3, 30-33. Next, the claim specifies there is a single drift layer disposed
between “the other surface of said surface layer” and the substrate. The single drift layer has a

graded concentration of dopants. Ex. 1, §32.

AccessTransistor
Storage C
“THE OTHER SURFACE OF SAID SURFACE LAYER” /Qns‘"

|
1

|
7y SINGLE DRIFT 5 i ¢ ¢ ‘ ‘ l l l ‘

\__ LAYER \ __~ Graded dopant region to pull minority carriers from surface
@

The graded dopants create an electric field that aids the movement of minority carriers (holes in

the example shown in Fig. 5B) from the surface layer to the substrate.

PO Resp. [32] at 1, 22; PO Sur-Reply [45] at 2, 11, 21-22

Ex. 1030 (Claim Constr. Brief) at 6

PUBLIC VERSION

Ex. 1030 at 16
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2. Movement of Carriers from the Surface Layer

* The Petitions acknowledge that the “active region” is located in the “surface layer.”

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

MONOLITHIC POWER SYSTEMS, INC,,

Petitioner,

GREENTHREAD LLC,
Patent Owner.

U.S. PATENT NC. 8,421,195
PTAB Case No. IPR2024-00468

PETITION FOR INTER PARTES REVIEW
OF U.S. PATENT NO. 8,421,195
UNDER 35 U.5.C. §312 AND 37 C.F.R. §42.104

Patent Owner further annotated FIG. 5(b) of the "195 Patent to depict this

orientation, where the active region source and drams were disposed on the surface of

the surface laver (similar to Onoda’s FIG. 3). (Ex. 1003 at T] 63-64.)

3 &

AccessTransistor

“ONE SURFACE OF 5AID SURFACE LAYER® ‘

Storage ¢
S

Active Region
Source

Active Region
Drain

|

v

Graded dopant region to pull minority cammiers from surface

v

v

vy v ov oy

PO Resp. [32] at 25; PO Sur-Reply [45] at 15

PUBLIC VERSION

-00468: Petition [1] at 25-26
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2. Movement of Carriers from the Surface Layer

* The Challenged Claims must be construed to properly reflect the purpose of the invention.

The specification further supports this
construction. We have explained that a
patent’s express purpose of the invention
“informs the proper construction of claim
terms.” Kaken Pharm. Co. v. Iancu, 952
F.3d 1346, 1352 (Fed. Cir. 2020). Here, an
expressed purpose of the invention is mini-
mizing metadata.’ See, e.g., id. at col. 1 1L
10-12, col. 4 11. 7-10. To achieve this goal,
the specification explains that “[t]he pres-
ent invention constructs a logical volume
by using a disk partition as a volume con-
struction unit so the present invention can
minimize the size of metadata.”

Sequoia Tech., LLC v. Dell, Inc.,
66 F.4th 1317, 1326 (Fed. Cir. 2023)

Greenthread Ex. 2088, p. 43 of 149
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2. Movement of Carriers from the Surface Layer

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

105 Patent Now:
43 Tate of Patent:

oz United States Patent
Rap

L0084 119382

US .4
Al

As illustrated in FIGS. 5(a), 5(b), 5(c), donor gradient is
also of benefit to 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 VST logic and memory IC’S. 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
imaging IC’s is another result of the havoc caused by minority
carriers. Pixel and color resolution can be significantly
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.
Hence, a novel technique has been described here by creating
a drift field to sweep these unwanted minority carriers into the
substrate 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 minority car-
riers deep into the substrate. One or more of such layers can
also be implemented through wafer to wafer bonding or simi-
lar “transfer” mechanisms. This n-layer can be a deeply-
implanted layer. It 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.

-00468: Ex. 1001 at 3:33-40

w

-00468: Ex. 1001 ('195 pat.) at 3:14-33
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2. Movement of Carriers from the Surface Layer

* The specification discloses using a “drift field” to “sweep these unwanted minority carriers
from the active circuitry at the surface into the substrate.”

L0084 119382

As illustrated in FIGS. 5(a), 5(b), 5(c), donor gradient is
also of benefit to 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 VST logic and memory IC’S. 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
imaging IC’s is another result of the havoc caused by minority
carriers. Pixel and color resolution can be significantly
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.
Hence, a novel technique has been described here by creating
a drift field to sweep these unwanted minority carrie @ he
substrate as quickly as possible&h@ active circuitry at
the surface.

In a preferred embodiment, the subterrain n-layer
has a graded donor concentration to sweep the minority car-
riers deep into the substrate. One or more of such layers can
also be implemented through wafer to wafer bonding or simi-
lar “transfer” mechanisms. This n-layer can be a deeply-
implanted layer. It can also be an epitaxial layer. The n-well
and p-well also can be graded or retrl iiaded in dopants, as

desired, to sweep those carriers away e surface as well.

-00468: Ex. 1001 at 3:33-40

_ Do

-00468: Ex. 1001 ('195 pat.) at 3:14-33
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2. Movement of Carriers from the Surface Layer

* Fig. 5B shows how an electric field moves minority carriers (positively-charged “holes”)
from the active region at the surface.

* The positively-charged holes move in the same direction as the electric field.

I Access Transistor

o United States Patent a0y Patemt Ko US B421,195 B2 Storage Capacitor or
Rav of Pat Apr. 16,2013 sor element

* Active Region
o | HEEE
vy vy EXRE

Graded dopant region to pull minority can-ieurfaee

Well Region

P substrate

-00468: Ex. 1001 ('195 pat.) at Fig. 5B
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2. Movement of Carriers from the Surface Layer

* The Challenged Claims do not impermissibly mix apparatus and method limitations.

US 8,421,195

US 9,190,502

US 11,121,222

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 substrate, said drift
layer further having a first static unidirectional electric
drift field to aid the movement of minority carriers from
said surface layer to said substrate; and

at least one well region disposed in said single drift layer,
said well region having a graded concentration of
dopants and a second static unidirectional electric drift
field to aid the movement of minority carriers from 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 concentration of dopants generating a
first static unidirectional electric drift field to aid the
movement of minority carriers from said surface layer to
said substrate; and -

at least one well region disposed in said single drift layer,
said well region having a graded concentration of
dopants generating a second static unidirectional elec-
tric drift field to aid the movement of minority carriers
from said surface layer to said substrate.

-00468: Ex. 1001 ("195 pat.) at 4:13-29

-00469: Ex. 1001 ('502 pat.) at 4:52-67

PUBLIC VERSION

44. A CMOS Semiconductor device comprising:

a surface layer;

a substrate;

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

a single drift layer disposed between the other surface of
the surface layer and the substrate, the drift layer
having a graded concentration of dopants extending
between the surface layer and the substrate, the drift
layer further having a first static unidirectional electric
drift field to aid the movement of carriers from the
surface layer to an area of the substrate where there are
no active regions; and

at least one well region disposed in the single drift layer,
the well region having a graded concentration of dop-
ants and a second static unidirectional electric drift field
to aid the movement of carriers from the surface layer
1o the area of the substrate where there are no active
regions.

-00470: Ex. 1001 ('222 pat.) at 8:21-39
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2. Movement of Carriers from the Surface Layer

* The Challenged Claims do not impermissibly mix apparatus and method limitations.

US 10,510,842

US 10,734,481

US 11,121,222

US 11,316,014

1. A semiconductor device, comprising:

a substrate of a first doping type at a first doping level
having first and second surfaces;

a first active region disposed adjacent the first surface of

e e e e
conductivity to the first doping type and within which
transistors can be formed;

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed;

transistors formed in at least one of the first active region
or second active region; and

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
centration to aid carrier movement from the first sur-
face to the second surface of the substrate.

-00550: Ex. 1001 ('842 pat.)
at 4:45-60

1. A semiconductor device, comprising:

a substrate of a first doping type at a first doping level
having first and second surfaces;

a first active region disposed adjacent the first surface of

g T 1 e e R
conductivity to the first doping type and within which
transistors can be formed;

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed:

transistors formed in at least one of the first active region
or second active region;

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
centration to aid carrier movement from the first sur-
face to the second surface of the suthte; and

at least one well region adjacent to the first or second
active region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
men! from the first surface Lo the second surface of the
substrate.

-00551: Ex. 1001 ('481 pat.)
at 4:50-5:3

PUBLIC VERSION

1. A VLSI semiconducter device, comprising:

a substrate of a first doping type at a first doping level
having a surlace;

a first active region disposed adjacent the surface with a
second doping type opposite in conductivity to the first
doping type and within which transistors can be
formed:

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed;

transistors formed in at least one of the first active region
or second active region;

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
cenlration to aid carrier movement from the first and
second active regions towards an area of the substrate
where there are no aclive regions; and

at least one well region adjacent to the first or second
active region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
ment from the surface towards the area of the substrate
where there are no active regions, wherein at least some
of the transistors form digital logic of the VLSI semi-
conductor device.

-00552: Ex. 1001 ('222 pat.)
at 4:38-62

1. An electronic system, the system comprising:
at least one semiconductor device, the at least one semi-

conductor device including;

a substrate of a first doping type at a first doping level
having a surface;

a first active region disposed adjacent the surface with

Yo R TS Ty e e
first doping type and within which transistors can be
formed;
second active region separate from the first active
region disposed adjacent to the first active region and
within which transistors can be formed;

transistors formed in at least one of the first active
region or second active region;

at least a portion of at least one of the first and second
aclive regions having at least one graded dopant
concentration to aid carrier movement {rom the first
and second active regions towards an area of the
substrate where there are no active regions; and

at least one well region adjacent to the first or second
aclive region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
ment from the surface towards the area of the sub-
strate Where there are no active regions. wherein at
least some of the transistors form digital logic of the
semiconductor device.

-00553: Ex. 1001 ('014 pat.)
at 4:49-5:7
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2. Movement of Carriers from the Surface Layer

* Petitioner argues that, under ParkerVision, Greenthread’s “restrictions are unsupported.”

PO’s position 1s not supported by the claims. The claims recite a device

(EX1001. 4:13) that has a “drift layer having a graded concentration of dopants.”

(Id.. 4:19-23.) They describe a device’s sfructure. not a method and active

TUNITED STATES PATENT AND TRADEMARK OFFICE
performance. ParkerVision, Inc. v. Qualcomm Inc., 903 F.3d 1354, 1361 (Fed.

BEFORE THE PATENT TRIAL AND APPEAL BOARD

MONOLULIC FOWLR SYSILMS, N, Cir. 2018) (device claims “cover what a device is, not what a device does™). The

Petitioner,

GREENTIREAD, LLC. claims. moreover. merely require that the claimed “electric field” form the “drift

Patent Owner.

Case No: IPR2024-00468

layer” ““aid the movement.” not that the field overcome all other forces that may

TIS Patent No. 8421195

PETITIONER'S REPLY TO PATENT OWNER’S RESPONSE

exist within a theoretical device—none of which are identified the specification or

prosecution history. ParkerVision, 903 F.3d at 1361 (a device may be “reasonably

capable of operating so as to meet the claim limitations, even if it does not meet the

claim limitations 1n all modes of operation.”) PO’s restrictions are unsupported.

| -00468: Pet. Reply [42] at 2-3

Greenthread Ex. 2088, p. 49 of 149
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2. Movement of Carriers from the Surface Layer

* ParkerVision is not controlling law here—INVT is.

_ 1. see also ParkerVision,
Inc., 903 F.3d at 1361 (articulating a dis-
tinction 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.

Cf. ParkerVision, Inc., 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 functional terms recited in
the claim. 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-
1con Graphics.

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

Greenthread Ex. 2088, p. 50 of 149
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2. Movement of Carriers from the Surface Layer

* Treatment of the claim “depend[s] on the claim language,” not the apparatus-or-method inquiry.

_ 1. see also ParkerVision,
Inc., 903 F.3d at 1361 (articulating a dis-
tinction 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.

Cf. ParkerVision, Inc., 903
F.3d at 1363 (similarly differentiating ap-

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 functional terms recited in
the claim. 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-
1con Graphics.

paratus claims and method claims in the
patent invalidity context).

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

Greenthread Ex. 2088, p. 51 of 149
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2. Movement of Carriers from the Surface Layer

* Mechanical apparatus claims are “configuration-type” claims that require “actual operation.”

Ball Aerosol and Cross Medical both
involve mechanical apparatus claims. Ac-
cording to these two cases, intervenors
argue, the 439 claims should be construed
to require actual operation of the functions
recited in limitations [d] and [e] in order
for there to be infringement.

In both of those cases, actual operation
of arranging elements in a particular way
Wasbecause of the claim lan-
guage. Neither case involved claim lan-

guage resembling the language in INVT’s
claims.

-00550: PO Sur-Reply [45] at 11-13

INVT SPE LLC v. Int’l Trade Comm’n, 46 F.4th 1361, 1372 (Fed. Cir. 2022)

PUBLIC VERSION
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2. Movement of Carriers from the Surface Layer

* The Challenged Claims recite specific structural limitations that require movement from

the “surface layer.”

US 8,421,195

US 9,190,502

US 11,121,222

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 substrate, said drift
layer further having a first static unidirectional electric
drift field to aid the movement of minority carriers from
said surface layer to said substrate; and

at least one well region disposed in said single drift layer,
said well region having a graded concentration of
dopants and a second static unidirectional electric drift
field to aid the movement of minority carriers from 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 concentration of dopants generating a
first static unidirectional electric drift field to aid the
movement of minority carriers from said surface layer to
said substrate; and

at least one well region disposed in said single drift layer,
said well region having a graded concentration of
dopants generating a second static unidirectional elec-
tric drift field to aid the movement of minority carriers
from said surface layer to said substrate.

-00468: Ex. 1001 ("195 pat.) at 4:13-29

-00469: Ex. 1001 ('502 pat.) at 4:52-67

PUBLIC VERSION

44. A CMOS Semiconductor device comprising:

a surface layer;

a substrate;

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

a single drift layer disposed between the other surface of
the surface layer and the substrate, the drift layer
having a graded concentration of dopants extending
between the surface layer and the substrate, the drift
layer further having a first static unidirectional electric
drift field to aid the movement of carriers from the
surface layer to an area of the substrate where there are
no active regions; and

at least one well region disposed in the single drift layer,
the well region having a graded concentration of dop-
ants and a second static unidirectional electric drift field
to aid the movement of carriers from the surface layer
to the area of the substrate where there are no active
regions.

-00470: Ex. 1001 ('222 pat.) at 8:21-39
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2. Movement of Carriers from the Surface Layer

* The Challenged Claims recite specific structural limitations that require movement from

the “surface layer.”

US 10,510,842

US 10,734,481

US 11,121,222

US 11,316,014

1. A semiconductor device, comprising:

a substrate of a first doping type at a first doping level
having first and second surfaces;

a first active region disposed adjacent the first surface of
the substrate with a second doping type opposite in
conductivity to the first doping type and within which
transistors can be formed;

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed;

transistors formed in at least one of the first active region
or second active region; and

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
centration to aid carrier movement from the first sur-
face to the second surface of the substrate.

-00550: Ex. 1001 ('842 pat.)
at 4:45-60

1. A semiconductor device, comprising:

a substrate of a first doping type at a first doping level
having first and second surfaces;

a first active region disposed adjacent the first surface of
the substrate with a second doping type opposite in
conductivity to the first doping type and within which
transistors can be formed;

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed:

transistors formed in at least one of the first active region
or second active region;

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
centration to aid carrier movement from the first sur-
face to the second surface of the substrate; and

at least one well region adjacent to the first or second
active region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
menl from the first surface to the second surface of the
substrate.

-00551: Ex. 1001 ('481 pat.)

1. A VLSI semiconducter device, comprising:

a substrate of a first doping type at a first doping level
having a surlace;

a first active region disposed adjacent the surface with a
second doping type opposite in conductivity to the first
doping type and within which transistors can be
formed:

a second active region separate from the first active region
disposed adjacent to the first active region and within
which transistors can be formed;

transistors formed in at least one of the first active region
or second active region;

at least a portion of at least one of the first and second
active regions having at least one graded dopant con-
cenfration to aid carrier movement from the first and
second active regions towards an area of the substrate
where there are no aclive regions; and

at least one well region adjacent to the first or second
active region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
ment from the surface towards the area of the substrate
where there are no active regions, wherein at least some
of the transistors form digital logic of the VLST semi-
conductor device.

