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UNITED STATES INTERNATIONAL TRADE COMMISSION

Washington, D.C.
In the Matter of
CERTAIN FLASH MEMORY CHIPS Investigation No. 337-TA-664
AND PRODUCTS CONTAINING SAME

NOTICE OF COMMISSION DECISION NOT TO REVIEW THE ALJ’s FINAL
INITIAL DETERMINATION FINDING NO VIOLATION OF SECTION 337;
TERMINATION OF INVESTIGATION

AGENCY: U.S. International Trade Commission.
ACTION: Notice.

SUMMARY: Notice is hereby given that the U.S. International Trade Commission has
determined not to review the presiding administrative law judge’s (“ALJ”) final initial
determination (“ID”) issued on October 22, 2010, finding no violation of section 337 of the
Tariff Act of 1930, 19 U.S.C. § 1337, in thi$ investigation..

FOR FURTHER INFORMATION CONTACT: Panyin A. Hughes, Esq., Office of the
General Counsel, U.S. International Trade Commission, 500 E Street, S.W., Washington, D.C.
20436, telephone (202) 205-3042. Copies of non-confidential documents filed in connection
with this investigation are or will be available for inspection during official business hours (8:45
a.m. to 5:15 p.m.) in the Office of the Secretary, U.S. International Trade Commission, 500 E
Street, S.W., Washington, D.C. 20436, telephone (202) 205-2000. General information
concerning the Commission may also be obtained by accessing its Internet server at
http://www.usitc.gov. The public record for this investigation may be viewed on the
Commission's electronic docket (EDIS) at http://edis.usitc.gov. Hearing-impaired persons are
advised that information on this matter can be obtained by contacting the Commission’s TDD
terminal on (202) 205-1810.

SUPPLEMENTARY INFORMATION: The Commission instituted this investigation on
December 18, 2008, based on a complaint filed by Spansion, Inc. and Spansion LLC both of
Sunnyvale, California (collectively, “Spansion™). 73 Fed. Reg. 77059-061 (Dec. 18, 2008). The
complaint alleged violations of section 337 of the Tariff Act of 1930 (19 U.S.C. § 1337) in the
importation into the United States, the sale for importation, and the sale within the United States
after importation of certain flash memory chips and products containing the same by reason of
infringement of various claims of United States Patent Nos. 6,380,029 (“the *029 patent”);



6,080,639 (“the *639 patent™); 6,376,877 (“the 877 patent”); and 5,715,194 (“the *194 patent”).
The *029 patent and the *639 patent were subsequently terminated from the investigation. The
complaint named over thirty respondents. On March 12, 2010, the complaint and notice of

investigation were amended to terminate several respondents from the investigation and to add
certain entities as respondents. 75 Fed. Reg. 11909-910 (Mar. 12, 2010).

On October 22, 2010, the ALJ issued his final ID, finding no violation of section 337 by

Respondents with respect to any of the asserted claims of the two remaining patents.

Specifically, the ALJ found that the accused products do not infringe the asserted.claims of the
’877 patent. The ALJ also found that none of the cited references anticipated the asserted claims
and that none of the cited references rendered the asserted claims of the ’877 patent.obvious. . < -
The ALJ further found that an industry in the United States that practices or exploits the *877 . .
‘patent does not exist, nor is suchan industry in the process of being established, and concluded
-that Spansion failed to satisfy the domestic industry requirement of section 337 (19 U.S.C.

§ 1337(a)(2) and (3)). With respect to the 194 patent, the ALJ found that certain accused
products do not infringe its asserted claims. The ALJ, however, found that other accused
products met all the limitations of the asserted claims but found that a prior art reference, United
States Patent No. 5,621,684 to Jung, anticipated the asserted claims and rendered them invalid.
The ALJ also found that the asserted claims were not obvious in light of the references
respondents relied upon to prove obviousness. The ALJ further found that an industry in the
United States that practices or exploits the *194 patent does not exist, nor is such an industry in
the process of being established, and concluded that Spansion failed to satisfy the domes‘uc
industry requirement of section 337. ‘ :

On November 8, 2010, the Commission investigative attorney (“IA”) filed a petition for
review of the ID, seeking review of the ALJ’s determination that Spansion failed to satisfy the
domestic industry requirement by relying on licensing efforts that occurred after the complaint
was filed. The next day, Respondents filed a joint contingent petition for review, asking the
Commission to review certain findings in the ID in the event that the Commission decides to
review the ID. Spansion did not petition the Commission for review of any findings in the ID.
On November 16, 2010, Spansion filed a combined response to the IA’s petition for review and
Respondents’ joint contingent petition for review. Also on November 16, 2010, Respondents
filed a joint response to the IA’s petition for review.

Having examined the record of this investigation, including the ALJ’s final ID, the
petitions for review, and the responses therete, the Commission has determined not to review the
subject ID.



The authority for the Commission’s determination is contained in section 337 of the
Tariff Act of 1930, as amended (19 U.S.C. § 1337), and in section 210.42(h) of the
Commission’s Rules of Practice and Procedure (19 C.F.R. § 210.42(h)).

By order of the Commission.

%

= - Secretary to the Commission

Issued: December 23, 2010
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PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN FLASH MEMORY CHIPS AND Inv. No. 337-TA-664
PRODUCTS CONTAINING THE SAME

INITIAL DETERMINATION ON VIOLATION OF SECTION 337 AND
RECOMMENDED DETERMINATION ON REMEDY AND BOND

Administrative Law Judge Charles E. Bullock
(October 22, 2010)

Pursuant to the Notice of Investigation and Rule 210.42(a) of the Rules of Practice and
Procedure of the United States International Trade Commission, this is the Administrative Law
Judge’s Initial Determination in the matter of certain Flash Memory Chips and Products
Containing the Same, Investigation No. 337-TA-664.

The Administrative Law Judge hereby determines that no violation of Section 337 of the
Tariff Act of 1930, as amended, has been found in the importation into the United States, the sale
for importation, or the sale within the United States after importation of certain flash memory
devices and products containing the same, in connection with claims 1-3 and 5-8 of U.S. Patent
No. 6,376,877 and claims 13, 15-18 and 20-22 of U.S. Patent No. 5,715,194. Furthermore, the
Administrative Law Judge hereby determines that a domestic industry in the United States does

not exist that practices or exploits U.S. Patent Nos. 6,376,877 and 5,715,194.
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DISCUSSION
L Introduction

A. Procedural History

This investigation was instituted by the Commission on December 11, 2008, based on
Complainants’ allegations that certain of Respondents’ flash memory chips and products
containing the same infringe various claims of U.S. Patent Nos. 6,380,029 (“the ‘029 patent”),
6,080,639 (“the ‘639 patent”), 6,376,877 (“the ‘877 patent”), and 5,715,194 (“the ‘194 patent”).
The Notice of Investigation was published in the Federal Register on December 18, 2008. 73
Fed. Reg. 77060 (December 18, 2008).

On December 19, 2008, Order No.2 issued setting the target date for this investigation as
April 19, 2010. (See Order No. 2.) On February 9, 2009, Order No. 5 issued extending the target
date to June 18, 2010, to accommodate a claim construction (a.k.a., Markman) hearing. (See
Order No.5.)

On March 12, 2009, Order No. 8 issued staying the investigation because the parties had
reached a settlement of all claims. (See Order No. 8.) However, because Spansion was in
bankruptcy, the settlement was conditioned on the bankruptcy court’s approval. The bankruptcy
court did not approve the settlement and on June 30, 2009, Order No. 9 issued resetting the
procedural schedule and extending the target date for completion of this investigation to January
18,2011. (See Order No. 9.)

In accordance with the revised procedural schedule, on November 9-10, 2009, a tutorial

and claim construction hearing was held to determine the proper claim construction of the
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asserted claims for all of the patents-in-suit. On February 12, 2010, the undersigned issued Order
No. 34 construing the terms of the asserted claims of the patents-in-suit. (See Order No. 34.)

On January 28, 2010, Complainants moved to amend the Complaint and Notice of
Investigation to add certain new Lenovo and Sony entities as Respondents and dismiss certain
existing Lenovo, Sony, and Kingston Respondents from the investigation. On February 23,
2010, Order No. 35 issued as an initial determination granting the motion for leave to amend.
(See Order No. 35.) The Commission has determined not to review that initial determination.

On March 15, 2010, Complainants moved to voluntarily terminate the investigation as to
the ‘029 patent. On March 16, 2010, Order No. 43 issued as an initial determination terminating
the ‘029 patent from this investigation. (See Order No. 43.) The Commission has determined not
to review that initial determination.

On April 2, 2010, Complainants filed a motion seeking to voluntarily terminate
the investigation as to the ‘639 patent. On April 7, 2010, Order No. 54 issued as an Initial
Determination terminating the ‘639 patent from this investigation. (See Order No. 54.) The
Commission has determined not to review that initial determination.

On September 29, 2009, Respondent Apple, Inc. filed a motion for leave to amend its
response to the Complaint and Notice of Investigation. On April 21, 2010, Order No. 56 issued
granting Apple’s motion to amend. (See Order No. 56.)

On March 25, 2010, Complainants moved to amend the Amended Complaint to add
[ ] licenses in support of its domestic industry: |

] On April 23,2010, Order No 57 issue as
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an initial determination granting Complainants’ motion with regard to the [
] but not the [ ] (See Order No. 57.)

The Commission has determined not to review that initial determination.

An evidentiary hearing on liability was held before the undersigned from May 3-14, 2010.