1. An electronic system, the system comprising:
at least one semiconductor device, the at least one semi-
conductor device including;

a substrate of a first doping type at a first doping level
having a surface;

a first active region disposed adjacent the surface with
a second doping type opposite in conductivity to the
first doping type and within which transistors can be
formed;

a second active region separate from the first active
region disposed adjacent to the first active region and
within which transistors can be formed;

transistors formed in at least one of the first active
region or second active region;

at least a portion of at least one of the first and second
aclive regions having at least one graded dopant
concentration to aid carrier movement from the first
and second active regions towards an area of the
substrate where there are no active regions; and

at least one well region adjacent to the first or second
aclive region containing at least one graded dopant
region, the graded dopant region to aid carrier move-
ment from the surface towards the area of the sub-
strate where there are no active regions, wherein at

at 4:50-5:3

least some of the transistors form digital logic of the
semiconductor device.

-00553: Ex. 1001 ('014 pat.)
at 4:49-5:7

-00552: Ex. 1001 ('222 pat.)
at 4:38-62
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2. Movement of Carriers from the Surface Layer

* There is no “different structure” that can “perform the claimed function.”

Here, the apparatus claims are most
similar to those in Ericsson and are funda-

mentally dissimilar to those in Ball Aero-
sol. The ’940 patent’s apparatus claims are

drawn to “[a]n apparatus for frequency up-
conversion” (claim 4) or “[aln apparatus
for communicating” (claim 22), all of
which comprise “a switch module to re-
cetve” an oscillating signal and a bias sig-
nal, wherein the oscillating signal “causes
said switch module to gate said bias signal
and thereby generate a periodic signal hav-
ing a plurality of harmonies.” ’940 patent,
col. 67, 1. 25-33 (emphases added); vd. col.

69, 1. 19-32 (emphases added). According-
ly, just as D-Link’s products only required
a component that was reasonably capable
of “arranging information for transmission

. which identifies a type of payload in-
., Eriesson, 773 F.3d at 1217,
Nozawa’s circuit requires only an oscillat-
ing signal that is reasonably capable of
gating the bias signal in a manner that
generates a periodic signal having a plural-
ity of harmonics. And, unlike in Ball Aero-
sol, the claims here recite no structural

formation . .

limitations that would preclude a prior art
reference that discloses a different struc-
ture from performing the claimed function.

ParkerVision, Inc. v. Qualcomm Inc., 903 F.3d 1354, 1362 (Fed. Cir. 2018

Greenthread Ex. 2088, p. 25 of 149
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2. Movement of Carriers from the Surface Layer

* Greenthread’s claim language requires “actual operation” and “actual performance” of the
claimed limitation in order to be found obvious.

In both of those cases, actual operation
of arranging elements in a particular way

because of the claim lan-

guage. Neither case involved claim lan-
guage resembling the language in INVT’s
claims.

INVT SPE LLC v. Int’l Trade Comm’n, 46 F.4th 1361, 1372 (Fed. Cir. 2022)

Greenthread Ex. 2088, p. 56 of 149
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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” or “active region.”

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

Greenthread Ex. 2088, p. 57 of 149
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3. Movement of Minority Carriers from the Surface Layer

US 8,421,195

* 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 substrate said drift
layer further having a first static ections electrlc
drift field to aid the movement o - from
said surface layer to said substrate; and

at least one well regﬁl disposed in said single drift layer,
said well region having a graded concentration of
dopants and a second static un ' : electrlc dnft

! 9 s
field to aid the movement o ‘

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 concentratlon of dopants generating a
first static umdl 5 electrlc drift field to aid the
movement u rom said surface layer to
said substrate; and

at least one well region disposed in said single drift layer,
said well region having a graded concentration of
dopants generating a second static unidirectional elec-
tric drift field to aid the movement o
from said surface layer to said substrate.

-00469: Ex. 1001 ('502 pat.) at 4:52-67
-00468: Ex. 1001 (*195 pat.) at 4:13-29
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3. Movement of Minority Carriers from the Surface Layer

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

-00468: PO Sur-Reply [47] at 18

The claims are directed to the
invention that is described 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 description in the specification, and the
prosecution history. See Renishaw PLC
v. Marposs Societa’ per Azionmi, 1568 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 claim.”).

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 construction de
novo.” Wasica Fin. GmbH v. Cont’l Auto.
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.” In re ICON Health & Fitness, Inc.,
496 F.3d 1374, 1379 (Fed. Cir. 2007). Even
under the broadest reasonable construc-
tion rubric, however, the board must al-
ways “consider the claims in light of the
specification and teachings in the underly-
ing patent.” In re CSB-Sys. Int’l, Inc., 832
F.3d 1335, 1341 (Fed. Cir. 2016) (citations
and internal quotation marks omitted).
And there is no reason why this construc-
tion could not coincide with that of a court
in litigation.

PUBLIC VERSION

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 extrinsie evidence, be converted
into technical terms of art having legal, not
linguistic, significance. The best source 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 subjeet 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, without ambiguity or incomplete-
ness, there is no need to search further for
the meaning of the term.

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

Greenthread Ex. 2088, p. 59 of 149
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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.

Bipoelar Junction transistors (BJT) are minority carrier
devices as the principle device conduction mechanism. How-
ever, majority carriers also a small yet finite role in modulat-
ing the conductivity in BJTs. Consequently, both carriers
(electrons and holes) play a role 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-
nation of the 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
BJTs. Efforts have been made in graded base transistors to
create an “aiding drift field’, to enhance the diffusing minority
carrier’s speed from emitter to collector. However, most
semiconductor devices, including various power MOSFETs
(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 in a
BIT. FIG. 2 shows the uniformly doped epiregion'in a IGBT.
In contrast to BJ'T's, MOS devices ar evices
for conduction. The conduction is channel"dominated. The
channel can be a surface in one plane in planar devices. The
surface can also be on the sidewalls in a vertical device.

Access Transistor

Storage Capacitor or
nsor element

 Active Region
o ]

u e
i
_ } I I
Well Reglon (Graded dopant region to pull minority carriers from surface

P substrate

-00468: Ex. 1001 ('195 pat.)
at 1:23-46

|

-00468: PO Sur-Reply [47] at 18

-00468: Ex. 1001 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.

-00468: Ex. 2057 (Glew,Resk) 436 a3
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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). 5(b), 5(c), donor gradient is
also of benefit to 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 IC’S. These unwanted

AccessTransistor
Storage Capacitor or

carriers can discharge dynamically-held ‘actively held high’ sor element
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 havoc caused by minority ! ! , ’ ! l l

f

i

carriers. Pixel and color resolution can be significantly | |
enhanced in imaging IC’s with the embodiments described l l i é .L l ¥

¥
here. Creating ‘Sub Terrain® recombination centers under- Well Region . — .
neath the wells (gold doping, platinum doping) as 1s done in Graded dopant region to pull minority carriers from surface

some high-voltage diodes is not practical for VLSI circuits.
Hence, a novel technique has been described here by creating
adrift field to sweep these unwanted minority carriers into the
substrate as quickly as possible, from the active circuitry at .
the surface. In a preferred embodiment, the subterrain n-layer P substrate
has a graded donor concentration to sweep the minority car-
riers deep into the substrate. One or more of such layers can 3:
also be implemented through wafer to wafer bonding or simi- -00468: Ex. 1001 at Fig. 5B
lar “transfer” mechanisms. This n-layer can be a deeply-
implanted layer. It 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

-00468: Ex. 1001 (195 pat.) at 3:14-40

Greenthread Ex. 2088, p. 61 of 149
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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). 5(b), 5(c), donor gradient is
also of benefit to 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 IC’S. These unwanted

AccessTransistor
Storage Capacitor or

carriers can discharge dynamically-held ‘actively held high’ sor element
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 havoc caused by minority ! ! , ’ ! l l

f

i

carriers. Pixel and color resolution can be significantly | |
enhanced in imaging IC’s with the embodiments described o l l i é .L l ¥

here. Creating ‘Sub Terrain® recombination centers under- Well Region . — .
neath the wells (gold doping, platinum doping) as 1s done in Graded dopant region to pull minority carriers from surface

some high-voltage diodes is not practical for VLSI circuits.
Hence, a novel technique has been described here by creating
adrift field to sweep these unwanted minority carriers into the
substrate as quickly as possible, from the active circuitry at .
the surface. In a preferred embodiment, the subterrain n-layer P substrate
has a graded donor concentration to sweep the minority car-
riers deep into the substrate. One or more of such layers can 3:
also be implemented through wafer to wafer bonding or simi- -00468: Ex. 1001 at Fig. 5B
lar “transfer” mechanisms. This n-layer can be a deeply-
implanted layer. It 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

-00468: Ex. 1001 (195 pat.) at 3:14-40

Greenthread Ex. 2088, p. 62 of 149
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3. Movement of Minority Carriers from the Surface Layer

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

As illustrated in FIGS. 5(a). 5(b), 5(c), donor gradient is
also of benefit to 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 IC’S. These unwanted

AccessTransistor
Storage Capacitor or

carriers can discharge dynamically-held ‘actively held high’ nsor element

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 [C’s is another result of the havoc caused by minority ! %
:

carriers. Pixel and color resolution can be significantly
enhanced in imaging IC’s with the embodiments described

¥

here. Creating ‘Sub Terrain’ recombination centers under- Well Region . . )

neath the weli; (gold doping. platinum doping) as is done in SR g U b i @
some high-voltage diodes is not practical for VLSI circuits.
Hence, a novel technique has been described here by creating
adnft field to sweep these unwanted minority carriers into the
substrate as quickly as possible, from the active circuitry at .
the surface. In a preferred embodiment, the subterrain n-layer P substrate
has a graded donor concentration to sweep the minority car-
riers deep into the substrate. One or more of such layers can 3:
also be implemented through wafer to wafer bonding or simi- -00468: Ex. 1001 at Fig. 5B
lar “transfer” mechanisms. This n-layer can be a deeply-
implanted layer. It 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

-00468: Ex. 1001 (195 pat.) at 3:14-40

Greenthread Ex. 2088, p. 63 of 149
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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.

UNITED STATES P

36. When a positive voltage is applied to the gate, an electric field forms in
the oxide. This positive electric field repels the “positive” holes downwards, while

the negative electrons (red circles) are attracted to move into the blue surface layer.

__ | When enough electrons have accumulated in the surface layer below the oxide, they

BEFORE THE PA'l

MONOLITH

DECLARATI

form a conductive channel (as annotated in Figure 5B below) of electrons between

the source and the drain. and current can begin to flow through the transistor.

Storage Capacitor or
nsor element

L]
I

Graded dopant region to pull minority carriers from surface

Ex. 1001, FIG. 5B (annotated). * In order to turn the transistor “off,” the positive
voltage is removed from the gate and the channel disappears as the holes return to

the surface layer.

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

1s referred to as an n-channel MOSFET, and the “minority carriers” are holes.

Greerthread Fx 2057, p. 1 of 45
WPS v. Greenthread

PO Resp. [35] at 5; PO Sur-Reply [47] at 18, 20 PUBLIC VERSION

-00468: Ex. 2057 (Glew Decl.) at 936, n. 3

Greenthread Ex. 2088, p. 64 of 149
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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.

Transcript

Case: Monolithic P

Planet Depos
Phone: 868.433.3767

www.planetde pos col
Michigan 8538 | Nevacia 704

WORLDWIDE C

-00468: PO Sur-Reply [47] at 20

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q. I guess while we're on it, what's a
minority carrier?

A. Well, you know, 1t depends on the context
of what we're looking at. But there's a minority
carrier as opposed to majority carrier. As I cited
to at the '195 patent in column 3, it describes at
341, gquote, "The graded dopant can also be
implemented in surface channel of MOS devices to
accelerate majority carriers towards the drain." End
quote.

So in a MOS device, the majority carrier is
the electron if it's an NMOS device. Column 1 also,
for example, describes that at column 1, line 43, "In
contrast to BJTs MOS device is a majority carrier
The conduction is channel

device for conduction.

dominated." End gquote.

So basically in a MOS device, the majority

carrier in an NMOS device would be electrons.
Electrons flow from an N-type source to an N-type
drain.

Minority carriers would be the holes. So
when one applies voltage to the great which sits on
top of the channel, one inverts the layers so that
holes are -- a positive wvoltage pushes holes away
from the surface and attracts electrons to the
surface.
source and drain which have electrons, and now the

channel has electrons, and the channels are that

majority carrier -- excuse me, the electrons in that

channel are the majority carrier, and the P -- the
holes represented by the symbol P are pushed away,

and those are the minority carriers.

That way, there is a connection between the

PUBLIC VERSION

Ex. 1055 (Glew Rep.. Tt g, g,lpog;%galé
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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.

12 Q. In the well 6P, is a minority carrier an 15 Q. Is that an electron or a hole which is the
13 electron or a hole? 16 minority carrier?

14 17 A. For NMOS, the minority carrier is P. For

15 THE WITNESS: In the minority carrier 6P, 18 PMOS, a minority carrier would be N.

le there's an NMOS device, and so in the NMOS device the Ex. 1055 at 133:15-18

17 majority carriers are the electrons, the minority )
Q. I'll ask again because that doesn't

18 carriers are holes. As I wrote in my declaration on _ _ _
actually answer. Are the minority carriers of P-type

19 page 18, column 35, I believe we reviewed this
electron or hole?

Transcrip{ 2 earlier, I cite to Exhibit 1001, the '195 patent, at

Case: Monalithic B[ 1 column 3, line 10.

THE WITNESS: A hole or P-type minority

Ex. 1055 (Glew Dep. Tr.) at
126:12-21

carrier is a minority carrier in an NMOS device, an
NMOS transistor. On the other hand, an electron or

N-type carrier would be the minority in a PMOS

Planet Depos

Phone: 868.433.3767 | Email: franscripts@planetdepos.com 1
WwWww.planetdepos.com de vice.

Ex. 1055 at 136:6-14

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055

Greenthread Ex. 2088, p. 66 of 149
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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.

22 0. Okay. 1In a device that has an N doped
23 drain and an N doped source in a P doped well, are

24 the minority carriers electrons or holes?

A. In an NMOS device with an N-type source and
drain in a P-well, the majority carriers in an NMOS

device are electrons. The minority carriers are

holes.

Ex. 1055 at 138:22-139:3

Transcripf 0. Do you have an opinion what the spurious
Casa: Monolithic £ minority carriers would be in Figure 5B?

A. Figure 5B is an NMOS device. So it would

store and pass electrons to spurious minority

carriers -- would be holes, or P.

Q. Do you have an opinion whether the majority
carriers -- before I ask that question, can you go
back and look at Figure 5B where you identified an
NMOS transistor in a P-well?

A Yes.

Q. Can vyou explain what the majority carrier
would be?

. Yes. This is an NMOS transistor shown
because the source and drain are labelled N and T.

S0 an NMOS transistor requires electrons to connect
the N-type source and drain. So electrons are the
majority carrier N-type and the minority carriers are

holes or P-type.

Planet Depos

i Ex. 1055 (Glew Dep. Tr.) at 152:23-153:2

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055

PO Sur-Reply [47] at 20 PUBLIC VERSION

Ex. 1055 at 154:25-155:12

Greenthread Ex. 2088, p. 67 of 149
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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.

Q. And T believe you testified previously that 13 Q. So just like we saw in Figure 5B of the
these unwanted minority carriers would be holes in 14 patent, Figure 11 of ONODA is showing a dopant

Figure 5B? 15 profile for an NMOS transistor in a P-well?

10 A. Yes. Figure 5B iS NMOS, so electrons are 16 A That 1s my understanding' yes.

11 majority and holes are minority carriers. 17 0. And for an NMOS transistor, the majority

' .
Planet Depos’ Ex. 1055 at 157:7-11 18 carrier would be an electron?

We Make It Happen

19 A. Yes, that is correct. NMOS has a majority
Q. If I understand your testimony correctly,

20 of electrons as the carriers.
) the minority carrier as claimed in claim 1 can be
Transcrlpl 21 0. And what is the minority carrier?

either an electron or a hole?
Cese: Monallnle B 22 A. The minority carrier for an NMOS is a hole.

11 A. Not precisely. It can be a hole for an
as I Ex. 1055 at 176:13-22

12 NMOS device or an electron for a PMOS device,

13 understand it. It must be the minority carrier for

14 that specific transistor in the CMOS structure.
E:::::D;:::sa.arw EET TS CIpTSTEY

WwWww.planetde pos.com

e Ex. 1055 (Glew Dep. Tr.) at 188:8-14

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055
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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 February and
March 2024 and cited Greenthread'’s prior claim construction briefing.

nt96 Filed 10/31/22 Page 1 0f 46

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

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

Ex. 1030 (Claim Constr. Brief) at 13

Greenthread Ex. 2088, p. 69 of 149
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3. Movement of Minority Carriers from the Surface Layer

Dr. Campbell (Petitioner’s expert) relies on the doping type within a region to define the
“minority carrier.”