On May 28, 2010, the parties filed initial post-hearing briefs, together with proposed
findings of fact and conclusions of law.

On June 4, 2010, Respondents filed a motion for leave to file corrected j oint initial post-
hearing briefs. On June 21, 2010, Order No. 62 issued granting Respondents’ motion.

One June 16, 2010, the parties filed reply post hearing briefs, together with objections and
rebuttals to the findings of fact and conclusions of law.

On June 30, 2010, the Staff filed a motion for leave to file corrected initial and reply
post-hearing briefs and findings, because the briefs “inadvertently contained references to
versions of exhibits that were excluded from evidence.” (Motion Docket No. 664-108) On July
23, 2010, Complainants and Respondents filed a joint motion for leave to file corrected post-
hearing briefs, findings of fact, and rebuttals to the same, because the submissions inadvertently
contained references to exhibits that had been withdrawn from evidence. (Motion Docket No.
664-110) In particular, Complainants and Respondents sought to file corrected version of the
following documents: (1) Corrected Proposed Findings of Fact Of Complainants Spansion, Inc.
and Spansion LLC; (2) Corrected Post-Trial Brief Of Complainants Spansion, Inc. and Spansion
LLC; (3) Corrected Post-Trial Reply Brief Of Complainants Spansion, Inc. and Spansion LLC;

(4) Respondents’ Corrected Proposed Findings Of Fact; (5) Respondents’ Third Corrected Joint
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Initial Post-Hearing Brief; and (6) Respondents’ Corrected Joint Objections and Rebuttals to
Complainants’ Corrected Proposed Findings of Fact.

The parties summarily assert that good cause exists to grant their motions to amend
because the errors were inadvertent. However, the undersigned does not find the parties’ excuse
to constitute good cause. This investigation was no more complicated than any other 337
investigation. In fact, two of the four patents originally at issue in this investigaﬁon were
withdra';)vn prior to the hearing, thereby significantly streamlining the issues in this investigation.
It is not clear to the undersigned why the parties failed to properly cite check their post-hearing
briefing. However, because mistakes were made uniformly by all the parties, the undersigned
will, in the exercise of his discretion, grant Motion Docket Nos. 664-108 and 664-110.

On July 23, 2010, Respondents filed an unopposed motion for leave to file corrected joint
final direct and rebuttal exhibit lists. (Motion Docket No. 664-109.) Good cause having been
shown, Motion Docket No. 664-109 is hereby granted.

On September 3, 2010, Respondent Apple, Inc. filed an unopposed motion to reopen the
record to admit certain proceedings and orders of the Bankruptcy Court. (Motion Docket No.
664-111) Good cause having been shown, Motion Docket No. 664-111 is hereby granted.

B. The Parties

1. Complainants

The Complainants are Spansion, Inc. and Spansion, LLC. (collectively, “Spansion”).

Spansion, Inc. is a publicly traded holding company incorporated in the state of Delaware. (CX-

10C (Button, Wit. Stat.) at Q&A 32.) Spansion LLC is a wholly owned operating subsidiary of
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Spansion, Inc. and owner of the patents-in-suit. (/d.) Spansion has its United States
headquarters in Sunnyvale, California, where it performs semiconductor manufacturing and R&D
activities. (CX-7C (Eby, Wit. Stat.) at Q&A 15; CX-9C (Devost, Wit. Stat.) at Q&A 8.)
Spansion is owner of the patents-in-suit.

On March 1, 2009, Spansion filed voluntary petitions in the United States Bankruptcy
Court for the District of Delaware for reorganization relief under Chapter 11 of the United States
Bankruptcy Code. (CX-10C (Button, Wit. Stat.) at Q&A 33; CX-1463C.) On May 10, 2010,
Spansion emerged from Bankruptcy.

2. Respondents

The Respondents in this Investigation are Samsung Electronics Co., Ltd., Samsung
Electronics America, Inc., Samsung International, Inc., Samsung Semiconductor, Inc., and
Samsung Telecommunications America, LLC (the “Samsung Respondents”); Apple, Inc.
(“Apple”); AsusTek Computer, Inc. and Asus Computer International, Inc. (the “Asus
Respondents™); Hon Hai Precision Industry Co., Ltd. (“Hon Hai”); Kingston Technology
Company, Inc., Kingston Technology (Shanghai) Co. Ltd., and Kingston Technology Far East
Co. (the “Kingston Respondents”); Lenovo (United States) Inc., Lenovo Information Products
(Shenzhen) Co., Ltd., and Lenovo (Singapore) Pte. Ltd. (the “Lenovo Respondents”); PNY
Technologies, Inc. (“PNY”); Research In Motion, Ltd. and Research In Motion Corporation (the
“RIM Respondents”); Sony Corporation and Sony Electronics Inc. (the “Sony Respondents™);
Sony Ericsson Mobile Communications AB, Sony Ericsson Mobile Communications (USA),

Inc., and Beijing SE Putian Mobile Communication Co., Ltd. (the “Sony Ericsson
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Respondents™); Transcend Information Inc., Transcend Information Inc. (US), and Transcend
Information Inc. (Shanghai Factory) (the “Transcend Respondents”); and, Verbatim Americas
LLC and Verbatim Corporation (the “Verbatim Respondents™). (See Notice of Investigation, 73
Fed. Reg. 77060 (December 18, 2008); Order No. 35 (February 23, 2010).)

The Samsung Respondents are the manufacturers of the accused memory chips. (RIB at
1.) The other respondents incorporate the accused flash memory chips into various other accused
products. (/d.)

C. The Patents at Issue

1. U.S. Patent No. 6,376,877 (“the ‘877 patent”)

The ‘877 patent, titled “Double Self-Aligning Shallow Trench Isolation Semiconductor
and Manufacturing Method Therefor,” was originally filed on February 24, 2000. (JX-003, cover
page.) The ‘877 patent issued to Yu et al. and names Advanced Micro Devices, Inc. as the
assignee. (Id.) The ‘877 patent has a total of nine claims. At issue in this investigation are
independent claim 1 and dependent claims 2-3 and 5-8.

2. U.S. Patent No. 5,715,194 (“the ‘194 patent™)

The ‘194 patent, titled “Bias Scheme of Program Inhibit for Random Programming in an
NAND Flash Memory” was filed on July 24, 1996. (JX-001, cover page.) The ‘194 patent
issued to Chung-You Hu and names Advanced Micro Devices, Inc. as the assignee. The ‘194
patent has 22 claims. At issue in this investigation are independent claims 13 and 18 and

dependent claims 15-17 and 20-22.
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D. Overview of the Technology
1. The ‘877 Patent
The 877 patent is directed to a semiconductor device with reduced semiconductor
geometry and increased device efficiency. (JX-3, Abstract.) The ‘877 patent teaches using
shallow trench isolations for the bit line isolation of floating gates to reduce the semiconductor
device geometry. (/d. at 2:38-40.) The ‘877 patent also teaches increasing the surface area of the
insulator disposed between the control gate and the floating gate to increase the gate coupling
coefficients and provides greater device efficiency. (/d. at 2:46-51.) The method of manufacture
disclosed accomplishes these aspects of the invention by in part forming multiple concave curves
in the surface area profiles of the STL. (/d., Abstract, Fig. 7C.)
2. The ‘194 Patent
The 194 patent is directed to a system and method for programming flash memory. (JX-
1, Abstract.) The ‘194 patent teaches a system and method that allows for random programming
and avoids the problems associated with band-to-band tunneling current. (/d. at 2:2-4.) In
particular, the invention applies a predetermined voltage along the wordlines adjacent to the
programming wordline. (/d. at 2:4-4-7.) The disclosed method includes: providing a first
wordline coupled with a first device desired to be programmed, the first wordline also coupled
with a second device desired to be program inhibited; electrically isolating the second device;
programming the first device; and then programming a third device coupled with a second

wordline, the second wordline not being adjacent to the first wordline. (/d. at 2:7-14.)
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E. The Products at Issue

At issue in this investigation are certain flash memory semiconductors and products
containing the same. (73 Fed. Reg. 77059 (Dec. 18, 2008).) The flash memory semiconductors
at issue in the investigation, as constrained by Spansion’s infringement allegations, include
Samsung flash memory products within the 51 nm and 42 nm technology nodes bearing the Plan

ID’s listed in the table below. (CX-1SU (Souri, Wit. Stat.) at Q&A 90, 122, 124.)

Technology Node Process Flow Plan ID
51 nm [
]
42 nm [
]

Samsung flash memory products within the 51 nm technology node and 42 nm technology node
that are manufactured in accordance with the | ]and [ ]
respectively, are also at issue. (Id. at Q&A 122, 124.) Additionally, Samsung’s 63 nm, 51 nm,
42 nm, 35 nm, 32 nm, and 27 nm MLC NAND products are accused of infringement, as well as,
Samsung’s 51 nm and 42 nm OneNAND products and Samsung’s 42 nm Flex-OneNAND
products. (CX-04C (Cottrell Wit. Stat.) at Q&A 186, 278, 315, 322.)

The products at issue containing the accused flash memory semiconductors include
memory cards of all varieties, universal serial bus (“USB”) drives, and solid state drives
(“SSDs”). The products also include computers, mobile phones, smart phones, portable media

(“MP3”) players, cameras, camcorders, televisions, blu-ray players, and digital picture frames.
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I1. Jurisdiction and Importation

In order to have the power to decide a case, a court or agency must have both subject
matter jurisdiction, and jurisdiction over either the parties or the property involved. 19 U.S.C. §
1337; Certain Steel Rod Treating Apparatus and Components Thereof, Inv. No. 337-TA-97,
Commission Memorandum Opinion, 215 U.S.P.Q. 229, 231 (1981). For the reasons discussed
below, the undersigned finds the Commission has jurisdiction over this investigation.