UNITED ST

PTAR Case Nos.: 1PR
on U8, Patent No. 9,1

DECLARATION OK

u

C.  Overview of the Technical Concepts

32. My analysis will primarily rely on prior art patents Onoda, Nishizawa,

and Kawagoe to show that the "195, 502, and "222 patents are invalid. All three

prior art patents deal with the same technical challenge as the patents being
challenged: how to protect electronic circuits from 1mpacts of high energy photons
such as x-rays or high energy particles such as alpha particles. When a high-energy
collision takes place in a semiconductor, it creates a very large number of negatively
charged electrons and positively charged holes. Of particular interest are the

minority carriers such as electrons in a p-type region. If enough of these electrons

are collected by the circuitry on the surface of the semuconductor, they can mtroduce
faults 1 the circuit. As will be discussed. these charged species move in response to
an electric field. and so an electric field that 1s properly constructed will push the
munority carriers away from the surface, making their collection much less probable.
I 'will also point out that an electric field caused by a doping profile can improve the
performance of photosensing devices (Patents from Jastrzebski and from Kamins)

by drifting minority carriers into the substrate.

-00468: Ex. 1003 (Campbell Decl.) at 932

minority carriers such as electrons in a p-type region.

Of particular interest are the

-00468: PO Sur-Reply [47] at 20

PUBLIC VERSION

Greenthread Ex. 2088, p. 70 of 149
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3. Movement of Minority Carriers from the Surface Layer

e Ground I: Dr. Campbell views electrons as “minority carriers.”

o . o ) 79.  The well region 105a, like the “single drift layer” 102, has a dopant
72.  Inmy opinion, Onoda discloses this limitation. Onoda’s drift layer has

file that h d d slopi dient. (Onoda at [0052].) Th 1l regi
a downward-sloping dopant concentration extending between the surface layer (blue) protile that has a downward sloping gradient. (Onoda at [ 1) ¢ well Teglon

and the substrate (gray. starting at the 5 pm depth level). Such a dopant 105a has the claimed second static unidirectional electric drift field. The pink arrow

wiepstd — concentration profile can be considered a decaying exponential as Onoda’s FIG. 11 depicts e e B L U

depicts the carrier concentration as nearly a straight line on a semi-log (log/linear) e o aid the movement of minority carriers from the

surface layer to said substrate.

graph. The below annotation of Onoda’s FIGS. 8 and 11 depicts the movement of

-00468: Ex. 1003 (Campbell Decl.) at 91972, 79

the minority carriers (purple arrow) due to the first static unidirectional electric drift
field. at a depth corresponding to Onoda’s second semiconductor layer 102 (tan) as

PTAR Case Nos.: PR

avuspaenitio 2ty the single drift layer. The arrow indicates the movement of minority carriers from

the surface layer to the substrate. A POSITA would understand that the field would
DECLARATION O

TS PAT . ) . )
be in tie opposite direction

MPS EX. 1003 - 11152

Greenthread Ex. 2088, p. 71 of 149
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3. Movement of Minority Carriers from the Surface Layer

e Ground Il: Dr. Campbell views electrons as “minority carriers.”

89. Onoda and Nishizawa both disclose CMOS devices and are concerned

with minority carriers (electrons) moving into the functioning circuitry.

UNITED STATLS PATENT AND TRADUEMARK OFFICLE

BEFORE THE PATENT TRIAL AND) Su C‘h

“ | an impurity gradient will keep the electrons from being captured by the circuitry at

Tatent Owrner.

the surface and impairing the circuit.

PTAR Case Nos.: [PR2024-00468 on LS. Palen]
on U8, Patent No. 9,190,502 and IPR2024-00470

-00468: Ex. 1003 (Campbell Decl.) at 91189, 96

DECLARATION OF STEPHEN CAMPBELL IN SUPPORT OF PETITION
FOR INTER PARIES REVIEW OF
TLS PATENT NOS. 8 421.195; 9,190.502; 11,121,233

MPS EX. 1003 - 11152

Greenthread Ex. 2088, p. 72 of 149
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3. Movement of Minority Carriers from the Surface Layer

e Ground lll: Dr. Campbell views electrons as “minority carriers.”

UNITED ST

of the semiconductor device (see, e.g., Kawagoe at 15:62-16:15) and 1s formed into
the CMOS device so that minority carriers (e.g., electrons in the p-well) are attracted

to the substrate to reduce errors.

This single drift layer in Kawagoe is at the surface

BEFORE THE PATENT TRIAL AND APPEAL BOARD

MONOLITINC POWLR SYSTEMS, INC.,

Petitioners,

GREENTIHREAD, LLC,

Tatent Owrner.

PTAR Case Nos.: IPR2O24-00468 on LS. Palenl No. 8 421 195; 1PR2024-004069
on U8, Patent No. 9,190,502 and IPR2024-00470 on 11,8, Patent No. 11,121,222

DECLARATION OF STEPHEN CAMPBELL IN SUPPORT OF PETITION
FOR INTER PARIES REVIEW OF
TLS PATENT NOS. 8 421.195; 9,190.502; 11,121,233

MPS EX. 1003 - 11152

PO Sur-Reply [47] at 21

-00468: Ex. 1003 (Campbell Decl.)
at 99111, 117

PUBLIC VERSION

117. Kawagoe teaches a single drift layer with a graded dopant profile. This
graded dopant profile results in “electrons ... [bemg] attracted to the substrate body
2S by that concentration gradient.” (Kawagoe at 16:7-11.) A POSITA would
understand that electrons are minority carriers in the p-well, and that the electrons
are aftracted to the substrate due to a static umidirectional electric drift field. A
POSITA would understand the field to be static because 1t 1s created by doping
unpurities that are fixed during device fabrication, as depicted m Kawagoe (see, e.g.,
Kawagoe at 15:26-36, FIGS. 20-21). There are electric fields mn separate regions
due to the graded doping concentrations, e.g., those depicted by pink and purple
arrows in annotated FIG. 17 below, where the pink field would have been understood
to be the the first static unidirectional electric drift field. The arrow orientation and
direction are depicting the drift of minority carriers (electrons) in the p-well and a
POSITA would understand that the electric field would exist i the opposite

direction.

Greenthread Ex. 2088, p. 73 of 149
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3. Movement of Minority Carriers from the Surface Layer

”

e Dr. Campbell’s understanding of “minority carrier” is inconsistent with how the term is
used in the patents. Q. Okay. And taking your answer to Figure 16

of Kawagoe, the minority carriers of the well 6N,

according to your testimony, are electrons; correct?

Q. I'm asking about Kawagoe, though, and I'm
A, A well doesn't have a minority/majority. A

asking a simple guestion. It's A or B in those . : . — :
transistor has a minority/majority carrier. It

specific wells. Figure 16 is a minority carrier in . .
carries from the source to the drain. So you're

N-well 6N, an electron or a hole? ) ) , )
! asking me about a PMOS device, P source drain in an

A. The term majority or minority character as

N-well; 1s that correct?

used in the patents in suit relates to an electronic 0. I'm asking specifically about the N
Transcript structure such as a transistor, not to a chunk of raw material 6N of Kawagoe's Figure 16 which the P doped

Case: Monaiithic P material such as a well. source and P doped drain are implanted thereon. What

Ex. 1055 (Glew Dep Tr) would the minority carrier be there?
at 129:25-130:7 (left); 139:4-22 (right)

THE WITNESS: As I've stated previously,

the term, concept of carrier has meaning in a context

Planet Depos
: 376 I: transcripts@planetdepos. com . . . .
LR A e N of a transistor or device. The current is carried

WwWww.planetdepos.com

from the source to the drain. The PMOS device with a

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY
P B 1 P source in a P drain has holes as the majority

carrier and electrons as the minoritgrenthread Ex. 2088, p. 74 of 14
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3. Movement of Minority Carriers from the Surface Layer

* Dr. Campbell recognized that what constitutes a “minority carrier” changes when one looks
at the channel itself.

Q. So, in an NMOS device, when you have - Q. And when you form an N-channel, what

these electrons carrying the charge, what is the is the majority carrier in the channel?

11722f2024

majority carrier? A. For an NMOS device, it would be
A. You have to qualify that by saying electrons.
where. In most of the device -- sorry. In the ) Q. Okay. 5o, if we are talking about
substrate below the channel, the majority carrier 2 turning this transistor on and it forms an
is holes. In the channel, the majority carrier 22 N-channel, the majority carrier in the N-channel

is electrons. ' is an electron, correct?

Ex. 2085 (Campbell Dep. Tr.) at 80:19-81:4 . A. Correct.

Q. What is the minority carrier in the

N-channel?

A,

w1 gitalEy dencaGroup.com Digtal Evidence Graup C i 2024 202-232-0546
reerihread Ex. 2085 p 1 of 178

e o Ex. 2085 at 98:16-99:5

Greenthread Ex. 2088, p. 75 of 149
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3. Movement of Minority Carriers from the Surface Layer

* In an NMOS device, electrons are the majority carriers and holes are the minority carriers.

So in the NMOS device shown in the P-well, Q. And let me ask that more simply. In the . Does it matter whether the transistor is

P-type material, P-well 6P in Figure 16, is the
NMOS devices are formed in P-wells, the majority
minority carrier an electron or a hole? .
carrier from NMOS device is an electron. A. Fo. The majority carrier for an NMOS

MR. WHITEHURST: Object to form. : - ,
Q So you're stating that the minority carrier transistor is always an electron. Transistors are
THE WITNESS: The question makes no sense .
in the P-well 6P of Figure 16 is a hole; correct? meant to turn on and off. That's a normal part of
because there is no carrier unless there's device. thei i
A. What I'm saying is the minority carrier in elr operation.
Where would this electron be carrying something? You 0 S i it . trike that 5
, ) . ) . o a majo ca er -- s = at. o
the NMOS device would be considered P. The majority . Jerity rrier £
know, to carry it has to go from A to B. There's ) ) i
carrier in the NMOS device in the P-well is an for the NMOS transistor shown in Figure 5B, the
nowhere for an electron to carry in this. The term ) ) i )
lect majority carrier is an electron regardless of whether
electron.
carrier as it's used in the '195 patent is very ‘ )
the transistor is on or off?

TTATET FERmA 52T
. 1 1 iated with ific dewi t d
Case: | EX. 1055 (Glew Dep Tr) at 12910—18 clearly associated wi a specific device type, an A Yes. The majority carrier is always an

with the NMOS dewvice type shown in that figure, the :
electron for NMOS transistor, regardless of its

majority carrier in the language used in the '185
state. It is channel dominated. BAnd the only way to

patent is an electron. . ) ‘
get an electrical signal from the source to the drain

Ex. 1055 at 127:24-128:12 is to use electrons. The source is filled with

electrons, the drain is filled with electrons, and

Planet Depos

Phone: 263,433 3767 | Email: franscripts@planeidepos.com . .
Wi planetde pos.com the only way to connect the two is with electrons.

It never changes.

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY
WP Ex. 1085 Ex. 1055 at 160:2-19
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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

?

Storage Capacitor or
nsor element

Actlve Region
|

Active Region

i
!
Well Reglon Graded dopant region to pull minority carriers from surface

Aceess Transistor

Storage Capacitor or
nsor element

|
|

]

Well Region

P substrate

‘ z
v v R

Graded dopant region fo pull minority carriers from surface

P substrate

-00468: PO Resp. [35] at 5; PO Sur-Reply [47] at 22

-00468: Ex. 1001 ("195 pat.)

at Fig. 5B

PUBLIC VERSION

-00468: Ex. 1001 at Fig. 5B
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3. Movement of Minority Carriers from the Surface Layer

* Dr. Glew explained how the only “carrier” that Fig. 5B’s electric field can move from the
“surface layer” is a positively-charged hole.

Q. Now what effect, if any, would the electric

field shown in Figure 5B have on an electron?

Agcess Transistor

T Sipzes Capactur or A. Figure 5B shows an electric field pointed

[ I 1

‘ S p n* downward. So it would pull holes downward and push
| Active Region H*

L L HEEN
. v . Ve by
. .Well Rngén" . Graded dopant region to pull minority cauieurfaca

Planet Depos’
We Make It Happen

electrons upward in the opposite direction. The

electric field acts in opposite direction on carriers

of opposite polarity. Thanks to Ben Franklin,

P substrate

electrons go in the opposite direction of the

Transcript of Dr. Alexander Glew electric field.

Date: Febi 5, 2025 . . -
Case: Monlithic Powsr Systams, Int. v GreenThraad, LLC (PTAB) e Looking at Figure 5B, would the electric

field in Figure 5B be capable of pulling electrons
from the surface?
. No. The electric field at 5B is pointed

downwards. It only would pull holes downward. It
Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com

s <o would push electrons upwards. It could not pull

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY electrons downward.

MPS EX. 1055

Ex. 1055 (Glew De%r;ﬁtl@;d %é?dgf%.]m of 149
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3. Movement of Minority Carriers from the Surface Layer

* Dr. Glew explained how the only “carrier” that Fig. 5B’s electric field can move from the
“surface layer” is a positively-charged hole.

Q. Just to -- well, strike that. To slow down and technology and semiconductor devices. An

a little, assuming electrons will flow in the electric field acts on everything in its area. Where

opposite direction of the electric field current the field exists, 1t acts on charged particles, and

created; right? it acts on all charged particles of a certain

A. Yes. Holes flow in the direction of the polarity in the same way. It will act on particles

field, electrons flow in the opposite direction. We of opposite polarity in the opposite direction.

TTanscﬁp can thank Benjamin Franklin for creating this

Ex. 1055 at 74:25-75:5

Case: Monolithic P confusing scenario.

Ex. 1055 (Glew Dep. Tr.) at 70:7-14

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com

WwWww.planetdepos.com

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055

Greenthread Ex. 2088, p. 79 of 149
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3. Movement of Minority Carriers from the Surface Layer

* Dr. Campbell agrees that the downward-facing electric field can only move holes.

Q. What did you mean by If you're moving poles, then you

properly constructed”? have to have the electric field that points

e e A, You would have to construct an

downward.

ZMIHE UNLE=D

electric field that moves the carriers away, and

VRFORE T

If you're moving electrons, the

N that means the electric field has to be, the , , ,
o ! electric field has to be pcocinting upward and you

direction has to be correct.

have to have a sufficient electric field

SRy 0% intensity to prevent most of the carriers from

Satont, v nr.

B e o being collected by the drain.

SSEFEEN A, CRMESELE, FH.T-

Ex. 2058 (Campbell Dep. Tr.) at 34:1-14

2., Central Jaylight Tiws

wws, gitaIEvidenceGroup,com Digital Evidence Graup 't 2024 2022320646

Greenthread Ex. 2088, p. 80 of 149
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3. Movement of Minority Carriers from the Surface Layer

* Dr. Campbell agrees that the downward-facing electric field can only move holes.

So, when an electron field is .
Q. Okay. Just so the record 1s clear,

pointing in a downward direction, it will create

the electric field shown in Figure 5B would cause

i ot ] a force on an electron in an upward direction. : . .
holes to move in a downward direction and

But under Newton's first law, you would have to electrons move in an upward direction, right?

look at the other forces in order to determine A Yes

what actually happens? : 0. And why 1s that?

A. Yes, that is always true. . A
T )

Ex. 2085 (Campbell Dep. Tr.) at 95:11-17

Because holes are positively charged

and electrons are negatively charged.

‘;n,::ﬁrrpr; nrrcws’*ﬂﬂ-rw-f ’ EX. 2085 at 109: 12'19

w1 gitalEy dencaGroup.com Digtal Evidence Graup C i 2024 202-232-0546
reerihread Ex. 2085 p 1 of 178
WPS v. Gresriread

Greenthread Ex. 2088, p. 81 of 149
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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 claims such that
“employ[ing] 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. J.A. at
45070-71. A claim construction that “ex-
cludes the preferred embodiment is rarely,
if ever, correct and would require highly
persuasive evidentiary support.” Adams
Respiratory Therapeuties, 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)

Greenthread Ex. 2088, p. 82 of 149
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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 Kawagoe’s effect on “minority carriers” (i.e., holes).

C. Ground III: Kawagoe Renders Obvious Claims 1, 2, 3, 5, and 6.

UNTIED STATES PATENT AND TR Kawagoe teaches a CMOS device whose surface region (its epitaxial layer) has

BEFORE THE PATENT TRIAL ANI

its “impurity concentration gradually lowered depth wise of said epitaxial layer.”

MONOLITHIC POWER SYS'

Petitioner,

(Kawagoe at Abstract.) The “gradient ... 1s gradually lowered in the depth wise

GREENTHREAD LI

Patent Owner.

direction from the surface of the epitaxial layer ... so that the influence to be caused

U.S. PATENT NO. 8,42
PTAB Case No. IPR2024

stismmrod by the carriers ( due to the a-ray is lowered. Specifically, the electrons

produced by the oa-ray are attracted to the substrate body 2S by that concentration

gradient.” (Id. at 16:3-8.)

|

-00468: Petition [1] at 53

Greenthread Ex. 2088, p. 83 of 149
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3. Movement of Minority Carriers from the Surface Layer

 Petitioner relies on Onoda’s NMOS transistor whose “minority carrier” is holes.

* The Petition says nothing about Onoda’s effect on holes but instead discusses electrons.

N_ f"-ﬂ 5 . ssurface layer

wotips | il in, i) 1 (liz,tar, f2) nT 7
TN TRT e )

= AN - A

BEFORE THE PATENT TRIAL AND APPEAL BOARD : F} rl " i

UNITED STATES PATENT AND TRADEMARK OFFICE

o I 1 7
- ¢ /05b 1040 705c

wie rota  s0éb n;.i .
MONOLITHIC POWER SYSTEMS, INC.,

Petitioner, i
§ 701
GREENTHREAD LLC,
Patent Owner.

U.S. PATENT NO. 8,421,195
PTAB Case No. IPR2024-00468

PETITION FOR INTER PARTES REVIEW

OF U5, PATENT NO. 21,198 > The arrow indicates the movement of minority carriers from the surface layer to the

UNDER 35 U.S.C. §312 AND 37 C.F.R. $42.104

substrate. (Ex. 1003 at qq 72-74). A POSITA would understand that the field would

be in the opposite direction. (/d.)

-00468: Petition [1] at 21, 32 n.5

Greenthread Ex. 2088, p. 84 of 149
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Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”

Greenthread Ex. 2088, p. 85 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

Kawagoe does not mention moving carriers from the “surface layer.”

UNITED STATES J
T—

BEFORE THE Pa| 1 Active Region —3=

2" doping type W,

o t i
monoLrr{ 1-doping type at
1* doping level

!

X1

4Pb

I oe |
6n | LPc |
LP

6p

—
!
dLPaathhl

LNc

4Nd

3
1 surface of substrate §

substrate

2" surface of substrate

W
—» DEPHT (pm)

GREENTHREAD LLC,

Patent Owner,
PTAB CASE NO. IPRZ024-M350
PETITION FOR INTER PARTES REVIEW

OF U.8. PATENT NO. 10,510,842
UNDER 35 U.S.C. §312 AND 37 C.F.R. §42.104

-00550: PO Resp. [32] at 21-22, 24; PO Sur-Reply [45] at 15-16

Petition [1] at 24-25

PUBLIC VERSION

Kawagoe’s dopant gradient in the p-well 6p is designed to aid carrier movement
of electrons from the top surface of the substrate 2 to attract electrons to the substrate
body 2S. (Kawagoe at 15:62-16:40.) Kawagoe states that “the impurity concentration
of the p-well 6p is given such a gradient that it is gradually lowered in the depthwise
direction from the surface of the epitaxial layer 2E. so that the influence to be caused
by the carriers (or electrons) due to the a-ray is lowered. Specifically. the electrons
produced by the o-ray are attracted to the substrate body 2S by that concentration
gradient and prevented from entering the p-well 6p so that the soft errors can be reduced
in case the MIS memory of the DRAM or the like is formed in the p-well 6p.”
(Kawagoe at 16:2-11.) Kawagoe’s graded concentration at the active regions (and into
the wells) thusly meets the claimed “to aid carrier movement from the first surface to

the second surface of the substrate.”

-00550: Petition [1] at 25-26

Greenthread Ex. 2088, p. 86 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

» Kawagoe does not mention moving an electron from the “surface layer.”

United States Patent |15 [ Paig

1151 Dau

T
L ote a0 o 9 g
BAne 8 gl 8l 3‘

g ?
! i
R d
g A - i
I )
Vo A
L i |
1.7
it 1 oL

T ==
T T— i
T )

Incidentally, 1n the present embodiment 4, the aforemen-
tioned p-well 6p and n-well 6# are formed to extend from the
surface of the epitaxial layer 2E to the upper portion of the
semiconductor substrate body 2S, as shown in FIGS. 16 and
17, and the p-well 6p and n-well 6n have their impurity
concentrations gradually lowered in the depthwise direction

from the principal surface (having an impurity concentration
N,;) of the epitaxial layer 2E. Thus, the impurity concen-
tration of the p-well 6p is given such a gradient that it is
gradually lowered in the depthwise direction from the sur-
face of the epitaxial layer 2E, so that the influence to be
caused by the carriers (or electrons) due to the a-ray is
lowered. Specifically, the electrons produced by the a-ray
are attracted to the substrate body 2S by that concentration
gradient and prevented from entering the p-well 6p so that
the soft errors can be reduced in case the MIS memory of the
DRAM or the like is formed in the p-well 6p.

wsecor s | Ex. 1007 (Kawagoe) at 15:62-16:11

-00550: PO Resp. [32] at 21-23; PO Sur-Reply [45] at 15 PUBLIC VERSION

IMPURITY CONCENTRATION [atoms/cm?]

—» DEPHT (pm)

-00468: Petition [1] at 24
(annotations added)

Greenthread Ex. 2088, p. 87 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

» Kawagoe expressly says it “prevents” the electrons from “entering the p-well 6p.”

Incidentally, 1n the present embodiment 4, the aforemen-
tioned p-well 6p and n-well 6# are formed to extend from the
mmmy surface of the epitaxial layer 2E to the upper portion of the

United States Patent |15 [ Paig

=i semiconductor substrate body 2S, as shown in FIGS. 16 and
CERES e | 17, and the p-well 6p and n-well 6n have their impurity
concentrations gradually lowered in the depthwise direction
from the principal surface (having an impurity concentration
Ny of the epitaxial layer 2E. Thus, the impurity concen-
tration of the p-well 6p is given such a gradient that it is
) gradually lowered in the depthwise direction from the sur-
face of the epitaxial layer 2E, so that the influence to be
caused by the carriers (or electrons) due to the a-ray is
lowered. Specifically, the electrons produced by the a-ray
are attracted to bstrate body 2S by that concentration > DEPHT (4m)
4 = gradient an om entering the p-well 6p so that
. | the soft errors can be reduced in case the MIS memory of the
@SS DRAM or the like is formed in the p-well 6p.

wsecor s | Ex. 1007 (Kawagoe) at 15:62-16:11

IMPURITY CONCENTRATION [atoms/cm?]

-00468: Petition [1] at 24
(annotations added)

Greenthread Ex. 2088, p. 88 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

* Dr. Campbell admits that the carriers (i.e., “electrons produced by the a-ray”) are created
in the substrate below the wells.

Q. And the focus of Kawagoe and

Nishizawa and Onoda, was to solve that problem

104172004 Morolithic Power Systerns Inc. v, Greenthread, LG Stephen A, Campbsll, Ph.D.

and block the carriers from coming up into the

Page L
LMOPHx UNLE= STAIRS ZJALEND AND MRADEMARL Obk_CRF

WPORE I BATTNT TRTAL AND RPPREAS BOARD

substrate, or into the transistor?

=z
E

FOMO_ITHIC EOWER SYSTEME
N,

A. I would put it just slightly

=
v

differently. They are not saying that they are

=
m

SREENTIRFAL, LG, ;ﬁTﬁﬁ. o totally blocking all of the carriers. They are

Satont, oo

reducing the carrier flow to an acceptable level.

DR ]
A. CEMESELL, FH.D.

e e Q. Okay. But they are reducing the

2.0, Sentral Jayligh: Tiws

IMPURITY CONCENTRATION [atoms/cm?]

carrier flow in an upwards direction?

—» DEPHT (pm)

-00468: Petition [1] at 24
0. Upwards from the substrate? (annotations added)

A. Yes, that's correct.

wres Digitz EvidenceGroup, com Gigital Evidence Group Crt 2024 2002320646 A . Ye s - th a t U 5 COorrec t .
reenihead Fx. 2058, p. 7 o
v

Ex. 2058 (Campbell Dep. Tr.) at 43:8-20 Greenthread Ex. 2088, p. 89 of 149
-00550: PO Resp. [32] at 23, 28-29; PO Sur-Reply [45] at 16, 24 PUBLIC VERSION DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 89
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

* Dr. Glew confirms that Kawagoe is not concerned with carriers in the “surface layer.”

FIG. 16

1

\‘ 9P 4p 9Pa 102
!

’ \
7
i , N
CNURINID)
P Ne VOA% =
R N

N
= e

||

Kawagoe carriers

=/

] T ] T ]
1.3/ I-Nb| l 4Na
“Pa Tep  Nc 4Nd ”

W;

IPR2024-00553 on U.S. Patent No. 11,316,014

———
6n | 4P|
4Pb LPd

DECLARATION OF ALEXANDER D. GLEW

But while Kawagoe does disclose a “concentration gradient.” Dr. Campbell misses
the context of Kawagoe. In general. there are three possibilities: a reference

disclosing a dopant concentration gradient in a semiconductor device could a) teach

H . . - . .
that the concentration gradient aids carrier movement; b) teach that the concentration

gradient impedes carrier movement: or ¢) be silent as to the concentration gradient
aiding or impeding carrier movement. Kawagoe teaches using a concentration
gradient to impede carrier movement. Kawagoe is concerned with naturally
occurring a-rays striking a semiconductor device and generating free electrons in the
substrate J) Kawagoe’s free electrons can disrupt the operation of the device during
a “single event upset” (“SEU”). Dr. Campbell fails to appreciate that Kawagoe

teaches a “concentration gradient™ to “prevent|] [the SEU-generated carriers] from

entering the p-well.” Ex. 1007. 16:7-11.

Kawagoe does not address carriers in the surface / active
region, and as the annotated image above shows, does not “aid carrier movement”
to the substrate / second surface / area of the substrate where there are no active
regions, because Kawagoe’s carriers are nowhere near what the Petition identifies

as the “surface™ or first/second “active regions.” Recall that the dopant gradient

keeps the alpha particle-generated electrons (SEU) from entering the well. Since the

well starts at the surface / active region and extends down to the depth 2WE. the

generated electrons m@mate in the substrate below the wells, 1) the area

highlighted in yellow.

Greerthread Fx 2057, p. 7 of 45

-00550: Ex. 2057 (Glew Decl.) at 9162

WPS v. Greenthread

-00550: PO Resp. [32] at 21-23; PO Sur-Reply [45] at 15-17

PUBLIC VERSION

-00550: Ex. 2057 at 9166
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

* Dr. Glew confirms that Kawagoe is not concerned with carriers in the “surface layer.”

FIG. 16 Q. And it states, "The electrons produced by

1

\‘ 9D 1p Pa 49,

! I A the alpha ray are attracted to the substrate body 2S5

by that concentration gradient." The state -- and

S~ BN
7 ) 7 i 1 ]
)&:{“A“%’;ﬁ%\% , then it continues, and. The statement that says,

|

"Attracted to the substrate body 2S, as a POSITA in

T

““@?WT'* der Glew 2004," how would you understand -- what would you
3 / 4Nb 4Na

—
| 4p
WPd % 6P 4N 4Nd

ad, LLC (PTAB)
nnderstand attracted to mean?

A. Well, it describes electrons that are below
the P-well. They don't want them entering the

P-well. So electrons below the P-well are acted upon

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY b y a £q eld so that the vV S5 T ay in substrate.

Ex. 1055 (Glew Dep. Tr.) at 112:10-20 ... inread £x. 2088, 0. 91 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

* Dr. Glew confirms that Kawagoe is not concerned with carriers in the “surface layer.”

Q. Does Kawagoe say that electrons generated

near the surface can be disregarded?

THE WITNESS: Well, Kawagoe says that it
keeps electrons from entering through the P-well. So
it never mentions that it's dealing with alpha

particle generated electrons above the P-well. It

. s . .
Kawagos carrlers just says that it's stopping them from entering

M, chké3 be[ '#M through the P-well. So it's consistent with that.
4Pb LPd 6p  Nc &Nd

Ex. 1055 (Glew Dep. Tr.) at 117:4-12

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com

WwWww.planetdepos.com

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055

: PO Sur-Reply [45] at 16-17 PUBLIC VERSION

Q. Does Kawagoe's concentration gradient hawve
any effect on -- any force effect on electrons in the

device?

THE WITNESS: As I recently spoke, Kawagoe

at column 16, starting at the top, describes that

there's a concentration gradient and this
concentration precludes electrons from entering the
P-well. 5So it does have that effect. That is, the
electrons generated by the alpha rays or alpha

particles.

Ex. 1055 at 120:20-121:5

Greenthread Ex. 2088, p. 92 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

* Dr. Glew did not admit that Kawagoe pushes electrons downward from the surface.

Q. Looking at Kawagoe's Figure 17, which THE WITNESS: The concentration or impurity

depicts the concentration gradient, and comparing it concentration gradient shown in Figure 17 is

to Figure 16, looking at Figure 16, at the point decreasing to the right. Therefore, the field would

between 2E and 25 which is indicated by the dashed point to the left. So holes would experience a

A«}{i‘b@ 7 ‘_.'\:l" g line, what would the concentration gradient impart? potential force in the left direction, or upward, and

CALT S

R NN
AN ZZgrzT >

N fe A downward force on an electron or an upward force on electrons would be pushed potentially in the opposite
L2l Zocros

~tron? . . . . .
TT an electron? direction to the right or downward. This is an

effect in isolation.

Kawagoe carriers “
SRR der Glew )
3/ Wb[ 'Lm Whether there was actually any motion or

pa *P2 60 e 4Nd
ad, LLC (PTAB)

net effect would depend upon other forces acting upon

the electron also.

Ex. 1055 (Glew Dep. Tr.) at 122:14-123:7

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com

WwWww.planetdepos.com

g7 | I

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY
MPS EX. 1055
Greenthread Ex. 2088, p. 93 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

* Dr. Glew did not admit that Kawagoe pushes electrons downward from the surface.

Q. And assuming that an alpha particle does THE WITNESS: What I can't do is identify

generate an electron in Figure 1l6's P-well region 6P, the net sum of forces acting upon that electron in

are you able to answer me today whether that electron the P-well. The patent is specific and clear that
would be attracted upwards, downwards, or locked in below the P-well there's sufficient forces to keep

.-\i:“- é\”‘/-g‘:i : place? .
LA N m’ﬂ‘\}l}' : the electron from entering the P-well. It doesn't

S
P ~\§‘\./«r A make that same claim or assertion in the P-well or

=

active area. BAs I cited to on page 39 of my report,

Kawagoe carriers “ der Glew from column 16, line 7 on, "Those electrons are

“*',aé / l.h"ab[ | 4ha
6P 4N 4Nd . precluded from entering the P-well, those generated
ad,

7 J ] {
6n | 4P|
4Pb LPd

by the alpha ray or alpha particle.™

Ex. 1055 (Glew Dep. Tr.) at 120:4-19

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com
WwWww.planetdepos.com

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055

Greenthread Ex. 2088, p. 94 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

» Kawagoe does not disclose “aiding carrier movement” from the surface to the substrate.

IMPURITY CONCENTRATION [atoms/cm?]

—» DEPHT (um)

IMPURITY CONCENTRATION [atoms/cm?]

Scenario 1

SEU electron stays in substrate
and never enters p-well

IMPURITY CONCENTRATION [atoms/cm?]

0 ‘ Wi

—» DEPHT (um)

Scenario 2

SEU electron moves deeper
into substrate

-00550: PO Resp. [32] at 21-24; PO Sur-Reply [45] at 15-17, 19-20

IMPURITY CONCENTRATION [atoms/cm®]

—» DEPHT (um)

Scenario 3

SEU electron theoretically
enters p-well contrary to
Kawagoe specification

PUBLIC VERSION

—» DEPHT (um)

IMPURITY CONCENTRATION [atoms/cm?]