A. Subject Matter Jurisdiction

Section 337 confers subject matter jurisdiction on the International Trade Commission to
investigate, and if appropriate, to provide a remedy for, unfair acts and unfair methods of
competition in the importation, the sale for importation, or the sale after importation of articles
into the United States. (See 19 U.S.C. §§ 1337(a)(1)(B) and (a)(2).) The complaint alleges that
Respondents have violated Subsection 337(a)(1)(B) in the importation and sale of products that
infringe the asserted patents. (See Complaint.) The Samsung Respondents, the Asus
Respondents, the Lenovo Respondents, the Sony Respondents, the RIM Respondents, and the
Sony Ericsson Respondents have stipulated as to importation, sale for importation, or sale after
importation of products accused in this investigation. (CX-193C; CX-911C; CX-1775C; CX-
1776C; CX-1777C; CX-1778C; CX-1780C; CX-1781C.) The Remaining respondents, Apple,
Hon Hai, the Kingston Respondents, PNY, the Transcend Respondents, and the Verbatim
Respondents, have admitted to the importation, sale for importation, or sale after importation of
products containing the accused Samsung flash memory devices. (See CX-276; CX-284;

Hearing, Tr. at 80:21-82-15; Complainants’ Motion for Summary Determination that
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Respondents Imported, Sold for Importation, and/or Sold After Importation Into the United
States Articles that are Subject to this Investigation, EDIS Docket No. 420055 (March 03, 2010),
Ex. 13 at 17-18, 62-63, 71, Ex. 14 at 5-6, Ex. 18 at 18, 26-27, Ex. 19 at 5, Ex. 21 at 4, 9, Ex. 22
at 5-12, Ex. 31 at 8-9, Ex. 34 at 3-18.) Thus, the undersigned finds the Commission has
jurisdiction over this investigation under Section 337 of the Tariff Act of 1930. Amgen, Inc. v.
U.S. Int’l Trade Comm’n, 902 F.2d 1532, 1536 (Fed. Cir. 1990).

B. Personal Jurisdiction

The Respondents do not contest that the Commission has personal jurisdiction over them.
(See RIB at 4.) Each respondent has fully participated in the investigation by, among other
things, participating in discovery, participating in the hearing, and filing pre-hearing and post-
hearing briefs. Accordingly, the ALJ finds that the Respondents have submitted to the
jurisdiction of the Commission. See Certain Miniature Hacksaws, Inv. No. 337-TA-237, Pub.
No. 1948, Initial Determination at 4, 1986 WL 379287 (U.S.L.T.C., October 15, 1986)
(unreviewed by Commission in relevant part).

C. In Rem Jurisdiction

The Commission has in rem jurisdiction over the products at issue by virtue of the above
finding that the accused products have been imported into the United States. See Sealed Air

Corp. v. United States Int’l Trade Comm 'n, 645 F.2d 976, 985 (C.C.P.A. 1981).

11
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III.  Relevant Law

A. Infringement

A complainant must prove either literal infringement or infringement under the doctrine
of equivalents. Infringement must be proven by a preponderance of the evidence. SmithKline
Diagnostics, Inc. v. Helena Labs. Corp., 859 F.2d 878, 889 (Fed. Cir. 1988). A preponderance
of the evidence standard “requires proving that infringement was more likely than not to have
occurred.” Warner-Lambert Co. v. Teva Pharm. USA, Inc., 418 F.3d 1326, 1341 n. 15 (Fed. Cir.
2005).

Literal infringement is a question of fact. Finisar Corp. v. DirecTV Group, Inc., 523 F.3d
1323, 1332 (Fed. Cir. 2008). Literal infringement requires the patentee to prove that the accused
device contains each and every limitation of the asserted claim(s). Frank’s Casing Crew &
Rental Tools, Inc. v. Weatherford Int’l, Inc., 389 F.3d 1370, 1378 (Fed. Cir. 2004). Regarding
the doctrine of equivalents:

Infringement under the doctrine of equivalents may be found when the accused

device contains an “insubstantial” change from the claimed invention. Whether

equivalency exists may be determined based on the “insubstantial differences” test

or based on the “triple identity” test, namely, whether the element of the accused

device “performs substantially the same function in substantially the same way to

obtain the same result.” The essential inquiry is whether “the accused product or

process contain elements identical or equivalent to each claimed element of the

patented invention[.]”
TIP Sys., LLC v. Phillips & Brooks/Gladwin, Inc., 529 F.3d 1364, 1376-77 (Fed. Cir. 2008)
(citations omitted). Thus, if an element is missing or not satisfied, infringement cannot be found
under the doctrine of equivalents as a matter of law. London v. Carson Pirie Scott & Co., 946

F.2d 1534, 1538-39 (Fed. Cir. 1991). Determining infringement under the doctrine of

12
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equivalents “requires an intensely factual inquiry.” Vehicular Techs. Corp. v. Titan Wheel Int’l,
Inc., 212 F.3d 1377, 1381 (Fed. Cir. 2000).

B. Validity

It is Respondents’ burden to prove invalidity, and the burden of proof never shifts to the
patentee to prove validity. Scanner Techs. Corp. v. ICOS Vision Sys. Corp. N.V., 528 F.3d 1365,
1380 (Fed. Cir. 2008). “Under the patent statutes, a patent enjoys a presumption of validity, see
35 U.S.C. § 282, which can be overcome only through facts supported by clear and convincing
evidence[.]” SRAM Corp. v. AD-II Eng’g, Inc., 465 F.3d 1351, 1357 (Fed. Cir. 2006).

The clear and convincing evidence standard placed on the party asserting the invalidity
defense requires a level of proof beyond the preponderance of the evidence. Although not
susceptible to precise definition, “clear and convincing” evidence has been described as evidence
which produces in the mind of the trier of fact “an abiding conviction that the truth of a factual
contention is ‘highly probable.”” Price v. Symsek, 988 F.2d 1187, 1191 (Fed. Cir. 1993) (citing
Buildex, Inc. v. Kason Indus., Inc., 849 F.2d 1461, 1463 (Fed.Cir.1988).)

“When no prior art other than that which was considered by the PTO examiner is relied
on by‘ the attacker, he has the added burden of overcoming the deference that is due to a qualified
government agency presumed to have properly done its job[.]” Am. Hoist & Derrick Co. v. Sowa
& Sons, Inc., 725 F.2d 1350, 1359 (Fed. Cir. 1984). Therefore, the challenger's “burden is
especially difficult when the prior art was before the PTO examiner during prosecution of the

application.” Hewlett-Packard Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1467 (Fed.Cir.1990).
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1. Anticipation

“A patent is invalid for anticipation if a single prior art reference discloses each and every
limitation of the claimed invention. Moreover, a prior art reference may anticipate without
disclosing a feature of the claimed invention if that missing characteristic is necessarily present,
or inherent, in the single anticipating reference.” Schering Corp. v. Geneva Pharm., Inc., 339
F.3d 1373, 1377 (Fed. Cir. 2003) (citations omitted). “Inherency, however, may not be
established by probabilities or possibilities. The mere fact that a certain thing may result from a
given set of circumstances is not sufficient.” Continental Can Company USA v. Monsanto
Company, 948 F.2d 1264, 1269 (Fed.Cir.1991). To be considered anticipatory, a prior art
reference must describe the applicant’s “claimed invention sufficiently to have placed it in
possession of a person of ordinary skill in the field of the invention.” Helifix Ltd. v. Blok-Lok,
Ltd., 208 F.3d 1339, 1346 (Fed. Cir. 2000) (quoting In re Paulsen, 30 F.3d 1475, 1479 (Fed. Cir.
1994)). Anticipation is a question of fact. Texas Instruments, Inc. v. U.S. Int’l Trade Comm ’n,
988 F.2d 1165, 1177 (Fed. Cir. 1993).

2. Obviousness

Under 35 U.S.C. § 103(a), a patent is valid unless “the differences between the subject
matter sought to be patented and the prior art are such that the subject matter as a whole would
have been obvious at the time the invention was made to a person having ordinary skill in the art
to which said subject matter pertains.” 35 U.S.C. § 103(a). The ultimate question of
obviousness is a question of law, but “it is well understood that there are factual issues

underlying the ultimate obviousness decision.” Richardson-Vicks Inc. v. Upjohn Co., 122 F.3d
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1476, 1479 (Fed. Cir. 1997); Wang Lab., Inc. v. Toshiba Corp., 993 F.2d 858, 863 (Fed. Cir.
1993). The underlying factual determinations include: (1) the scope and content of the prior art,
(2) the level of ordinary skill in the art, (3) the differences between the claimed invention and the
prior art, and (4) objective indicia of non-obviousness. Graham v. John Deere Co., 383 U.S. 1,
17 (1966).

Although the Federal Circuit has historically required that, in order to prove obviousness,
the patent challenger must demonstrate, by clear and convincing evidence, that there is a
“teaching, suggestion, or motivation to combine,” the Supreme Court has rejected this “rigid
approach.” KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 417-418 (2007). In KSR, the Supreme
Court described a more flexible analysis:

Often, it will be necessary for a court to look to interrelated teachings of multiple

patents; the effects of demands known to the design community or present in the

marketplace; and the background knowledge possessed by a person having

ordinary skill in the art, all in order to determine whether there was an apparent

reason to combine the known elements in the fashion claimed by the patent at

issue... As our precedents make clear, however, the analysis need not seek out

precise teachings directed to the specific subject matter of the challenged claim,

for a court can take account of the inferences and creative steps that a person of

ordinary skill in the art would employ.
Id. Since KSR was decided, the Federal Circuit has announced that, where a patent challenger
contends that a patent is invalid for obviousness based on a combination of prior art references,
“the burden falls on the patent challenger to show by clear and convincing evidence that a person
of ordinary skill in the art would have had reason to attempt to make the composition or device, .