Scenario 4

SEU electron theoretically
enters p-well contrary to
Kawagoe specification

—» DEPHT (um)

Scenario 5

SEU electrons are not in the
active region
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

Kawagoe does not disclose “aiding carrier movement” from the surface to the substrate.

11

United States Patent |15

IMPURITY CONCENTRATION [atoms/cm?’]

—DEPHT (um)

Scenario 5

SEU electrons are not in the
active region

MPS EX 1007 - 1/28

Greenthread Ex. 2088, p. 96 of 149
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Brandon Merrill
Stamp

Brandon Merrill
Stamp


4. Kawagoe Does Not Move Carriers from the “Surface Layer”

» Kawagoe does not disclose “aiding carrier movement” from the surface to the substrate.

“probability of
PROTECTIVE ORDER MATERIA [eleCtrOn S] e
UNITED STATES PATENT AND TRADEMA| extremely low,,

BEFORE THE PATENT TRIAL AND APPE; and c a n be \
smeowmssesol | ““disregarded.”

2F

MONOLITHIC POWER SYSTEMS, T

cm:ncr, Nishizawa, 1921-34, 20:19-22

GREENTHREAD, LLE,
; S }

Case [PR2024-00550) eleCtrons
—— | “prevented from

| entering the p- |
- J
well 6p” . '

Ex. 1007 at 16:7-11 .

[2\4(25}

-00550: PO Response [32] at 25

Greenthread Ex. 2088, p. 97 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

Because Kawagoe does not expressly teach moving carriers from the “surface layer,”
Petitioner had the burden to identify an electric field that would move carriers from the
“surface layer.”

In the absence of any teaching of the claim limitation in the prior art, Petitioner
" has two options: 1) it can read “aid carrier movement from the first surface” (or

{ active region) out of the claim or 2) it can argue that any “graded dopant

concentration” in the active region will “aid carrier movement.” Both options fail.

-00550: PO Response [32] at 2

Greenthread Ex. 2088, p. 98 of 149
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4. Kawagoe Does Not Move Carriers from the “Surface Layer”

* Petitioner did not identify an electric field, much less an electric field starting at the surface layer.

* Petitioner’s only mention of “field” for Kawagoe is conclusory.

As shown in FIG. 17, Kawagoe’s downward graded dopant concentration for The gradient of

each of the p-well 6p and n-well 6n is present from the top surface to the bottom surface || this graded dopant concentration is represented by a portion of the purple arrow

N of each well to generate a drift electric field to move their respective minority carriers | | which is also the direction of the electron carrier movement caused by a drift electric

EEFORE THE DA downward to the bottom surface of each well, which the is second surface of the field associated with the graded dopant concentration i the second active region

substrate 2 in Kawagoe. (Ex. 1003, 49173-178.) Therefore, Kawagoe’s downward which is at the top of the p-well 6p.

MONOLIT]
graded dopant concentration meets the claimed “to aid carrier movement from the first . _00468: Ex. 1003
GREENTIRLEAD, LLC.
4 surface to the second surface of the substrate.” Patent O, (Campbe” Decl.) at 9177

-00550: Petition [1] at 25 PTAB Procading Nos.

PTAB CASE NO. IPR2024-(W550 1PR20124-00550 on U8, Patent No. 10,310,842
TPR2024-00551 on 118, Patent No. 10,734 481
1PR2024-00552 on U.S, Patent No. 11,121,222
1PR2024-00533 on U5, Patent No. 11,316,014

PETITION FOR INTER PARTES REVIEW
OF U.8. PATENT NO. 10,510,842
UNDER 35 U.S.C. §312 AND 37 C.F.R. §42.104

DECLARATION OF STEPHEN CAMPBELL IN SUPPORT OF PETITIONS
FOR INTER PARTES REVIEW OF
L.S. PATENT NOS. 10,510,842 10,734,481; 11,121,222; AND 11,316,014

MPS EX. 1003

Greenthread Ex. 2088, p. 99 of 149
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Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”

Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”

Greenthread Ex. 2088, p. 100 of 149
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Onoda does not mention moving carriers from the “surface layer.”

B-B' Total Dopant Profile
———r p

Eﬂ—v—nﬁj—z—r—\—r T
E P Well Profile -

M&—~ = F known property of semiconductor devices long before September 2004. (Ex. 1003,

First Semiconductort
Third Well Region 105a Laver 101

TS The fact that a graded concentration aids the movement of carriers was a well-

M/Snwrgﬂ 'uff;:rm-ﬂ'z LA s Sesond Semiconductor . 9103, 46-58.) Indeed. Patent Owner admitted that to be the case in prosecution, where
e E - 3

Laver 102

UNITED STATES | : ‘ £ E Patent Owner. citing prior art, stated that “the graded dopant concentration itself creates

EFFORE THE A ' ' N TN B PR ] a ‘built-in” electrical field” and this “built-in” electric field “forces the movement of
i i E Depth (um)

carriers into a particular direction. whereby the ‘direction’ of the electrical field and

MONOLITIIC POWLER SYSTEMS, INC.,

-00550: Petition [1] at 54-55

RETHer the resulting direction of the carrier movement depends solely on the slope of the

V.
GREENTHREAD LLC,

graded concentration of dopant.” (Ex. 1003, 9947, 103.). The net effect of the graded

Patent Owner,

PTAB CASE NO. IPR2024-M350 dopant concentration is to cause catriers (e.g.. electrons) to move from the top surface

PETITION FOR INTER PARTES REVIEW of the substrate 100 to the bottom surface of the layer 102, which is towards the second

OF U.8. PATENT NO. 10,510,842
UNDER 35 U.S.C. §312 AND 37 C.F.R. §42.104

surface of the substrate 100. (Ex. 1003, §104.)

-00550: Petition [1] at 52-53

Greenthread Ex. 2088, p. 101 of 149
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Onoda’s dopant profile is not graded in the “surface layer” to aid carrier movement.

UNITED STATES J

BEFORE THE PA

MONOLIT]

PTAB

Shown below is the graded concentration profile of FIGS. 8 and 11 (which depict
intermediate processing steps) annotated on top of FIG. 3 (which is the final
constructed device) to demonstrate that the “at least a portion of at least one of the first
and second active regions having at least one graded dopant concentration.” As can be
seen from the below. the dopant profile is downward graded going through the channel
of the active region. the third well regions 105a/b/c. and the second semiconductor

layer 102. Immediately following annotated FIG. 3. is annotated FIG. 11. depicting

that the downward gradient exists in the active region’s (tan) channel. (Ex. 1003 at

q100.)

PETITION FOR INTER PARTES REVIEW
OF U.8. PATENT NO. 10,510,842
UNDER 35 U.S.C. §312 AND 37 C.F.R. §42.104

-00550: Petition [1] at 51

PO Resp. [32] at 26-27; PO Sur-Reply [45] at 21-22

PUBLIC VERSION

Onoda’s FIG. 11 depicts the graded dopant profile across the p-type well regions
105a. 105b. 105¢, which constitutes the “at least one graded dopant concentration™ of
the “at least a portion of at least one of the first and second active regions.” FIG. 11 is
a cross sectional slice (B-B) through the device depicted in FIG. 8, which is the same
embodiment as FIG. 3. (See, e.g.. Onoda at [0041]-[0045]). As can be seen from the
below. the dopant concentration decreases as a function of depth through the third well
region 105a (p-type) and the second semiconductor layer 102 (p-type). Then. at the
point where the slice reaches the semiconductor layer 101. the dopant concentration
increases. (Jd. at [0052].). Moreover, a POSITA would have understood that third
well regions 105b and 105¢ would have the same dopant profile as region 1035a,

because the composition of all three regions are identical. (Ex. 1003 at §98-100.)

FIGS. 8 and 11 are shown annotated below.

-00550: Petition [1] at 49-50

Greenthread Ex. 2088, p. 102 of 149
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Onoda’s dopant profile is graded below the “surface layer.”

” 20 B-B' Total Dopant Profile Onoda’s FIG. 11 depicts the graded dopant profile across the p-type well regions
I'|‘T|Y'll|"['l!11[|l[!!IIIII!!‘[!

———P Well Profile
70 19 the “at least a portion of at least one of the first and second active regions.” FIG. 11 is

105a. 105b. 105¢, which constitutes the “at least one graded dopant concentration™ of

a cross sectional slice (B-B) through the device depicted in FIG. 8, which is the same

UNITED STATES J

10 18 First Semiconductort
S @\\ ell me@ Laver 101 _ embodiment as FIG. 3. (See, e.g., Onoda at [0041]-[0045]). As can be seen from the

10 17 ' Second Semic m@ below. the dopant concentration decreases as a function of depth through the third well

MONOLIT] Laver | C' 2

region 105a (p-type) and the second semiconductor layer 102 (p-type). Then. at the

f 0 L P-type .

point where the slice reaches the semiconductor layer 101. the dopant concentration

; 0 15 , increases. (Jd. at [0052].). Moreover, a POSITA would have understood that third

PETITION K

T laf‘f'_1;_1.|11|1I|lxnlllnll|11111_.|-
0 ! 2 3 4 5 6 because the composition of all three regions are identical. (Ex. 1003 at §98-100.)

well regions 105b and 105¢ would have the same dopant profile as region 1035a,

Depth (Llln) FIGS. 8 and 11 are shown annotated below.

-00550: Petition [1] at 52 -00550: Petition [1] at 49

Greenthread Ex. 2088, p. 103 of 149
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Onoda is silent as to where the “active region” or “surface layer” begins and ends.

104172004 Morolithic Pawer Systerns Inc. v, Greent

LHOPHE UNLE= STANRS ZATENT ARL

WFORE I FATTNT TRTAT, AN

FOMO_ITHIC EOWER SYSTEME
N,

CREFNTHASFRD, "L,

Satont, v nr.

113

ol 16

11

12

v 14

e 15

Q. Dr. Campbell, can you tell me where
the active region would be on this graph?

A. The active region, as I mentioned
before, is coincident with the depth of the
source of drain.

This profile is showing the channel
doping and below. S0, we don't see the source or
drain here.

So, I can't say exactly where the
active area would end.

But consistent with my previous
remarks, I believe the source drain depth was
about a half a micron.

So, with that, assertion, the active

area would go from 0 to 0.5 on this spot.

Q. Okay. But you can't be sure because
you are not sure of the depth of source and
drain?

That is correct.

wws, gitaIEvidenceGroup,com Digital Evidence Graup 't 2024

202-232-0646

-00550: PO Sur-Reply [45] at 22

PUBLIC VERSION

Ex. 2058 (Campbell Dep. Tr.) at 52:2-20
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Onoda’s dopant profile does not begin to angle downward until below the “active region.”

Q. How would you describe this gradient?
Q. Dr. Campbell, can you tell me where
R, The dopant file is shown on an X scale of

the active region would be on this graph?
zero to six micrometers, UN or UM. The initial

¥ %k %k
— = portion on the left side approximately half a micron

s e | But consistent with my previous
M appears to be flat. I don't see a downward slope.

vonozizare o | remarks, I believe the source drain depth was
Eop Subsequent to the first half micron, it does slope

about a half a micron. . .
downward. Then, beyond five microns, the dopant

S0, with that, assertion, the active profile.

CREFNTHARFRD, I

“ztant,

area would go from 0 to 0.5 on this SpOt. Case: Monolithic Power Systems, Inc. -v- GreenThread, LLC (PTAB) Ex. 1055 (GIEW Dep Tr)

Ex. 2058 (Campbell Dep. Tr.) at 52:2-16 at31:22-92:4

ar 17, 2074

ral Jayligh: Tiws

Planet Depos
Phone: #53.433 3747 | Email franscripts@planetdepos. com
wwplanetdepos.com

WOCRLDWIDE COURT REPCRTING & LITIGATION TECHNOLOGY

wws, gitaIEvidenceGroup,com Digital Evidence Graup 't 2024 2022320646
MPS EX. 1055

Greenthread Ex. 2088, p. 105 of 149
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Onoda’s dopant profile does not exert a downward force in the “active region.”

Transcript of

Daj
Case: Monolithic Power §

Planet Depos

Phone: 8534333767 | Email:

Q. I misspoke. Let me just re-ask. 1In the
vertical direction, looking at Figure 11, how would
you presume a force to be applied onto an electron in
the device of ONODA? Would it be upwards force,

downwards force, or net canceled? So zero force.

THE WITNESS: To begin with, in the region
of zero to about half-a-micron in Figure 11, the
concentration appears to be flat or constant,
roughly, in terms of concentration. So there would
be no force in the first half-micron exerted by this
-- by a field generated by this dopant profile.

Beyond half-a-micron, the concentration decreases.

Q. Looking at Figure 11, 1is it possible to
tell whether Figure 11 is capable of aiding the
movement of holes from the surface layer to the
substrate?

MR. BOMBACH: Objection. Leading.
THE WITNESS: Because the dopant profile is
flat, it does not generate an electric field near the

surface. It is flat near the surface. Thus, it

cannot move holes or electrons or any charged

carrier.

WwWww.planetdepos.com

Ex. 1055 (Glew Dep. Tr.) at 94:1-13

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055

PO Sur-Reply [45] at 22-23

PUBLIC VERSION

Ex. 1055 at 178:9-18
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Nishizawa does not address carriers at the surface; these can be “disregarded.”

United States Patent

Nishizawe et al.

4] SHORT CHANNEL MOSFET WITH
ANTI-PUNCH THROUGH REGIOY

5] Taventors: Junicki Nishizawas Fadslf
oth of Sendai, J

{73 Assimnee: Zaldan Hofin Handotai
‘Shinkoksi, Seads

tance

As shown in FIG. 33, when | |

the alpha-particle gains an energy €3 of about 360 keV,
it creates electron-hole pa1rs with highest probability.
In case the alpha-particle gains an energy higher than
that, the probability of generation of electron-hole pairs
drops sharply. Accordingly, it will be understood that

- the alpha-particle immediately after irradiation to the

surface of a semiconductor body has an energy of sev-

- eral MeV, for example about 5 MeV, and that, accord-
-1ingly, the probability of creation of electron-hole pairs
1is extremely low near the surface. The alpha-particle
—mmnel Wi begin to create electron-hole pairs after it has en-
" |tered into the semiconductor substrate to a certain dis-

That is, the amount of electrons
created which adversely affect the memory action is no
greater than only 10% of the stored electric charge, and
thus it can be disregarded.

Ex. 1046 (Nishizawa) at 19:21-34

: PO Resp. [32] at 29; PO Sur-Reply [45] at 22

PUBLIC VERSION

Ex. 1046 at 20:19-11

Greenthread Ex. 2088, p. 107 of 149
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Dr. Campbell explained that Nishizawa does not teach moving carriers downward from the
“surface layer.”

13 Q. So, the electrons are coming, Q. And the focus of Kawagoe and

14 Nishizawa is concerned with electrons coming up Nishizawa and Onoda, was to solve that problem

10172024 HMerol

15 from the substrate? and block the carriers from coming up into the

ZMIHE UNLE=D

VRFORE T

16 A Tz Rz =orrmci= substrate, or into the transistor?

FOMO_ITALC EvE

N,

Ex. 2058 (Campbell Dep. Tr.) at 31:13-16 A. I would put it just slightly

differently. They are not saying that they are

Satont, oo

SREFTRE 1S iln-m. - totally blocking all of the carriers. They are

reducing the carrier flow to an acceptable level.

RISMES ', 20 2055 O G

STFTFEN AL CRMPSFTT, TH.T.
fotete 17, 7 Q. Okay. But they are reducing the
a.r. Cen-ral Daylight Tiws
carrier flow in an upwards direction?

A. Yes, that's correct.

Q. Upwards from the substrate?

wres, Digitz/EvidenceGroup.cam Digital Evidence Graup St 2024 202-233-0646 h |
e o S . Yes, that's correct.
v. Greenifrea:

Greentﬁ‘&d@i&@%A‘&:&ﬂQ
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Dr. Glew confirmed that Nishizawa does not teach moving carriers downward from the

“surface layer.”

Q. What PN junction of Nishizawa are you
specifically referring to in paragraph 607

A. In that I'm rebutting Dr. Campbell, I might
need to look at Dr. Campbell's declaration to put
better light on this. 1In general -- I'll give this
one more minute. Nishizawa is generally concerned
with, among other things, spurious electrons
generated by events, external events, and has created

a shield of sorts underneath the transistor.