.. and would have had a reasonable expectation of success in doing so.” PharmaStem

Therapeutics, Inc. v. Viacell, Inc., 491 F.3d 1342, 1360 (Fed. Cir. 2007).
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IV.  The ‘877 Patent

A.

Claim Construction

1. Asserted Claims

Claims 1-3 and 5-8 are asserted in this investigation. Claim 1 is an independent claim.

Claims 2-3 and 5-8 depend from claim 1. The asserted claims read as follows:

1.

A semiconductor device comprising:
(1) A semiconductor substrate:

(2) insulator shallow trench isolations (STIs) having selected surface area profiles
and disposed in the semiconductor substrate, the selected surface area profiles
including multiple first and second concave curves, the multiple first concave
curves having greater radii than the radii of the multiple second concave curves;

(3) a tunnel oxide (TOX) layer disposed on the semiconductor substrate between
the shallow trench isolations;

(4) a first polysilicon (poly) layer disposed over the TOX layer and between the
insulator shallow trench isolations to form a floating gate;

(5) an oxynitride (ONO) layer disposed over the first poly layer and the shallow
trench isolations, the shallow trench isolation having the multiple first concave
curves adjacent to the ONO layer; and

(6) a second poly layer disposed over the ONO layer to form a control gate.
The semiconductor device as claimed in claim 1 wherein the selected surface area
profiles include the multiple first concave curves above the multiple second

concave curves.

The semiconductor device as claimed in claim 1 wherein selected surface area
profiles include multiple convex curves.

The semiconductor device as claimed in claim 1 wherein the selected surface area

profiles include multiple first and second concave curves joined by multiple
convex curves.

16
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6. The semiconductor device as claimed in claim 1 wherein the STIs have top
surfaces and the ONO layer extends below the top surfaces of the STIs.

7. The semiconductor device as claimed in claim 1 wherein the STIs have top
surfaces and the ONO layer has a curve extending below the top surfaces of the
STls.

8. The semiconductor device as claimed in claim 1 wherein the STIs have top

surfaces and the ONO layer has a upward concave curve extending below the top
surfaces of the STIs. ‘

(JX-3 at 7:44 - 8:42))
2. Disputed Claim Limitations

On February 12, 2010, Order No. 34 issued construing certain claim limitations of the
asserted claims of the ‘877 patent. (See Order No. 34.) The construction of those limitations are
set forth below.

a. “multiple first and second concave curves, the multiple first
concave curves having greater radii than the radii of the
multiple second concave curves”

The term “multiple first and second concave curves, the multiple first concave curves
having greater radii than the radii of the multiple second concave curves,” was construed as
“more than one concave curve having a first radii of curvature and more than one concave curve
having a second radius of curvature, the multiple first concave curves having greater radii than

the radii of the multiple second concave curves.” (See id. at 40.)

b. “between the insulator shallow trench isolations to form a
floating gate”

The term “between the insulator shallow trench isolations to form a floating gate” was

construed as having its plain and ordinary meaning. (See id. at 41.)

17



PUBLIC VERSION

c. “selected surface area profile”

The term “selected” in the phrase “selected surface area profile” was construed as having
its plain and ordinary meaning. (/d. at 52.) The term “surface area profile,” in context of the
plain and ordinary meaning of “selected,” was construed as “the outline of one side of the STI
trench oxide.” (See id. at 42-52.)

d. “concave curve”/ “convex curve”/ “upward concave curve”

The term “concave curve” was construed as “a curve bent inward toward the STL.” (/d. at
52-61.) The term “convex curve” was construed as “a curve bent outward away from the STL”
(Id.) The term “upward concave curve” was construed as “a curve bent inward toward the first
poly layer.” (I/d. at 61.)

B. Infringement

To prove infringement of the ‘877 patent, Spansion primarily relies on the testimony of
its expert, Dr. Souri, and the exhibits to which he refers. Spansion also cites to a number of
demonstrative exhibits. (See, e.g., CDX-1C, CDX-2C, CDX-3C.)

Dr. Souri opined that the Samsung flash memory products within the 51 nm and 42 nm
technology nodes bearing the Plan ID’s listed in thé table below infringe independent claim 1 and
dependent claims 2-3 and 5-8 of the ‘877 patent. (CX-1SU (Souri, Wit. Stat.) at Q&A 90, 122,

124.)

Technology Node Process Flow Plan ID
51 nm [

18
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42 nm [

]

Dr. Souri also opined that Samsung flash memory products within the 51 nm technology node
and 42 nm technology node that are manufactured in accordance with the [ ]
and [ ] respectively, infringe the asserted claims of the ‘877 patent. (CX-
1SU (Souri, Wit. Stat.) at Q&A 122, 124.) Dr. Souri testified that in forming his infringement
opinions he relied on the ‘877 patent and its prosecution history, SEM and TEM cross-section
images of Samsung flash memory devices, many Samsung documents containing process flow
information, process flows, process guides, and third-party reverse engineering reports covering
certain Samsung flash memory products. (/d. at Q&A 34.)

In particular, with regard to Samsung flash memory products manufactured according to
51 nm processes, Dr. Souri testified that all of the materials he reviewed concerning actual
Samsung devices showed the products to infringe. (/d. at Q&A 123.) Dr. Souri also testified
that all of Samsung’s 51 nm processes are based on the [ ] and thus any flash
memory chips manufactured in accordance with the | ] would also infringe.
({d.) Dr. Souri further testified that he had seen nothing to suggest that any of Samsung’s 51 nm
processes would result in products with STI profiles that are different in any relevant respects
from the STI profiles of the 51 nm products for which Samsung produced SEM and TEM
images. (/d.) According to Dr. Souri, Samsung’s 51 nm process flows, the [

] and the SEM and TEM images produced by Samsung of its 51 nm products all show

consistent and similar STI profiles. (/d.)
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With regard to Samsung flash memory products manufactured according to 42 nm
processes, Dr. Souri testified that all the materials he reviewed showed that Samsung flash
memory products manufactured according to [ ]

process flows infringe. (/d. at Q&A 125.) Dr. Souri also testified that Samsung’s 42 nm

processes are based on the [ ] and thus any flash memory chips
manufactured in accordance with the [ ] would also infringe. (/d. at Q&A
125.) Dr. Souri testified that both the [ ] and the 42 nm process flows

show an etch step that shapes the STI oxide to form multiple curves that satisfy the limitations of
the asserted claims. (/d.) Dr. Souri concluded that based on this fact, the results of his analysis
of the resulting STI curves shown in the SEM and TEM images of Samsung’s 42 nm flash
memory products, and the 42 nm Semiconductor Insights Report, that Samsung 42 nm processes
form STI oxide structures with curves that satisfy the limitations of the asserted claims of the
‘877 patent. (Id.)
1. Claim 1

Dr. Souri testified in detail that the accused Samsung flash memory devices meet all the
limitations of independent claim 1 of the ‘877 patent. (/d. at Q&A 132-168, 174-206.)
Accordingly, Dr. Souri concluded that the accused devices infringe claim 1. In support of his
opinions, Dr. Souri relied on a variety of different analysis. (CIB at 12.) First, Dr. Souri
analyzed SEMs and‘ TEMs that Samsung produced during discovery in this investigation that
show Samsung’s products at different stages in the manufacturing process (i.e., before and after

the deposition of the ONO layer). (CX-1SU (Souri, Wit. Stat.) at Q&A 137, 179.) Dr. Souri
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processed these SEM and TEM images with a computer software program to determine the
relative radii of curvature along the surface of the STI oxide. (/d. at Q&A 143-45, 184-86.) Dr.
Souri testified that the results of his analysis showed two sets of concave curves. (Id. at Q&A
145, 186.) Dr. Souri also visually analyzed the high resolution TEM images of Samsung’s
products and compared his results with the results obtained in reverse engineering reports from
Semiconductor Insights. (CIB at 12; CX-1SU (Souri, Wit. Stat.) at Q&A 45, 47, 51, 52.)
Additionally, Dr. Souri analyzed Samsung’s manufacturing information, i.e., process flows,
recipes and process guides, to determine whether Samsung’s processes would create the
infringing curved structures in Samsung’s STI surface area profiles. (CX-1SU (Souri, Wit. Stat.)
at 91-107, 109-20.)

The Staff also asserts that the accused products infringe claim 1. (SIB at 1, 10-19.) The
Staff focuses its analysis on whether the “wing spacers” in the accused products are part of the
STI and whether the accused products have the required multiple first and second concave
curves. (/d. at 10',19‘) With regard to the “wing spacers,” the Staff argues that a preponderance
of the evidence shows that the “wing spacers” are properly considered part of the STI structure.
({d. at 10-11.) In support, the Staff relies on Samsung Patent Application Publication US
2009/0155968, which the Staff asserts, disclosed the process for creating the “wing spacers” in
the accused products, Dr. Souri’s opinion that the wing spacers are etched out of the STI
insulating oxide, and the fact that the alleged curves in the wing spacers in the accused products
are adjacent to the floating gate in the same position as the curves in the ‘877 patent. (/d. at 11-

13.) The Staff notes, however, that there is some ambiguity as to whether Samsung’s “wing
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spacers” are the same as conventional sidewall spacers. (/d. at 12.) The Staff also notes that Dr.
Given’s testimony, on which Dr. Souri relied in support of his contention that the wing spacers
are etched out of the STI insulating oxide, does not support that proposition. (/d. at 13.) With
regard to the required multiple first and second concave curves, the Staff argues that while there
appeared to be a conflict in the evidence as to whether the wing spacers show one simple convex
curve and one concave curve, or show one convex curve and two concave curves, Respondents’
expert, Dr. Givens, testified that he was able to see a concave curve that was part of the wing
spacer oxide in the SEM and TEM images on which Spansion relies. (/d. at 15-16.) Based on
that testimony and Dr. Souri’s analysis of the curves in the “wing spacers,” the Staff concludes
that a preponderance of the evidence shows that the accused products have the required multiple
first and second concave curves. (/d. at 19.) The Staff notes that the | ] has
a design drawing that shows no upper concave curve in the “wing spacers” and that Respondents’
witness, Dr. Kim, relying on the process guide, testified that the top of the wing spacer does not
have an concave curve. (/d. at 17-18.) However, the Staff finds Dr. Kim’s testimony to be
inherently biased and insufficient to overcome the alleged admission by Respondents’ expert, Dr.
Givens. (/d. at 19.)

Respondents argue that its accused flash memory devices do not infringe claim 1 because:
(1) they do not have curves in the side of the STI trench oxide as required by the construction of
the limitation “selected surface area profile”; (2) they do not have the claimed multiple second
concave curves with a second radius of curvature; (3) they do not have the claimed multiple first

concave curves with a first radius of curvature; and (4) the alleged first concave curves are in the
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wing spacer oxide, not the STI trench oxide as required by the construction of the limitation
“selected surface area profile.” (RIB at 7, 9, 13, 21;RX-2142C (Givens, Wit. Stat.) at 16, 44, 55.)

For the reasons discussed in detail below, the undersigned finds that the accused products
do not infringe claim 1 of the ‘877 patent.

Claim 1 requires a device that has “insulator shallow trench isolations (STIs) having
selected surface area profiles ... the selected surface area profiles including multiple first and
second concave curves.” (JX-03 at 7:46-47.) This claim language is unclear in that it can be
read as requiring each of the STIs to have a single surface area profile or multiple surface area
profiles. In Order No. 34, the undersigned construed the term “surface area profile,” in the
singular, to mean “the outline of one side of the STI trench oxide.” (Order No. 34 at 52.) In
reaching that proper claim construction, it was noted that the specification describes Figure 4A,
reproduced below, as showing STIs 316A-318A “having the single curved surface area profiles
320A.” (JX-03 at 5:21-25, Fig. 4.) As stated in Order No. 34, Figure 4A “clearly illustrates ...
that the profile 320A points to a single side of the STI, not both sides.” (Order No. 34 at 50.)
Yet, as seen in Figure 4A, each STI has not one, but two single curved surfaces, one on each side
of the STI. Thus, each STI has not one, but two profiles. Therefore, the undersigned construes

claim 1 of the ‘877 patent as requiring each STI to have more than one surface area profile, with

! Notably, this was the claim construction proposed by complainant Spansion. (See Order No. 34
at41-42)
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the term “selected” referring to the fact that the surface area profiles, plural, include the claimed
multiple first and second concave curves.’

To find otherwise would result in an interpretation of claim 1 in which each STI has a
single surface area profile. Based on the undersigned’s construction of “surface area profile,”
that would mean that claim 1 would require the outline of one side of the STI trench oxide to
include the multiple first and second concave curves.” Yet, the preferred embodiments of the
invention shown in Figures 4C, 5C, 6C and 7C do not show the multiple first and second
concave curves in the outline of one side of the STI trench oxide. (JX-03, Figs. 4C-7C.) The
Figures plainly show the multiple first and second concave curves on two sides of the STI trench
oxide. Thus, to construe claim 1 as requiring each STI to have a single surface area profile
would be to read out these embodiments from the claims. Such a result is not reasonable under
these circumstances. Vitronics Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1583 (Fed. Cir. 1996)
(claim interpretations, which operate to exclude a preferred embodiment, are “rarely, if ever,
correct.”)

In accordance with Spansion’s infringement contentions, CDX-1C, below, shows an
illustration of an STI in the accused products (the left image) juxtaposed to an illustration of the
STIs shown in Figures 4C, 5C, 6C, and 7C of the ‘877 patent (the right image). Also below are

the annotated SEM/TEM images from CDX-2C and CDX-3C that show where Spansion

2 Spansion’s expert Dr. Souri seeming agrees with this interpretation. (See CDX-1 at 14
(identifying the multiple first and second concave curves in the ‘877 patent on two sides of the STI).)
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contends the claimed multiple first and second concave curves are located in the STIs of

Samsung’s accused products in the 5S1nm and 42nm technology nodes, respectively.

CDX-1Cat7

CDhX-2Cat 3, 8 CDX-3Cat 8

Putting aside Respondents’ arguments that the top of the STI is not a “side” as that term
1s used in the undersigned’s construction of the phrase “surface area profile” and that the “wing-
spacers” are not part of the unitary STI structure, i.e., not part of the STI trench oxide, as shown
in the figures above, Spansion only identifies the top of the STI in the accused products as
including the claimed multiple first and second concave curves. Thus, Spansion’s infringement
contention 1s that the multiple first and second concave curves reside in the outline of a single

side of the STI trench oxide.
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Claim 1, however, requires each STI to have not just one, but more than one surface area
profile, i.e., “surface area profiles,” and the surface area pr_oﬁles, plural, must include the
multiple first and second concave curves. Because Spansion only identifies a single surface area
profile for each STI in Samsung’s accused flash memory devices in the 51nm and 42nm
technology nodes that includes the multiple first and second concave curves, the undersigned
finds that Spansion has failed to prove that the accused products meet the limitation of claim 1
requiring “insulator shallow trench isolations (STIs) having selected surface area profiles ... the
selected surface area profiles including multiple first and second concave curves.”

Moreover, the undersigned does not find that what Spansion contends are the claimed
curves satisfy the limitation of claim 1 requiring multiple first and second concave curves. Dr.
Souri testified that Samsung’s accused products have the required multiple first and second
concave curves. (CX-1SU (Souri, Wit. Stat.) at Q&A 136, 178.) Dr. Souri testified that he based
that opinion on his review of SEM and TEM images produced by Samsung, images from
Semiconductor Insights reverse engineering report, the 51nm and 42nm process flows produced
by Samsung and the Jasper and Cubic-F Process Guides. (/d. at Q&A 137, 179.) To confirm his
opinion, Dr. Souri testified that he took digital SEM and TEM images, “faithfully reproduced”
the contours of the curves therein, and then used a well know computer software program to
graph the curves and express them mathematically. (/d. at Q&A 144, 184-85.) According to Dr.
Souri, the analysis allowed him to idenﬁfy both concave and convex curves and determine the
relative sizes of the radii of curvature. (/d. at Q&A 144.) The results of Dr. Souri’s analysis are

reproduced below. (See CDX-2C at 3; CDX-3C at 3.)
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51 nm Products

42 nm Products

Dr. Souri testified that the above graphs show that Samsung’s accused products have multiple
first concave curves and multiple second concave curves. (/d. at Q&A 145.) The undersigned
disagrees. In particular, the undersigned finds that the graphs do not show multiple first concave
curves. For Samsung’s accused products in the 51 nm technology node, the graph clearly shows
that one of the identified first concave curves has a radii of curvature of approximately 21 and the
other identified first concave curve has a radii of curvature of approximately 15. Likewise, for
Samsung’s products in the 42 nm technology node, the graph clearly shows that one of the
identified first concave curves has a radii of curvature of approximately 17 and the other has a
radii of curvature of approximately 11. Because the two identified first concave curves have

different relative radii of curvature they are in fact two different curves. Accordingly, the
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undersigned finds that Spansion has failed to prove that Samsung’s accused products have
“selected surface area profiles including multiple first ... concave curves.””

Because Spansion has failed to prove that Samsung’s accused products in the 51nm and
42nm technology nodes have first concave curves, as well as, surface area profiles that include
the claimed multiple first and second concave curves, the undersigned finds that Samsung’s
accused products do not infringe independent claim 1 of the ‘877 patent.

2. Claims 2-3 and 5-8

Claims 2-3 and 5-8 are dependent claims that all depend from independent claim 1.
Because the undersigned has found hereinabove that the accused products do not infringe
independent claim 1, dependent claims 2-3 and 5-8 are also not infringed. Wahpeton Canvas Co.
v. Frontier, Inc., 870 F.2d 1546, 1553 (Fed. Cir. 1989) (“It is axiomatic that dependent claims
cannot be found infringed unless the claims from which they depend have been found to have
been infringed.”)