Ex. 1055 (Glew Dep. Tr.) at 96:13-21

Case: Monolithic Power Systems, Inc. -v- Green Ihread, LLC (F 1AB)

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com
WwWww.planetdepos.com

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055

-00550: PO Sur-Reply [45] at 24

A. And to the extent that the whole purpose of
that feature 33A in Figure 35 is to keep electrons
from entering the transistor region and interfering
with the operation of NMOS device shown in 35, it is
a barrier to electrons entering from the substrate
upward. If it were to pull electrons down from the
operating transistor that would be, as I described
previously, deleterious to the functioning of an NMOS
device, robbing it of the majority of its electron
carriers, which are required for operation. So
either it would render it non-functional if it pulled
them down, or degrade the speed or performance of the

NMOS device.

Q. I'll ask this more simply. Looking at
Nishizawa column 18, lines 35 through 54, are you
able to tell me whether an electron generated by an
alpha particle hitting region 332 goes up, down, or
is fixed in place?

MR. WHITEHURST: Object to form.

THE WITNESS: Column 18 at the paragraph
beginning at line 35 describes that the electron that
enters region 33A is stopped from entering source
drain region 13. So to some extent, it is hindered

from vertical entry into the region 13.

Ex. 1055 at 98:2-14

PUBLIC VERSION

Ex. 1055 at 106:8-18
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5. Onoda Does Not Move Carriers from the “Surface Layer”

Because Onoda (and Nishizawa) do not expressly teach moving carriers from the “surface
layer,” Petitioner had the burden to identify an electric field that would move carriers from
the “surface layer.”

In the absence of any teaching of the claim limitation in the prior art, Petitioner
" has two options: 1) it can read “aid carrier movement from the first surface” (or

{ active region) out of the claim or 2) it can argue that any “graded dopant

concentration” in the active region will “aid carrier movement.” Both options fail.

-00550: PO Response [32] at 2

Greenthread Ex. 2088, p. 110 of 149
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5. Onoda Does Not Move Carriers from the “Surface Layer”

* Petitioner did not identify an electric field, much less an electric field starting at the surface layer.

* Petitioner’s only mention of “field” related to its erroneous prosecution history arguments.

Element [1.5]: “at least a portion of at least one of the
first and second active regions having at least one

UNITED STATES J

BEFORE THE PA

graded dopant concentration to aid carrier movement
from the first surface to the second surface of the
substrate.”

[ENT TRIAL AN APPEAT, BOARD

MONOLITIIC POWLER SYSTEMS, INC.,

GREENTHREAD LLC,

PTAB CASE NO. IPR2024-(W550

PETITION FOR INTER PARTES REVIEW
OF U.8. PATENT NO. 10,510,842
UNDER 35 U.S.C. §312 AND 37 C.F.R. §42.104

-00550: Petition [1] at 23, 49

Pelilioner,

V.

Patent Owner,

-00550: PO Resp. [32] at 28-29; PO Sur-Reply [45] at 23-25 PUBLIC VERSION

The fact that a graded concentration aids the movement of carriers was a well-
known property of semiconductor devices long before September 2004. (Ex. 1003,
€103, 46-58.) Indeed, Patent Owner admitted that to be the case in prosecution, where
Patent Owner, citing prior art, stated that “the graded dopant concentration itself creates
a ‘built-in’ electrical field” and this “built-in” electric field “forces the movement of
carriers into a particular direction. whereby the ‘direction’ of the electrical field and
the resulting direction of the carrier movement depends solely on the slope of the
graded concentration of dopant.” (Ex. 1003, 1947, 103.). The net effect of the graded
dopant concentration is to cause carriers (e.g.. electrons) to move from the top surface
of the substrate 100 to the bottom surface of the layer 102, which is towards the second

surface of the substrate 100. (Ex. 1003, §104.)

-00550: Petition [1] at 52-53
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Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”
Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”

Petitioner has the burden to identify electric fields that would “aid carrier movement.”

Greenthread Ex. 2088, p. 112 of 149
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6.Petitioner Has the Burden to Analyze the Electric Fields

e Because the Prior Art does not expressly teach moving carriers (or minority carriers) from the
“surface layer,” Petitioner has the burden to:
— identify an electric field that is in the correct location (i.e., starts in the “surface layer”)
— identify an electric field that points in the correct direction
— analyze the other fields in the “surface layer”

In the absence of any teaching of the claim limitation in the prior art, Petitioner
1 has two options: 1) i1t can read “aid carrier movement from the first surface” (or

active region) out of the claim or 2) it can argue that any “graded dopant

concentration” in the active region will “aid carrier movement.” Both options fail.

-00550: PO Response [32] at 2

Greenthread Ex. 2088, p. 113 of 149
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Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”
Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”
Petitioner has the burden to identify electric fields that would “aid carrier movement.”

Petitioner’s expert confirmed that carriers in the “surface layer” are affected by numerous other fields
and forces.

Greenthread Ex. 2088, p. 114 of 149
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Campbell testified that only a “properly constructed” electric field would actually move

carriers.

104172004 HMerolithic Pawer Systerns In:

LMOPHE UNLI=D STAMLS ZATE

WEORE IR RATTNT TRT

FOMO_ITHIC EOWER SYSTEME
N,

CREEKTHSFAL, 1L,
Satont, oo

wws, gitaIEvidenceGroup,com Digital Evidence Gro

-00550: PO Resp. [32] at 3, 10, 19, 25, 27; PO Sur-Reply [45] at 18, 23-24

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 to be, the
direction has to be correct.

If you're moving poles, then you
have to have the electric field that points
downward.

If you're moving electrons, the
electric field has to be pointing upward and you
have to have a sufficient electric field
intensity to prevent most of the carriers from

being collected by the drain.

Q. So, in order for an electric field
to push minority carriers away from the surface,
it has to be properly constructed, right?

A. That is to say by properly
constructed what I meant is that it is of the
correct direction.

Q. So, not all electric fields will
push the minority carriers away from the surface,

right?

Ex. 2085 (Campbell Dep. Tr.)

at 39:22-40:9

o D gita|EvidenceGroup.om Digtal Evidence Group Crt 2024 202-232-0645

Greenthread Ex. 2085 p 107178
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Ex. 2058 (Campbell Dep. Tr.) at 34:1-14
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Campbell testified that temperature affects carrier motion.

10172024 Monolithic Power Systerns Inc. v, Greenthread, LG St

LMOPHE UNLI= STAMLS

FOMO_ITHIC EOWER SYSTEME
N,

CREFNTHASFRD, "L,

Satont, v nr.

RISMES ', 20 2055 O G

SSEFEEN A, CRMESELE, FH.T-

Gulshar 17, 2074

2.0, Sentral Jayligh: Tiws

wws, gitaIEvidenceGroup,com Digital Evidence Graup 't 2024

Q. Ckay. Can, does temperature affect
the carrier motion?

A. In general? Yes. General, the
mobility of carriers decreases as the temperature
increases.

The number of minority carriers, you
know, this is not excess minority carriers, this
is just the number of minority carriers in an
undisturbed sector, increases with temperature.

And since the fusion coefficient is
proportional to the mobility, as the temperature
goes up, both mobility and the diffusion

coefficient goes down.

Q. Can you think of any situation where
you might want to use a different doping profile
for a higher temperature range?

A. Yes. It is certainly possible.

Q. Why i1s it possible that you would
want to use a different doping profile for a
higher temperature range?

A, The higher temperature range
introduces the higher concentration of minority
carriers nowhere near what you get with an
alpha-particle strike but still more than you
would have in a lower temperature.

You would also change the threshold
voltage, and you want to make sure that over that

temperature range, the threshold voltage stays

within the range specified.

-00550: PO Resp. [32] at 3, 11-12, 15, 17, 20, 27, 30; PO Sur-Reply [45] at 23

Ex. 2058 (Campbell Dep. Tr.) at 34:15-35:5
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Campbell testified that P-N junction capacitance affects carrier motion.

. This is called the depletion region.
Q. Okay. Does the capacitance created

, . -
at a PN junction affect carriser motion? And you're lsft with positive and

- . T negatively-charged ions on the two sides of the
10f17 /2024 _—_ - -

substantial electric field in the depletion junction.

T

oo 1Al . : Znd, that creates a capacitance.
reglon.

N,

. . . - Thus, and that alsc creates an electric field.
There's a region near the junction

p v . 1 n T
where the carriers are, annihilate =ach other. Q. End, 1s that electric field that’s

CREFNTHSH

They come across the boundary and recombine them on top of the electric field created by the

: . - dopant ingredients?
creating a region where there are a few carriers.

a)

a. Yes. The electric field -- yes.

I'11 just =ay ves.

Ex. 2058 (Campbell Dep. Tr.) at 35:22-36:19

wws, gitaIEvidenceGroup,com
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Campbell testified that electric fields produced by the gate oxide affects carrier motion.

11722f2024

Q. Do you recall some of the forces
that affected the semiconductor devices the most?
A. Well, if the dewvice is operating
properly, the gate electrode produces an electric
field that produces a very strong effect on the
movement of carriers.
And, the wvoltage on the drain,
again, has a very strong effect.
If you are asking what is the
strongest, that is the strongest —— those two are

the strongest.

When you were working on these

MOSFETs, what forces affected the minority
carriers?

A. The obvious one was the one that is
being discussed in these patents, the existence
of an inherent electric field due to a doping
gradient.

That is not as strong -- excuse me.
That is not as strong of a force as the electric

field created by the gate.

w1 gitalEy dencaGroup.com

Digtal Evidence Graup € rt 2024 202-232-0546

Greerthread Bx. 2085 p 167 178
WPS v. Gresntread

-00550: PO Sur-Reply [45] at 18-19, 23

Ex. 2085 (Campbell Dep. Tr.) at 50:19-51:7
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Campbell testified that different semiconductor materials have “different resistances”
which affect carrier motion.

So, different semiconductors have 2] Q. 3o, it sounds like you could have Q. But if we were talking about silicon

different resistances; 1is that right? 2 the same amount of dopants, but those dopants where it is more sluggish, if you are trying to
A. Different resistances -- if they : will have a different effect in different get a carrier to move, do you have to put more
have the same doping concentration, they would semiconductors. 3 force on it?

have different resistances. Is that what you are saying? A, Right. To get it to move to the

'EX 2085 (Campbell Dep Tr-) atl 145:18-22 A Yes, that is correct. same velocity, you would need a larger electric

Q. 2nd why would the same amount of field which is more force.

dopants hawve a different effect in different EX 2085 at 145.18_22

semiconductors?

SREENTHRELD, ZIC,

A, Because the different semiconductors
have different mobilities. The carriers are
effectively lighter or heavier.

3o, yvou have more of them, but they

are more sluggish in one material compared to

another.

Ex. 2085 at 146:21-147:13

w1 gitalEy dencaGroup.com Digtal Evidence Graup C i 2024 202-232-0546
Grearthread Bx. 2088 p 1 0f 176
WPS v. Gresriread

Greenthread Ex. 2088, p. 119 of 149
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7. Carriers in the Surface Layer are Affected by Numerous Fields

e Dr. Campbell testified to other forces and fields that affect carrier motion.

Q. Do imperfections in a silicon I can give you examples of forces.

crystal affect carrier motion? Okay.

s - . Yes, that's one of the scatter B. The slectric fisld force is one of

them. Grawvity is another. Mechanical forces

w1

mechanisms. 5So, 1t reduces mobility or 1t

FOMO_ I

., ) o like neural forces or applied mechanical forces.
] reduces diffusivity.

There are prokabkly othsrs, but thoss
Ex. 2058 (Campbell Dep. Tr.) at 39:8-12

are the most common ones.
CHREENTHSFALD, LLZ,

Sztant e or.
Q. Can you think of any other forces?

MO A 2T Ok G
ST R PR T n. Oh. HNuclear forces. That is a

Gulshar 17, 2074

2.0, Sentral Jayligh: Tiws

realm of physics that I don't really practice in.

enortad by:  _orl J. Goodin, RPR, CRR, S84

Ex. 2085 (Campbell Dep. Tr.)
at 44:8-17

wiww. Digita|SvidenceGipup. com Digitzl Evidence Graup Crt 2024 202-232-0646 e D gita|EvidenceGroup.cam Digital Evidence Group Crt 2024 202-232-0645
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7. Carriers in the Surface Layer are Affected by Numerous Fields

e Dr. Campbell testified to other forces and fields that affect carrier motion.

11722f2024

Marolithic Power Systerrs Inc. v, Greenthreal

NITED STAT=E TATFMT ANT TRADF

SREENTHRELD, ZIC,

brys _arioJ. Gooding RER,

RE T4% DATFNT AN ADOF

Patent Tuez.

Lelifproda i WI595)
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-00550: PO Sur-Reply

Znd so, when I say other forces in
regard to minority carrier transport, ones has to
deal with, well, with the ensrgy associated with
thermal motion, if you will. That is the motion
on — well —— ockay.

211 right. 8o, we have electric
fields, one of which might bs an inhersent field
due to a doping gradient. Znother might be due
to some applied voltage on devices.

Znd then, as I mentioned, you can
have mechanical forces. And mechanical forces
that are of interest in this application would be
collisions betwesn minority carriers and other
minority carriers, or minority carriers and
phonons. Phonons are the wvibration of the atoms

in the crystal lattice.

What would -- when you were
designing MOSFETs, what would affect the movement

of the carriers?

A, The electric fields, temperatures --
temperature, sorry. If there were magnetic
fields around, we don't usually design for that,
but if there were, that would affect it.

If there light exposure -- again,
usually these things are packaged, and so there
is no light. But, if you are not encapsulating
them, then that is scomething to ke aware of.

I may be missing a few things, but
that is what I can think of at the top of my

head.

[45] at 18

Ex. 2085 (Campbell Dep. Tr.) at 45:12-46:5
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Glew confirmed that carrier motion depends on whatever other forces are present.

&

Planet Depos’
We Make It Happen

Transcript of Dr. Alexander Glew

Date: February 5, 2025
Case: Monolithic Power Systems, Inc. -v- GreenThread, LLC (PTAB)

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com

WwWww.planetdepos.com

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055

-00550: PO Sur-Reply [45] at 19

22

23

Would a
graded concentration of dopants create an electric
field that exerts a force onto a minority carrier?

THE WITHESS: The graded concentration
gradient of dopants of the opposite tyvpe of the
carrier may actually just recombine with the opposite
gcarrier. 50 there may not be any opposite carriers
left. If the dopant gradient is of the same type of
the carrier, then it would produce a field
proportional to the gradient. However, that field
may not be sufficient to actually exert a force on
the carrier that resulted in motion.

Whether or not there was motion due to one
spacific force depends upon the other forces that

axist in the semiconductor device.

Ex. 1055 (Glew Dep. Tr.) at 65:22-66:16

Greenthread Ex. 2088, p. 122 of 149
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Glew confirmed that the resistance of the silicon affects carrier motion.

THE WITNESS: I think POSITA would

understand that one would need to account for

@ whatever forces existed. That's something that

Planet Depos’
We Make It Happen

POSITA would do. For example, knowing the resistance

of the silicon, one could try to determine the
Transcript of Dr. Alex

Date: February 5, 2025

Case: Monlitic Powar Systam, . -v. Gred voltage potential necessary to speed up the electron

flow to accommodate a higher cutoff freqguency.

Ex. 1055 (Glew Dep. Tr.) at 60:2-8

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Glew confirmed many of the other forces that Dr. Campbell testified about concerning
carrier motion.

Q. I guess -- well, let me zlow down. A Theze forces and fields, we've recited

graded concentration of dopants would create a force, before. Examples are imperfections such as crystal

and that force may or may not be sufficient to move a dislocations, impurities, temperature. Stress is
minority carrier? also a force. So forth and so on. Junctions create

A. Well, more properly, a graded concentration pretty high forces also in their capacitance.

of dopants, a graded dopant concentration, creates an Junction is a rather abrupt change in concentration

electric field. That electric field, when it acts on in gradient of dopants or of carriers. So that has a

Transcri
P a charged particle, createszs a force. That force may vary large effect.

Case: Monolithic H

not be sufficient to cause current flow, depending Ex. 1055 (Glew Dep Tr)at 66:20-67:15

upon what other forces are present or what other

fields are present in the semiconductor device.

Planet Depos

Phone: 263,433 3767 | Email: franscripts@planeidepos.com
WwWww.planetdepos.com

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Glew confirmed that—in the context of Onoda—it is impossible to determine carrier
motion “without knowing all the forces.”