C. Validity

1. Level of Ordinary Skill in the Art
The undersigned determined in Order No 34 that the level of ordinary skill in the art for

the ‘877 Patent is a person with a Bachelor’s of Science degree in materials science, chemical

3 The evidence is also not clear as to whether the identified first concave curves are in fact
“concave.” The SEM and TEM images that Samsung rely on are so blurry as to make Dr. Souri’s visual
identification of the first concave curves unreliable. (See, e.g., IX-68C,JX-71C, JX-74C, JX-75C; JX-114C;
JX-119C.) Moreover, the Jasper Guide includes an image, on which Dr. Souri relies, that plainly shows no
first concave curves, but rather two convex curves that terminate at the gate stack. (See CDX-1 at 10; see
also, Kim, Tr. at 1335-36.)
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engineering, electrical engineering, chemistry, or physics, with two years of processing
experience related to memory device fabrication. (Order No. 34 at 6-7.)
2. Anticipation
a. Toshiba 256M NAND Flash Device

Respondents argue that a Toshiba 256M NAND flash product, part number TC58256DC-
CTO0501 (“Toshiba 256M NAND Flash™) anticipates the asserted claims of the ‘877 patent. (RIB
at 31-34.) Respondents argue that the Toshiba 256M NAND Flash is prior art under 35 U.S.C.
102(a) because it was disclosed in a publication by Imamiya (“Imamiya Publication”) in
November 1999 in the IEEE Journal of Solid-State Circuits and was commercially available for
purchase in the United States before the February 24, 2000 filing date of the ‘877 patent. (/d. at
26-29.) In support of their invalidity contentions, Respondents rely on their expert, Dr. John
Givens, who testified in detail how the Toshiba 256M NAND Flash device meets the limitations
of the asserted claims. (See RX-122C (Givens Wit. Stat.) at Q&A 104-114.)

Spansion argues that the Toshiba 256M NAND Flash does not anticipate or render
obvious the asserted claims of the ‘877 patent. (CIB at 32.) Spansion argues that during cross-
examination, Respondents’ expert, Dr. Giﬂ/ens, conceded that the Toshiba 256M NAND Flash
was not anticipatory prior art. (/d. at 33.) Spansion also argues that the Toshiba NAND Flash
does not disclose multiple first concave curves. (/d.) In fact, Spansion asserts that Dr. Givens
conceded that what he considered were the multiple first concave curves required by the asserted
claims was really one large concave curve. (Id.) Additionally, Spansion argues that TEM images

of the Toshiba 256M NAND Flash fail to identify any of the several device layers or their
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chemical compositions required by the asserted claims and that Respondents’ reliance on the
Imamiya Publication to overcome that deficiency is misplaced. (/d. at 35-36.) Spansion also
asserts that Respondents did not allege that the Imamiya Publication was prior art. (/d. at 35.)
Regardless, Spansion argues that the invention date of the ‘877 patent precedes the February 7,
2000 critical date of the Toshiba 256M NAND Flash. (/d. at 36-38.)

Like Spansion, the Staff also argues that the Toshiba 256M NAND Flash does not
anticipate the asserted claims of the ‘8§77 patent. (SIB at 30.) In particular, the Staff argues that
the Toshiba 256M NAND Flash is not prior art under 35 U.S.C. § 102(a) because Respondents
failed to show that the 256M NAND Flash was publicly used or digplayed to customers in the
United States. (/d. at 30-32.) The Staff also argues that, to the extent that Respondents rely on
Toshiba 256M NAND Flash in addition to the Imamiya Publication to prove invalidity,
Respondents are not really arguing anticipation, but rather obviousness under 35 U.S.C. § 103.
(Id. at 35-36.) Further, the Staff argues that Respondents never relied on the Imamiya
Publication as anticipatory in its pre-hearing brief. (/d. at 34.)

Whether something constitutes prior art is a question of law. Panduit Corp. v. Dennison
Mfg. Co., 810 F.2d 1561, 1568 (Fed. Cir. 1987). Section 102(a) of Title 35 of the United States
Code provides that a person shall be entitled to a patent unless “the invention was known or used
by others in this country, or patented or described in a printed publication in this or a foreign
country, before the invention thereof by the applicant for patent.” (35 U.S.C. § 102(a).) Thus,
according to the language of the statute, Section 102(a) requires “knowledge or use which is

accessible to the public.” Carella v. Starlight Archery, 804 F.2d 135, 139 (Fed. Cir. 1986). As
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previously stated, Respondents argue that the Toshiba 256M NAND Flash device is prior art
under 35 U.S.C. § 102(a) because it was disclosed in the Imamiya Publication in November 1999
in the IEEE Journal of Solid-State Circuits and was commercially available for purchase in the
United States before the filing date of the ‘877 patent. With regard to Respondents’ argument
that the Toshiba 256M NAND Flash was known because it was disclosed in the Imamiya
Publication, the undersigned finds that Respondents never asserted this argument in their pre-
hearing brief and therefore, pursuant to Ground Rule 8.2, have waived any such argument.*

With regard to Respondents” argument that the commercial availability of the Toshiba
256M NAND Flash for purchase in the United States prior to the date of invention of the asserted
claims of the ‘877 patent constitutes a prior use under Section 102(a), the record demonstrates
the following facts. The Toshiba 256M NAND Flash was manufactured at least as early as the
28th week of 1999, and was publicly available for sale in the United States at least as early as
February 7, 2000. (RX-122C (Givens Wit. Stat.) at Q&A 95-100; JX-012C; JX-013C; 1X-024C;

JX-037C.) On February 7, 2000, [

* In their pre-hearing brief, Respondents only state:

All of the asserted claims of the ‘877 patent are anticipated by a Toshiba 256M
NAND flash product, part number TC58256DC-CTO0501 (“Toshiba 256M NAND
Flash”). The Toshiba 256M NAND Flash was manufactured at least as early as the
28" week of 1999, and was publicly available for sale in the United States at least as
early as February 7, 2000, which was before the ‘877 patent was filed. Thus, the
Toshiba 256M NAND Flash constitutes a prior use under 35 U.S.C. § 102(a).

(Respondent Pre-Hearing Brief at 110-11 (internal citations omitted).)
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] (d.; JX-037C.)
As set forth above, the evidence of record shows only that a sale of Toshiba 256M NAND
Flash chips occurred, which resulted in the chips being shipped to Canada. Respondents argue
that this prior sale constitutes a Section 102(a) prior use. (RIB at 28-29.) In support,
Respondents rely on Foster v. Hallco Manufacturing Co., Inc., 1991 WL 340568, *4 (D. Or.
1991). Respondents assert that the court in Foster found a Section 102(a) prior use based on the
undisputed evidence that the slat-type reciprocating floor conveyors at issue in that case were
sold in California to an individual in Canada prior to the invention date. (RIB at 28.)
The undersigned disagrees. In Foster, the court stated:

However, it 1s undisputed that Hallco sold its three-cylinder units

to C.P. Bulk and made the later modifications [to six-cylinder

units] during 1977. It is also undisputed that the six-cylinder units

were offered to Philip Loduca of Lodi, California in the fall of

1981. These facts are sufficient to support the conclusion that

Hallco’s unit was “known by others in this country” prior to

Foster’s invention ... and “on sale in this country” more than one

year prior to the date of the application.”
Foster, 1991 WL 340568 at *4. As 1s clear from the above quote, the court was considering both
the sale to C.P. Bulk and the offer to Loduca when it found that the Hallco’s floor conveyors
were known by others in this country and on sale in this country more than one year before the
date of invention. The critical date for Foster’s invention was February of 1982. Id. Therefore,

the court in Foster must have been referring to the sale and modifications to C.P. Bulk in 1977
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when it stated that the facts were sufficient to support the conclusion that the invention was on
sale more than one year prior to the date of invention, because the offer to Loduca was made in
the fall of 1981, which is less than one year prior to the February 1982 date of invention.
Notably, the court explicitly states earlier in the opinion that when Loduca contacted Hallco
about its need for two reciprocating floor conveyors that Hallco described the structure of the six-
cylinder floor conveyors to Locuca. /d. at *3. Thus, it appears that the court was referring to the
offer to Loduca when it concluded that the Hallco six-cylinder floor conveyors were known by
others in this country, not the sale as Respondents contend. Moreover, the undersigned finds
Respondents’ argument that “a sale” can constitute “a prior use” under Section 102(a) is difficult
to reconcile with the language of Section 102(b), which provides that a “public use or sale in this
country” one year before the date of invention constitutes prior art. See 35. U.S.C. 102(b). Not
only did Congress explicitly incorporate “sales” in the language of Section 102(b) and not in
Section 102(a), but as is evident from the language of Section 102(b), Congress considered “use”
and “sale” to be different concepts. Accordingly, for the reasons discussed above, the
undersigned finds that Foster fails to support Respondents’ argument.

Because the record evidence only establishes that there was a sale of Toshiba 256M
NAND Flash chips to an entity in Canada, the undersigned finds that Respondents have failed to
prove that the Toshiba 256M NAND Flash was known or in use in the United States before date
of invention of the ‘877 patent. Thus, the Toshiba 256M NAND flash is not prior art under 35
U.S.C. § 102(a). Accordingly, the undersigned finds that the Toshiba 256M NAND Flash cannot

anticipate the asserted claims of the ‘877 patent.
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b. Toshiba Patent Application

Respondents argue that Japanese Unexamined Patent Application H8-64700 (“the
Toshiba Patent Application™) anticipates the asserted claims of the ‘877 patent. (RIB at 35-38.)
The Toshiba Patent Application was published March 8, 1996, more than a year prior to the
filing date of the ‘877 patent. (See RX-092 at SEC-ITCSP-000661231; RX-122C (Givens Wit.
Stat.) at Q&A 41, 44.) Thus, it is prior art under 35 U.S.C. § 102(b). In support of its
anticipation argument, Respondents rely on the testimony of its expert, Dr. Givens, who testified
in detail that the Toshiba Patent Application disclosed each of the elements of the asserted claims
of the ‘877 patent. (RX-122C (Givens Wit. Stat.) at Q&A 46-55; Givens Tr., at 1614-17.)

Spansion argues that the Toshiba Patent Application does not anticipate the asserted
claims of the ‘8§77 patent. (CIB at 39-41.) In particular, Spansion argues that Dr. Givens’
reliance on the figure in the Toshiba Patent Application to show the required curves is wrong as a
matter of law. (/d. at 39.) Spansion also argues that the Application fails to disclose multiple
first concave curves. (Id. at 40.)

Like Spansion, the Staff also finds that the Toshiba Patent Application does not anticipate
the asserted claims. (SIB at 23-28.) The Staff argues that the Application fails to disclose a first
set of concave curves having greater radii than a second set of concave curves. (Id. at 23.) The
Staff also argues that Dr. Givens reliance on the Figures in the Application to show the required
first and second concave curves is misplaced as the figures are unreliable. (/d. at 25.) Further,
the Staff argues that the evidence does not clearly and convincingly show that the alleged second

set of concave curves are really curves and not just corners. (/d. at 25-26.)
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Among the limitations recited in independent claim 1 of the ‘877 patent is the
requirement that the radii of the multiple first concave curves be greater than the radii of the
multiple second concave curves. (See JX-03.) Dr. Givens testified for Respondents that:

It is my opinion that the Toshiba Patent Application discloses this
limitation.

Specifically Figure 3 of the Toshiba Patent Application discloses STIs that
have multiple first and second concave curves located in the outlines of one side
of the STI trench oxide where the concave curves bend inward toward the STI.
These four concave curves disclosed in Figure 3 include two concave curves on
the bottom of the sides of the STI and two concave curves on the upper portion of
the sides of the STIs. In addition as shown in Figure 3 the curves on the upper
sides of the STIs have greater radii than the curves on the lower sides of the STL
In other words if a circle is drawn to fit the concave curves the circle for the upper
concave curves would be larger than the circle for the lower concave curves.
Consequently the upper concave curves are the multiple first concave curves and
the lower concave curves are the multiple second concave curves as defined by
claim 1.

In RDX-103 I have indicated where the claimed selected surface area
profiles with the multiple first and second curves are found in an annotated
version of Figure 3 of the Toshiba Patent Application.

(RX-122C (Givens Wit. Stat.) at Q&A 55.) As quoted above, Dr. Givens relies on Figure 3 of
the Toshiba Patent Application to show the disclosure of multiple first concave curves with radii
greater than the radii of the multiple second concave curves. (/d.; see also RDX-103.) Figure 3,
however, is not an image of an actual product. It is merely a freehand drawing.

It is well established that patent drawings do not define the precise proportions of the
elements in the drawing and may not be relied on to show particular sizes if the specification is
completely silent on the issue. Nystrom v. Trex Co., 424 F.3d 1136, 1149 (Fed. Cir. 2005);
Hockerson-Halberstadt, Inc. v. Avia Group Int’l, Inc., 222 F.3d 951, 956 (Fed. Cir. 2000). Here,

the Toshiba Patent Application is completely silent as to the dimensions and scale of Figure 3.
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(See RX-092.) In fact, the Toshiba Patent Application appears to lack any pertinent description
of Figure 3. (Id.) Thus, the undersigned finds Dr. Givens’ reliance on Figure 3 misplaced and
insufficient to show that the Toshiba Patent Application discloses first concave curves with radii
greater than the radii of the second concave curves.

Dr. Givens also relies on the process disclosed in the Toshiba Patent Application for
etching the curves in the STIs as proof that the Application discloses the claimed multiple first
and second concave curves. (RX-122C (Givens Wit. Stat.) at Q&A 56-57.) However, the
Toshiba Patent Application only discloses the use of dry-etch steps to shape the STls and the
evidence of record suggests that dry etching is highly directional, and does not result in curves,
but rather straight and comered features. (See RX-92; CX-3639C (Souri, Wit. Stat.) at Q&A 50.)
Dr. Givens appears to agree with Dr. Souri’s opinion regarding wet etching in that he stated in
the context of infringement that a “dry etch is anisotropic ... [and is] directional in the vertical
direction, so it is etching everything that’s on the top of the surface at the same rate, and then it is
also etching fairly vertical down the sidewalls.” (Givens, Tr. at 1571.) Thus, the undersigned
finds that Dr. Givens has failed to show that the specification of the Toshiba Patent Application
discloses the claimed multiple first and second concave curves.

Accordingly, for the reasons above, the undersigned finds that Respondents have failed to
prove by clear and convincing evidence that the Toshiba Patent Application anticipates the

asserted claims of the ‘877 patent.
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c. Shimizu Publication

Respondents argue that an article titled “A Novel High-Density 5F* NAND STI Cell
Technology Suitable for 256Mbit and 1Gbit Flash Memories” by K. Shimizu et al. (“Shimizu
Publication”) anticipates the asserted claims of the ‘877 patent. (RIB at 39-42.) The Shimizu
Publication was published by the IEEE in 1997, which is more than a year prior to the filing date
of the ‘877 patent. (RX-02 at SEC-ITCSP-000630239; RX-122C (Givens Wit. Stat.) at Q&A 41,
74.) Thus, it is prior art under 35 U.S.C. § 102(b). 35 U.S.C. § 102(b). In support of its
anticipation argument, Respondents rely on the testimony of its expert, Dr. Givens, who testified
in detail that the Shimizu Publication disclosed each of the elements of the asserted claims of the
‘877 patent. (RX-122C (Givens Wit. Stat.) at Q&A 73-93.)

Spansion argues that the Shimizu Publication does not anticipate the asserted claims of
the ‘877 patent. (CIB at 38-39.) In particular, Spansion argues that the SEM image that
Respondents’ expert, Dr. Givens, relies on in support of his invalidity opinion is virtually
unreadable. (/d. at 38.) Spansion also argues that the Shimizu reference itself contradicts Dr.
Givens’ testimony in that the reference contains a line draWing that plainly shows only convex
curves in the STI region. (/d. at 39.) Spansion further argues that Dr. Givens’ opinion is
contradicted by the prosecution history of the ‘877 patent. (Id.) Specifically, Spansion argues
that during the hearing Dr. Givens admitted that the PTO Examiner considered a reference by
Guillaumot and determined that the STIs in the Guillaumot reference showed flat or angled

isolation structures. (/d.) Spansion argues that because there is a remarkable similarity in the
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STI surface area profiles of Guillaumot and Shimizu, the STIs in Shimizu are best characterized
as flat or angled. (/d.)

The Staff also argues that the Shimizu Publication does not anticipate the asserted claims.
(SIB at 28.) In particular, the Staff argues that the reference does not show concave curves. (/d.
at 29.) Like Spansion, the Staff argues that Dr. Givens’ opinion is contradicted by the reference
itself, which includes a line drawing that plainly shows only convex curves. (/d.)

Among the limitations recited in independent claim 1 of the ‘877 patent is the
requirement that each STI has selected surface area profiles that include multiple first and second
concave curves, the multiple first concave curves have a greater radii than the radii of the
multiple second concave curves. (See JX-03.) Samsung asserts that in Figure 3 of the Shimizu
Publication the outline of the STI includes a pair of upper curves bent inward toward the STI
oxide (labeled “1" and “2") and a second pair of lower curves bent inward toward the STI oxide
(labeled “3" and “4"). (RX-2, Fig. 3(a); RX-122C (Givens, Wit. Stat.) at Q&A 80; RDX-114.)
To illustrate his opinion, Dr. Givens’ relies on an enhanced demonstrative of Figure 3(a). (RX-
122C (Givens, Wit. Stat.) at Q&A 80; RDX-114.) Although Dr. Given’s opines that his
enhanced demonstrative discloses the claimed multiple first and second concave curves, the
undersigned is unpersuaded.

In particular, as shown below, Figure 3(a) of the Shimizu Publication includes both an

SEM image and a line drawing.
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(RX-2, Fig. 3(a).) Contrary to Dr. Givens’ testimony, the undersigned finds the SEM image too
blurry, even in Dr. Givens’ enhanced demonstrative, to discern whether there are curves at the
top of the STI structure. Moreover, the line drawing plainly shows no concave curves, but rather
only a convex curve facing inward toward the ONO layer. Additionally, there is nothing in the
written portion of the reference that describes the curves. Thus, the undersigned finds that Dr.
Givens has failed to show by clear and convincing evidence that Figure 3(a) discloses the
claimed multiple first and second concave curves. Accordingly, the undersigned finds that
Respondents have failed to prove that the Shimizu Publication anticipates the asserted claims of

the ‘877 patent.
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3. Obviousness

a. Toshiba 256M NAND Flash Device in Combination with
Toshiba Patent Application

Respondents argue that claims asserted claims of the ‘877 patent are obvious in light of
the Toshiba 256M NAND Flash in combination with the Toshiba Patent Application. However,
the undersigned has already found herein that the Toshiba 256M NAND Flash is not prior art.
(See supra, at IV.C.2.a.) Thus, the undersigned finds that the combination of the Toshiba NAND
Flash with the Toshiba Patent Application cannot render obvious the claims of the ‘877 patent.
See 35 U.S.C. § 103.

b. Shimizu Publication in Combination with Toshiba Patent
Application

Respondents argue that the Shimizu Publication in combination with the Toshiba Patent
Application renders the asserted claims of the ‘877 patent obvious. However, the undersigned
has already found herein that neither the Shimizu Publication nor the Toshiba Patent Application
disclose the limitation of claim 1 requiring “selected surface area profiles including multiple first
and second concave curves, the multiple first concave curves having greater radii than the radii of
the multiple second concave curves.” (See supra, at [IV.C.2.b, IV.C.2.c.) Because neither
reference discloses the above limitation, the combination of the references will also not disclose
it. Accordingly, the undersigned finds that the combination of the Shimizu Publication and