Q. Do you believe that ONODA's disclosure of Q. The downward sloping portion, are you able

that necessary information that you referenced is a to discern the impact that the force generated by
requirement to address the aid the carrier movement that slope would have on an electron in the ONODA

limitations of the '195, '502, and '222 patents? device?

MR. WHITEHURST: Object to form. MR. WHITEHURST: Object to form.

THE WITNESS: I would say generally, vyes. THE WITNESS: One can't determine the net

Transcrip Without knowing counteracting forces, one can't effect without knowing all of the forces. This is

understand whether or not there is going to be one potential, one force, but any other counteracting
Case: Monolithic H

sufficient field force to motivate current flow. or aiding forces that act in the same direction would

have to be accounted for alsc in order to understand

Ex. 1055 (Glew Dep. Tr.) at 91:6-14

if there was any motion due to this or in this

direction.

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com

th-ﬁlaneu‘lepos.mm‘ EX. 1055 at 92:5'16

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055
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7. Carriers in the Surface Layer are Affected by Numerous Fields

* Dr. Glew confirmed that—in the context of Kawagoe—any “potential force” from a dopant
profile “would depend upon other forces.”

14 0. Looking at Kawagoe's Figure 17, which THE WITNESS: The concentration or impurity

15 depicts the concentration gradient, and comparing it concentration gradient shown in Figure 17 is

16 to Figure 16, looking at Figure 16, at the point decreasing to the right. Therefore, the field would

17 between 2E and 2S which is indicated by the dashed point to the left. So holes would experience a

18 line, what would the concentration gradient impart? potential force in the left direction, or upward, and

19 A downward force on an electron or an upward force on electrons would be pushed potentially in the opposite

20 an electron? direction to the right or downward. This is an

Transcriprorormexanucrorew o :
effect in isolation.
Date: February 5. 2025
Case: Monolithic Power Systems, Inc. -v- GreenThread, LLC (PTAB) s
Whether there was actually any motion or

net effect would depend upon other forces acting upon

the electron also.

Ex. 1055 (Glew Dep. Tr.) at 122:14-123:7

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com
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Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”
Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”
Petitioner has the burden to identify electric fields that would “aid carrier movement.”

Petitioner’s expert confirmed that carriers in the “surface layer” are affected by numerous other fields
and forces.

Petitioner’s expert confirmed “movement of carriers” depends on the sum of all fields in the “surface
layer.”

Greenthread Ex. 2088, p. 127 of 149

PUBLIC VERSION DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 127




8. Movement of Carriers Depends on the Net Field

* Dr. Campbell testified that “movement ... is dependent on the sum of all forces.”

The electric field will provide a

force that would tend to move them in one

direction or the other.

There may be other forces acting
upon the carriers, and you have to add all of the
forces.

Q. Why do you have to add all of the

A. Newton's first law. You have —-- the

movement of an object is dependent on the sum of

all forces on that object.

Ex. 2085 (Campbell Dep. Tr.) at 42:12-22

Greenthread Ex. 2088, p. 128 of 149
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8. Movement of Carriers Depends on the Net Field

* The net force/field is important because the generated electric field “may not have enough
force” to overcome the other forces/fields present.

18 So, for example, 1f I were to have a

minority carrier that is moving towards the
surface at a high wvelocity, and there is a weak
electric field that is pushing it down, 1t may

not have enough force to prevent the minority

carrier from reaching the surface.

Ex. 2085 (Campbell Dep. Tr.) at 46:18-47:1

Greenthread Ex. 2088, p. 129 of 149
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8. Movement of Carriers Depends on the Net Field

* Dr. Campbell testified that “whether the hole actually goes downward” depends on the
“other forces.”

Q. Why did you say the electric field Q. So, I think I understand what you

will tend to push the holes downward? are saying.

11722f2024

a?

A. If I did, it is loose wverbiage. It The slectric field will try to push
iz —— they will push the holes. They will holes downward, but you have to leocock at the other
provide a force that tends to push the holes 2 forces to determine whether the hole actually
down. % goes downward?

Sot 1it. : h. Yes.

A. There are forces that overcoms that, Ex. 2085 (Campbell Dep. Tr.) at 93:7-94:1

but always, always, always push the holes down,

try to find that.

w1 gitalEy dencaGroup.com Digtal Evidence Graup C i 2024 202-232-0546
Grearthread Bx. 2088 p 1 0f 176
WPS v. Gresriread
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8. Movement of Carriers Depends on the Net Field

* Dr. Campbell testified that “what determines movement” is the “net effect of the forces.”

Q. Oh, I understand now. So, let me 15 Q. And why is it important to lock at

make sure I state that correctly. 16 the net effect of the forces?

e ' So, when an electron field is 17 A. Because that is what determines the

pointing in a downward direction, it will create 18 movement, in this case, of the minority carriers.

a force on an electron in an upward direction. Ex. 2085 at 154:15-18
But under Newton's first law, you would have to
look at the other forces in order to determine
what actually happens?

A. Yes, that is always true.

Ex. 2085 (Campbell Dep. Tr.) at 95:9-17

w1 gitalEy dencaGroup.com Digtal Evidence Graup C i 2024 202-232-0546
Grearthread Bx. 2088 p 1 0f 176
WPS v. Gresriread

Greenthread Ex. 2088, p. 131 of 149

-00550: PO Resp. [32] at 11; PO Sur-Reply [45] at 19 PUBLIC VERSION DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 131




8. Movement of Carriers Depends on the Net Field

* Dr. Glew confirmed that the “net sum of the forces determines whether there is motion.”

0. Would -- parsing that. A field would be Would a

generated; correct? graded concentration of dopants create an electric

field that exerts a force onto a minority carrier?

¥ %k %k

Whether or not there was motion due to one

L. L concentration gradient of dopants that
went up and down could create fields that went up and

down also. So there might be not any effective
specific force depends upon the other forces that

field, but the field would have to be of sufficient
exist in the semiconductor device. There may be

magnitude to overcome countervailing or counter ~ _ _ _ _
greater forces that exert force in the opposite

TTanscnp balancing fields from other structures and materials

direction. Forces need to be added up or summed, and

Case: Monolithic H . . .
in the semiconductor device.

Ex. 1055 (Glew Decl. Tr.) at 65:11-19

the net sum of the forces determines whether there is

motion and in what direction that motion occurs.

Ex. 1055 at 65:22-66:16

Planet Depos
Phone: 263,433 3767 | Email: franscripts@planeidepos.com
WwWww.planetdepos.com

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX. 1055
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8. Movement of Carriers Depends on the Net Field

e Dr. Glew confirmed that the net force is needed to determine whether the references’
dopant profiles actually would move carriers.

21 In Figure 11 of ONOQDA, if you were trying to Q. Same question for Kawagoe. If you were

22 determine whether Figure 11 is capable of moving an trying to determine whether Figqure 17 is capable of

23 electron or a hole from the active region, would vou moving an electron or a hole from the active region,
24 have to consider additional factors for the active would you have to consider additiconal factors for the

region than you would for other parts of the well? active region that wyou would not have to consider for

)
THE WITNESS: Similar to my last answer, other parts of the well?

. the active region is different than the substrate or
Transcrip . N d o .
other areas. So in order to determine the net THE WITNESS: The answer I wou give tor
Case: Monolithic i 17 £ 14 b . 1 h .
effective electrical and other forces on a charged Figure of Kawagoe wou e similar to the previous

. answers I just gave. In order kn hether ther
carrier, one would need to know those other effects. wes I gav S ow whether there

. . . . n eff in th i region n 1d h
7 The active region is wvery complicated, much more was an effect in the active region, one would have to

k h f all th 1 ical h f
8 complicated than anywhere else on a transistor. R I CUGIEEEIEEL ol GEARE SRR

R W M B P acting on a charged carrier to determine if there was

T ) ety Ex. 1055 (Glew Decl. Tr.) at 181:21-182:8

motion.

WORLDWIDE COURT REPORTING & LITIGATION TECHNOLOGY

MPS EX 1065 Ex. 1055 at 182:12-25
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Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”
Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”
Petitioner has the burden to identify electric fields that would “aid carrier movement.”

Petitioner’s expert confirmed that carriers in the “surface layer” are affected by numerous other fields
and forces.

Petitioner’s expert confirmed “movement of carriers” depends on the sum of all fields in the “surface
layer.”

Petitioner’s expert did not analyze any of the fields or force magnitudes in the “surface layer.”

Greenthread Ex. 2088, p. 134 of 149
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9. Dr. Campbell Did Not Perform the Required Analysis

e Dr. Campbell admits that he did not calculate any electric field for the asserted references.

104172004 Merolithic Power Systems Inc. v, G

LHOPHE UNLE=D STAMRE ZATENT A

FOMO_ITHIC EOWER SYSTEME
N,

CREFNTHASFRD, "L,

Satont, v nr.

5=

WEORE IR BATTNT TRTAL A

wws, gitaIEvidenceGroup,com Digital Evidence Graup St

Q. And what calculations did you do?

. One was electric field calculations
and dopant gradient, yes. That was the primary
thing.

Q. And, could you, what electric -- you
were calculating the strength of an electric
field?

A, That's correct.

Q. Which, what, where did you get the
data for the electric field?

. Well, the proper question is where
did I get the data for the doping profile,
because once you have the doping profile, it's a
straightforward calculation to get the electric

field.

I just assumed that a reasonable
doping profile —— yeah, I will just put a period
at that point.

It was a reasonable doping profile
for the types of technology that are under
discussion here.

Q. Okay. So, you didn't calculate the
electric field for any of the prior art cited in
your declaration?

a, That's correct.

Greerthread Fx 2058, p. * of 65
WPS v. Greenthread

-00550: PO Resp. [32] at 3-4, 11

PUBLIC VERSION

Ex. 2058 (Campbell Dep. Tr.) at 19:8-20:10
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9.

Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”
Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”
Petitioner has the burden to identify electric fields that would “aid carrier movement.”

Petitioner’s expert confirmed that carriers in the “surface layer” are affected by numerous other fields
and forces.

Petitioner’s expert confirmed “movement of carriers” depends on the sum of all fields in the “surface
layer.”

Petitioner’s expert did not analyze any of the fields or force magnitudes in the “surface layer.”

10. Petitioner's prosecution-related arguments are incorrect.

Greenthread Ex. 2088, p. 136 of 149
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10. Petitioner's Prosecution-Related Arguments are Incorrect

* Petitioner relies entirely on a misreading of the prosecution history to make up for
Kawagoe’s lack of express disclosure “aiding carrier movement” from the surface.

Element [1.5]: “said drift layer further having a first 117, This was, moreover, recognized by Patent Owner as a property of a graded dopant

static unidirectional electric drift field to aid the
movement of minority carriers from said surface layer to
said substrate; and”

profile in the specification of the " 195 Patent and during prosecution. (Ex. 1003 at

36.) There are electric fields in separate regions due to the graded doping

Kawagoe teaches this limitation.
concentrations, e.g., those depicted by pink and purple arrows in annotated FIG. 17

BEFORE T

As described in Element [1.4], Kawagoe teaches a single drift layer with a
below, where the pink field satisfies the first static unidirectional electric drift field !

graded dopant profile. This graded dopant profile results in “electrons ... [being]

(Ex. 1003 at T 118.).

attracted to the substrate body 25 by that concentration gradient.” (Kawagoe at 16:7-
-00468: Petition [1] at 70-71
I1.) A POSITA would understand that electrons refer to minority carriers in the p-
well, and that the electrons are attracted to the substrate due to a static umdirectional
electric drift field. (Ex. 1003 at ] 117) A POSITA would understand the field to be

static becanse 1t 1s created by doping impurities that are fixed during device fabrication,

as depicted in Kawagoe (see, e.g., Kawagoe at 15:26-36, FIGS. 20-21). Ex. 1003 at q

Greenthread Ex. 2088, p. 137 of 149
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10. Petitioner's Prosecution-Related Arguments are Incorrect

* Petitioner relies entirely on a misreading of the prosecution history to make up for
Onoda’s lack of express disclosure “aiding carrier movement” from the surface.

Element [1.5]: “said drift layer further having a first Furthermore, the static unidirectional electric drift field would have been

static unidirectional electric drift field to aid the
movement of minority carriers from said surface layer to
said substrate; and”

understood to be static. (Jd. at 74.) As discussed in [1.4], the dopant profile is created

through ion implantation and thermal diffusion techniques and is thusly set once the

As Patent Owner conceded during prosecution, a POSITA would have further ) ) B
device has been fabricated. (Onoda at [0047]-[0050]; see also Ex. 1003 at T 66-71,

i understood that a downward-sloping graded-dopant concentration creates an inherent . .
74.) In other words, this would have understood to be static to a POSITA. (Ex. 1003

buili-in unidirectional electric drift field to aid the movement of minority carriers. As ) o i ) )
at] 74.) Patent Owner also described “static” similarly during prosecution, stating that

detailed i section VILB at pages Y-12, the Patent Owner in prosecution described a . . . . . e
a semiconductor device with a fabricated dopant profile provides a static unidirectional

downward graded dopant profile as providing an “mherent built-in’ unidirectional — o
electric field. (Ex. 1002 at 318 (citing Ex. 1009), 333.) Consequently, a POSITA

electric field” that moves carriers into the substrate. (Supraat9) Moreover, a POSITA ) ) ) i
would have understood Onoda’s downward sloping gradient to provide a first static

would have understood this to be an inherent property of a downward sloping doping o i ) i o ) i
unidirectional electric drift field to ad the movement of minority carriers from said

gradient. (Ex. 1003 at]73)

surface layer to said substrate. (Ex. 1003 at T3 72-74.)

-00468: Petition [1] at 32-34

Greenthread Ex. 2088, p. 138 of 149
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10. Petitioner's Prosecution-Related Arguments are Incorrect

e Dr. Campbell admitted that he was not familiar with the prosecution history, despite
relying upon it in his declarations.

Q. Dr. Campbell, when you were My job was to read the patents and

preparing your declaration, did you read the . .
provide the technical comments.

whole file history of the Greenthread patents?

10f17 /2024 Meonolithic Power Systerns Inc. v. Greenthread, LLC Stephen A. Campbe)
sag A. Of course I read the patents. The Q. Okay . S0, when you read the, your
LHOPHE UNLE=0 STAMRE ZATEND AL FRADEMARC Okk_CF

TSR P TR TR AR T file history I don't recall reading that. I may

declaration refers to various statements by the

FOMO_ITAIC FUWER SYETEME

- have.

patent owner during patent prosecution, do you
But it was close to a year ago and I

don't recall. recall that?

OSSR, 56, " Q. Okay. Do you understand what I am AL I do recall that, yes.
Sztant e or. i

referring to when I say "file history"?

Q. Did you look at the other parts of
A. It would be best if you were to

explain it to me. the prosecution history or just the excerpts that

Q. Okay. So the, I'm referring to the :
are 1n your report?

back and forth between the patent examiner and

A. Just the excerpts in the report.

the inventor or patent owner during patent

prosecution. Ex. 2058 (Campbell Dep. Tr.) at 49:4-50:11

A. Yes. I remember getting that

wws, gitaIEvidenceGroup,com Digital Evidence Graup 't 2024 2022
Greanthread Fx )
HPS

document. I glanced at it, but that wasn't my

objective or my job. Greenthread Ex. 2088, p. 139 of 149
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10. Petitioner's Prosecution-Related Arguments are Incorrect

* Greenthread did not say: all “graded dopant concentrations” will move carriers from
the “surface layer.”

* Greenthread said: the electric field must move the carriers from the surface layer.

ATTORNEY DOCKFE
125503

SEMICONI
CROSS-REFERENC
0017 This ap]
Seprember 3, 2004, whi
FIELD OF INVENTL
[0002] This pre
Particularly 1t applics g
transistars. J'ET's, RT
digital ¥LS1, mixed si
(Charge Coupled Devi
BACKGROUND OF
[6003] Bipolar
deviee conduction mec
modulating the conduc
role in the switching »
limited by the base wa
the device is switched
B3J1s Is cartier diffusie
doped base BITs, Cifo
[field'. 1o enhanes {he di

semiconductar devices,

Applicant respectfully disagrees with this position because (as previously argued by
Applicant) a unidirectional drift (clectric) field necessarily affects all the present minority
carriers in the same way — moving all minority carriers in the same direction because of the
unidirectional drift due to the existence of the electric field. See “Physics and Technology of
Semiconductor Devices,” A.S. Grove, pp. 224-225, John Wiley and Sons, Inc., New York, 1st
Edition 1967 (“This same electric field will then be of such direction as to aid the motion of

injected holes. Thus the injected minority carriers will now move not only by diffusion but also

by drift due to the existence of this electric field.”). Depending on the particulf the

graded concentration of dopant, all minority carriers are either swept “down”e surface

layer to the substrate) or “up” (from the substrate to the surface layer). See Applicant’s Figs. 5(b)
and 5(c).

The Office Action also states that “such a unidirectional drift field may attempt to apply a
force on all minority carriers in a specific direction, it does not appear to ensure (without
knowing other parameters of the device) that it will draw ‘all’ minority carriers...” Yet, this

argument appears to not consider that the graded dopant concentration itself creates a “built-in”

electrical field that forces the movement of carriers into a particular direction, whereby the
“direction” of the electrical field and the resulting direction of the carrier movement depends
solely on thf the graded concentration of dopant. With regard to the existence of a
“built-in” electric field created by a graded dopant density, see, e.g., Jastrzebski (US 4,481,522)
col. 5, lines 11-13 (cited in Office Action). Applicant respectfully submits that this inherent
“built-in” unidirectional electric field is the additional parameter for ensuring that all minority
carriers are being moved in one direction and which parameter the Office Action deemed to be

missing from the disclosure.

-00468: PO Resp. [35] at 15; PO Sur-Reply [47] at 9-10

Ex. 1002 ('195 Prosecution History) at 289-290

Greenthread Ex. 2088, p. 140 of 149
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10. Petitioner's Prosecution-Related Arguments are Incorrect

I(l

* Greenthread did not say: all “graded dopant concentrations” will move carriers from

the “surface layer.”
* Greenthread said: the electric field must move the carriers from the surface layer.

ATTORNEY DOCKET NO.
125503

SEMICONDUCTOR DEVICES WITH GRADED D
CROS&KL["ER{!‘,I\‘I('E lC.’ REI.A’L'I‘.JI‘:[!-,'KI:'PLTL:}\J'.IDN . Yet, this
100011 This application is a Divisional of .S, application
Seprember 3, 2004, which application is incorporated herein by re
S argument appears to not consider that the graded dopant concentration itself creates a “built-in”

[o002] This present invention relates o all semiconducior

Particularly it applics (o dilfused diodes, avalanche diedes, Schot

i irst e s electrical field thatthc movement of carriers into direction, whereby the

(Charge Coupled Devics) as well as CMOS rechnologies,

precromn oL N “direction” of the electrical field and the resulting direction of the carrier movement depends

[0003] Bipolar Junction ransistors {13J 1) arc minorily car

deviee conduction mechaniam, Llowever, majority carriers also 2 s

™| solely on thec-f the graded concentration of dopant.

ol ng 1l yele; e dominant carrer mechanisn in
+ diffusion. Cartior drifl current component is airly small, especially iu uniforuly EX 1002 (' 19 5 P rosec ut| on H |Sto ry) at 289_290
.
doped base BITs, Ciforts have been made in graded bass transistors fo create an "aiding drift

field'. 1o enhanee the diffusing minority carrier's speed [rom emitter o collevior. Llowever, most

semiconductar devices, including various power MOSFETS {raditional. TIMOS, lateral, vertical

Greenthread Ex. 2088, p. 141 of 149
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10. Petitioner's Prosecution-Related Arguments are Incorrect

* Dr. Glew has explained that whether the resulting direction of carrier movement is “up”
or “down” —if there is movement at all—depends on a number of factors.

Whether

the “resulting direction” 1s “up” or “down” (or whether the carrier moves at all)

UNITED STATES PATENT AND TRADEMARK OFFICE

depends on a number of factors including:

BEFORE THE PATENT TRIAL AND APPEAL BOARD
SR P T EE , (1)  Whether the dopants are n-type or p-type;
SR L, (2)  Whether the dopants are mcreasing or decreasing:

o IR (3)  Whether the carrier 1s a hole or an electron;

PATENT OWNER'S SUR-REPLY (4)  Whether the electric field generates a force that is suftficient to
overcome the resistance of the semiconductor;

(5) Whether the resulting force is in the same direction or the
opposite direction of another force: and

(6)  Whether the force 1s greater than or less than the other forces.

See EX2057. 9 35-37, 54-55, 57-58, 60, 63-65.

-00468: PO Sur-Reply [47] at 10

Greenthread Ex. 2088, p. 142 of 149
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10. Petitioner's Prosecution-Related Arguments are Incorrect

« WDTX ruled that a graded concentration does not necessarily “aid carrier movement.”

* The dopants must be “sufficiently graded” in order to “aid movement.”

Second, the claim language provides some guidance as to the scope of this term. More

specifically, the claim language describes that the graded concentration of dopants creates an

IN THE UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT O TEXAS
AUSTIN DIVISION

electric field. See, e.g., ’195 Patent, Claim 1, Limitation [d] (“said drift layer having a graded

GREENTHREAD, LLC,
Plaintiff,

1:23-cv-N369-TC-DTEC

CIRRUS LOGIC. INC,

jouct ; concentration of dopants ... said drift layer further having a first static unidirectional electric

CLATM CONSTRUCTION ORDER AND MEMORANDIUM IN SUPPORT THEREOF
e T e D e drift field to aid the movement of minority carriers from said surface layer to said substrate™).
Claim Construction Brief (FCF No. 37). Defendant’s Reply Claim Construction Briel (ECF No.
38), Plaintill's Sur-Reply Claim Construction Briel (LCY No. 39), and the partics” Joint Claim . .
T The Court concludes that a person of skill would understand that the graded concentration has to

“The Court provided prelininary constructions Lor the disputed terms one day before the
b, o i o e s ot o e e 14 T be sufficiently graded to result in a “static unidirectional electric drift field to aid the movement

T e T (TR SO TS, M of minority carriers.” This establishes a minimum graded concentration of dopants, i.e., a graded

11121222 and 11316014 all of which are entitled “Semiconductor devices with graded

e i mions e vt o sy G concentration of dopants that i1s below this minimum will not aid in the movement of minority

ol “eraded depunis.” "195 Patent at Abstract (KCF No. 33-1 & 37-2). Dopanls are chemical

carriers and thus 1s not a graded concentration.

Greerthread Fx 2074 p * of 84
WPS v. Greentread

Ex. 2074 (WDTX,Qrelerd 8t 324043 of 140
-00468: PO Resp. [35] at 13 PUBLIC VERSION DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 143




10. Petitioner's Prosecution-Related Arguments are Incorrect

 EDTX already rejected Petitioner's prosecution history argument.

"195 Patent File Wrapper April 17, 2012 Response Pursuant to 37 CFR 1.114 Amendment E at 6— Applicant respectfully disagrees with this position because (as previously argued by

7, Dkt. No. 50-12 at 59-60. Taken in context, that the direction of the electrical field and the carrier Applicant) a unidirectional drift (clectric) field necessarily affects all the present minority

movement “depends solely on the slope of the graded concentration of dopant™ does not mandate . . . L . . s
p Y P & P carriers in the same way — moving all minority carriers in the same direction because of the

that the slope must be only increasing or only decreasing to maintain a unidirectional drift field. o . . . . .
P Y & v g unidirectional drift due to the existence of the electric field. See “Physics and Technology of

For example, the slope has both a direction and a magnitude and Defendant suggests that the . . )
Semiconductor Devices,” A.S. Grove, pp. 224-225, John Wiley and Sons, Inc., New York, st

direction of the drift electric field depends solely on the direction of the slope of the graded
Edition 1967 (“This same electric field will then be of such direction as to aid the motion of
concentration of dopant. This is not justified by the prosecution history statements that Defendant
injected holes. Thus the injected minority carriers will now move not only by diffusion but also
cites. In fact, the Grove reference cited by the patentee in the above-quoted statement includes
by drift due to the existence of this electric field.”). Depending on the particular slope of the
Figure 7.13 (reproduced and annotated below) which depicts a dopant concentration that both

‘ , . , o ) graded concentration of dopant, all minority carriers are either swept “down” (from the surface
increases and decreases in the “graded base region” that provides an “electric field . . . of such

I . : . layer to the substrate) or “up” (from the substrate to the surface 1 . See Applicant’s Figs. 5
direction as to aid the motion of imjected holes.” A.S. Grove, Physics and Technology of y ) p” (fro ¢ substrate to the surface layer). See Applicant’s Figs. 5(b)

Semiconductor Devices 224-25 (1967), Dkt. No. 50-13 at 22-23.

! Citations Lo the partics (flings are Lo the filing’s number in the docket (DL No.) and pin cites

TR Ex. 2075 (EDTX Order) at 15 " Ex.1002 ('195 Prosecution History) at 289

f

Greenthread Fx 2075 p. 1 of 32
WPS v. Greenthread

Greenthread Ex. 2088, p. 144 of 149
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10. Petitioner's Prosecution-Related Arguments are Incorrect

 EDTX ruled that carrier movement depends on the direction and magnitude of the slope.

IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
MARSLALL DIVISION

GREENTHREAD, L1.C.
Piainf,

Case No. 2:19-cv-00147-JRG

SAMSUNG LLICTRONICS CC., L1D.
ET AL,
Defindents.

CLAIM CONSTRUCTION MEMORANDUM QOPINION AND ORDER

Before the Court is the opening claim construction brief of Greenthread. T.1.C (“Tlaintift™)
(DKL No. 46, [iled on February 19, 2020)." the response of Samsung Eloetronive Co., Lid
Samsung Semiconductor Ine., Samsung Llecttenics Amerien, ne, and Smnsung Austin
Semivenductor, LLC {wolleetively “Delendants™) (Dkt. No. S0 filed on March <. 20200, and
Plaintiff*s veply (DKt No, 52, filed on March 11, 2020). The Court held a hearing on the issues of
claim canstruction and claim definiteness on April 2. 2020 Having considered the arguments and

evidence presented by the partics al the hearing and in their bricling. the Court issues this Order.

1 Citations to the partics” [ilings are Lo the ling’s number in the docket (DKL No.) and pin cites
ars 0 the page numbers assigned through LCT,

f

Greenthread Fx 2075 p. 1 of 32
WPS v. Greenthread

"195 Patent File Wrapper April 17, 2012 Response Pursuant to 37 CFR 1.114 Amendment E at 6
7, Dkt. No. 50-12 at 59-60. Taken in context, that the direction of the electrical field and the carrier
movement “depends solely on the slope of the graded concentration of dopant” does not mandate
that the slope must be only increasing or only decreasing to maintain a unidirectional drift field.
For example, the slope has both a direction and a magnitude and Defendant suggests that the
direction of the dnft electric field depends solely on the direction of the slope of the graded
concentration of dopant. This 1s not justified by the prosecution history statements that Defendant
cites. In fact, the Grove reference cited by the patentee in the above-quoted statement mncludes
Figure 7.13 (reproduced and annotated below) which depicts a dopant concentration that both
mcreases and decreases 1n the “graded base region” that provides an “electric field . . . of such
direction as to aid the motion of injected holes.” A.S. Grove, Physics and Technology of

Semiconductor Devices 224-25 (1967), Dkt. No. 50-13 at 22-23.

PO Resp. [35] at 13-14

Ex. 2075 (EDTX Order) at 15

Greenthread Ex. 2088, p. 145 of 149
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Overview of Issues

Petitioner has presented zero “actual evidence” that the Petitions are timely.
The Claims require “movement of carriers” from the “surface layer” or “active region.”

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

Kawagoe does not disclose “movement of [minority] carriers” from the “surface layer.”
Onoda/Nishizawa does not disclose “movement of [minority] carriers” from the “surface layer.”
Petitioner has the burden to identify electric fields that would “aid carrier movement.”

Petitioner’s expert confirmed that carriers in the “surface layer” are affected by numerous other fields
and forces.

Petitioner’s expert confirmed “movement of carriers” depends on the sum of all fields in the “surface
layer.”

Petitioner’s expert did not analyze any of the fields or force magnitudes in the “surface layer.”
. Petitioner's prosecution-related arguments are incorrect.

. Greenthread’s licensing agreements provide substantial evidence of objective indicia of non-
obviousness.

Greenthread Ex. 2088, p. 146 of 149
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-00550: PO Resp. [32] at 32

12. Objective Indicia of Non-Obviousness

Objective evidence of non-
obviousness is an important component of
the obviousness inquiry because “evidence
of secondary considerations may often be
the most probative and cogent evidence in
the record. It may often establish that an
invention appearing to have been obvious
in light of the prior art was not.” Id. This
objective evidence must be “considered as
part of all the evidence, not just when the
decisionmaker remains in doubt after re-
viewing the art.”

We conclude that Transocean presented
sufficient evidence for the jury to find that
Transocean’s licensing supports nonobvi-
ousness. From Transocean’s testimony
regarding the value of the licenses relative
to litigation costs and regarding licenses
with companies under no apparent threat
of litigation, a reasonable jury could have
found that the licenses reflect the value of
the claimed invention and are not solely
attributable to litigation. As a result, the
district court erred by holding that the
jury lacked substantial evidence to support
its finding regarding licensing.

Transocean Offshore Deepwater Drilling, Inc. v. Maersk Drilling USA, Inc.,
699 F.3d 1340, 1349, 1353 (Fed. Cir. 2012)

PUBLIC VERSION

Greenthread Ex. 2088, p. 147 of 149
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12. Objective Indicia of Non-Obviousness

* Two semiconductor companies took licenses without any threat of litigation.
* There is no evidence that these companies took a license to save litigation costs.

* The license was for the entire patent family related to graded dopant concentrations.

PUBLIC VERSION ’

DECLARATION OF MOHAN RAO

e 4. Greenthread hafaever threatened litigation)—1mplicitly, explicitly, or otherwise—

n ol Greenthread. T1.C

(“Greemthread™). Imake this decluration in support of Greenthreads Patent Owner Responses in

IPR2024-00468. 00469, -00470. 00550, -00551. -00; and -00553, te a - . .
it o b e R ol against or any of their affiliates.
2. T am one of the co-founders siness

affairs since its creation. Greenthread's licenses are attached her

it I o< 13 i o 5. In 2020, after Greenthread sued- for infringing Greenthread's patents, RPX

(hilateral license with Micran). Appendix T (bilateral license with Western Digital). and Appendix

Corp. ("RPX") approached Greenthread to negotiate a license on behalf of some of 1ts members,

including - - and - Greenthread and RPX negotiated a license to RPX

(Appendix A) which gave RPX the right to sublicense those companies to the Greenthread family

of patents and which I understand RPX did in fact grant to them.

Ex. 2072 (Dr. Rao Decl.) at 2

PO Resp. [32] at 32-34; PO Sur-Reply [45] at 25 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



12. Objective Indicia of Non-Obviousness

* Intel, Micron, Western Digital, and other companies also licensed the patents.

EXHIBIT E

LICENSEE NULLITY PROCEEDINGS AND LICENSOR LITIGATIONS

Greenthread. LLC v. Intel Corporation. 22-cv-02001-JR (D. Or.

Intel Corp. v. Greenthread LLC, IPR2023-00260
Intel Corp. v. Greenthread LLC, IPR2023-00308
Intel Corp. v. Greenthread LLC, IPR2023-00386
Intel Corp. v. Greenthread LLC, IPR2023-00420
Intel Corp. v. Greenthread LLC, IPR2023-00541
Intel Corp. v. Greenthread LLC, IPR2023-00548
Intel Corp. v. Greenthread LLC, IPR2023-00552

EXHIBIT D — LITIGATION

Greenthread, LLC v. Micron Technology, Inc. et al., 23-cv-00333 (D. Del.)

EXHIBIT D — LITIGATION

Greenthread, LLC v. Western Digital Corporation et al., 1:23-cv-00326-RGA (D. Del.)

mnside the Greenthread familv. Greenthread did not anticipate that it would do so ar the time

Ex. 2072 (Dr. Rao Decl.) at 55

CGreenthread signed ils earlier livenses.

Greerthread Bx 2072 p 167128
WPS v. Greenthread

-00550: PO Resp. [32] at 34

GREENTHREAD-AMS-OSRAM SETTLEMENT

EXHIBIT D - LITIGATION and IPRs
Greenthread, LLC v. OSRAM GmbH et al., 2:23-cv-00179-JRG (E.D. Tex.)
IPR2024-00001, IPR2024-00016, IPR2024-00017, IPR2024-00018, IPR2024-00019,

IPR2024-00020, IPR2024-00021 and all other proceedings challenging the validity of a Licensed
Patent.

Ex. 2072 at 81, 101, 122
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