Toshiba Patent Application do not render obvious the asserted claims of the ‘877 patent.
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V. The ‘194 Patent
A. Claim Construction
1. Asserted Claims
Claims 13, 15-18 and 20-22 of the 194 patent are asserted in this investigation. Claims
13 and 18 are independent claims. Claims 15-17 depend from claim 13. Claims 20-22 depend
from claim 18. The asserted claims read as follows:
13. A method of programming in a Flash memory comprising the steps of:
(a) providing a first voltage to a first wordline, the first wordline being coupled to
a first device to be programmed, the first wordline also being coupled to second
device to be program inhibited;
(b) providing a second voltage along a channel region of a third device;

(c) providing a third voltage to a bitline coupled with the first device; and

(d) providing a fourth voltage to a second wordline adjacent to the first wordline
such that

(1) the fourth voltage is less than the sum of
(1) a threshold voltage of a fourth device adjacent to the second
device, the fourth device being located between the second device
and the third device, and
(2) the second voltage, and

(11) the fourth voltage is also greater than the sum of

(1) a threshold voltage of the fifth device adjacent to the first
device; and

(2) the third voltage.
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The method of claim 13, wherein the fourth voltage is provided to a plurality of
wordlines.

The method of claim 13, further comprising step (e) of ensuring that the fifth
device is on.

The method of claim 13, further comprising step (e) of ensuring that the fourth
device is off.

A Flash memory system comprising:

a first wordline with a first voltage coupled to a first device to be programmed, the
first wordline also being coupled to a second device to be program inhibited;

a third device with a second voltage along a channel region;
a bitline coupled with the first device, the bitline having a third voltage; and

a second wordline adjacent to the first wordline, the second wordline having a
fourth voltage such that:

the fourth voltage is less than the sum of
a threshold voltage of a fourth device adjacent to the second
device, the fourth device being located between the second device
and the third device, and
the second voltage, and

the fourth voltage is also greater than the sum of
a threshold voltage of a fifth device adjacent to the first device; and

the third voltage.

The system of claim 18, wherein the fourth voltage is provided to a plurality of
wordlines.

The system of claim 18, wherein the fifth device is on.

The system of claim 18, wherein the fourth device is off.

42



PUBLIC VERSION
2. Disputed Claim Limitations
On February 12, 2010, Order No. 34 issued construing ceﬁaiﬁ claim limitations of the
asserted claims of the ‘194 patent. (See Order No. 34.) The construction of those limitations is
set forth below.

a. “a method of programming in a Flash memory” / “a Flash
memory system”

The phrase “a method of programming in a Flash memory” is found in the preamble of
independent claim 13. The phrase “a Flash memory system” is found in the preamble of
independent claim 18. In Order No. 34, the undersigned found that the preambles to claims 13
and 18 should not be construed so as to limit the claims. (Order 34 at 67.) The undersigned also
found that the preambles should not be construed as requiring randomly programmable flash
memory. (Id.)

b. “a first device to be programmed”

The limitation “ a first device to be programmed” was construed as having its plain and
ordinary meaning. (/d. at 69.)

c. “threshold value”

The limitation “threshold value” was construed to mean the threshold value of a device
whether programmed or erased. (/d. at 73.)

d. “adjacent to”

The limitation “adjacent to” was construed to mean “next to.” (/d. at 78.) Notably,
Spansion’s proposed construction of “adjacent to” as meaning “near” was rejected. On that
point, the undersigned stated that “[t]here is absolutely nothing in the patent, and certainly
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nothing Spansion points to, that explains how one of ordinary skill in the art would be able to
determine what qualifies as ‘near.”” (/d. at 78 n. 16.)

e. “ensuring the fourth device is off” / “ensuring the fifth device
is on”

The limitations “ensuring the fourth device is off” and “ensuring the fifth device is on”
were construed as not further limiting independent claims 13 and 18. (/d. at 82-83.) The
undersigned found that these dependent claim limitations repeat the necessary results of the
claimed “on/off” equations for the fourth voltage in the independent claims. (/d.) That is, if the
claimed equations in the independent claims are satisfied, the “fourth device” must be off and the
“fifth device” must be on.

B. Infringement

To prove infringement of the ‘194 patent, Spansion primarily relies on the testimony of
its expert, Dr. Peter Cottrell, and the exhibits to which he refers. Spansion also relies on a
number of demonstrative exhibits.

Dr. Cottrell opined that Samsung’s MLC NAND 63 nm, 51 nm, 42 nm, 35 nm, 32 nm,
and 27 nm products infringe the asserted claims of the ‘194 patent. (CX-04C (Cottrell Wit. Stat.)
at Q&A 186.) In particular, Dr. Cottrell opined that Samsung’s 42 nm, 35 nm, 32 nm, and 27 nm
MLC NAND products literally infringe and all of Samsung’s accused MLC NAND products
infringe under the doctrine of equivalents. (/d. at Q&A 50-51.) Dr. Cottrell also opined that
Samsung’s OneNAND 51 nm and 42 nm products and Samsung’s Flex-OneNAND 42 nm

products literally infringe. (/d. at Q&A 50, 278, 315, 322.)
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1. MLC NAND
a. Literal Infringement
1) Independent claims 13 and 18 °

Dr. Cottrell testified in detail for Spansion that Samsung’s MLC NAND 42 nm, 35 nm,
32 nm, and 27 nm products satisfy all of the limitations of claims 13 and 18 of the ‘194 patent.
(CX-04C (Cottrell Wit. Stat.) at Q&A 188-91, 296, 338, 369, 378, 381, 386, 390, 396, 410, 412.)
Accordingly, Dr. Cottrell concluded that the accused MLC NAND 42 nm, 35 nm, 32 nm, and 27
nm products literally infringe claims 13 and 18.

Respondents argue that the MLC NAND 42 nm, 35 nm, 32 nm, and 27 nm products do
not infringe claims 13 and 18. (RIB at 42-43.) In particular, Respondents argue that these MLC
NAND products do not infringe because: (1) there is no “third device”; and (2) the “second
voltage” along the channel region of the accused “third device” is zero (or very close thereto) and
thus cannot satisfy the claimed “Off” equation in element (d) of claims 13 and 18.° (/4. at 58-
60.)

The Staff also asserts that Samsung’s MLC NAND 42 nm, 35 nm, 32 nm, and 27 nm
products do not literally infringe, arguing that Spansion has not shown that the accused products

satisfy element (d) of claims 13 and 18. (SIB at 49.)

° For all intents and purposes, independent claim 13 is the same as independent claim 18, the
primary difference being that claim 18 is a product claim and claim 13 is a method claim. All parties address
independent claims 13 and 18 together for purposes of determining infringement/non-infringement.

S Although there is nothing labeled as “(d)” per se in independent claim 18, the exact same
limitations in element (d) of independent claim 13 are found in claim 18.
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For the reasons discussed in detail below, the undersigned finds that Samsung’s accused
MLC NAND 42 nm, 35 nm, 32 nm, and 27 nm products do not meet the requirements of element
(d) of independent claims 13 and 18 of the’194 patent and therefore do not literally infringe.

Element (d) reads as follows:

(d)  providing a fourth voltage to a second wordline adjacent to the first

wordline such that

(1) the fourth voltage is less than the sum of
(1) a threshold voltage of a fourth device adjacent to the second device, the
fourth device being located between the second device and the third
device, and
(2) the second voltage, and

(11) the fourth voltage is also greater than the sum of
(1) a threshold voltage of the fifth device adjacent to the first device; and
(2) the third voltage.

Spansion argues that when programming either the top or the bottom wordline in
Samsung’s 42 nm, 35 nm, 32 nm, and 27 nm MLC NAND Flash products, a voltage is applied to
the adjacent [ ] wordline that satisfies all the limitations of element (d). (CIB at 44.) To
better understand Spansion’s argument, an example of an array with [ ] wordlines, as is

used in Samsung’s 42 nm, 35 nm, 32 nm, and 27 nm MLC NAND Flash products, is shown

below.
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(CDX-187C; CX-04C (Cottrell Wit. Stat.) at Q&A 482-85.) In the above array, [
] 1s the wordline between the SSL (string select line) and | Jand [

] 1s the wordline between the GSL (ground select line) and |

]. In the parlance of claims 13 and 18, Dr. Cottrell testified that | ]and [ ] are first
wordlines, [ Jand[ ] are second wordlines, [ ] is the fourth voltage, and the third
device is met by the select transistors immediately adjacent to the [ lie., GSL

for[ Jand SSLfor[ ] (CX-04C (Cottrell Wit. Stat.) at Q&A 226-227.)
As set forth above, the undersigned has determined that to satisfy element (d) of claims

13 and 18, the fourth voltage must satisfy the two specified equations. Respondents and the Staff
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argue that only the accused Samsung 42 nm, 35 nm, 32 nm, and 27 nm MLC NAND Flash
products fail to satisfy the first equation— the “Off” equation. Because the undersigned agrees
with Respondents and the Staff that the accused 42 nm, 35 nm, 32 nm, and 27 nm MLC NAND
Flash products do not satisfy the “Off” equation under Spansion’s [ ]
the undersigned need not consider whether the accused products satisfy the second equation - the
“On” equation.

With regard to the “Off equation”, i.e., the requirement that the fourth voltage be “less
than the sum of: (1) a threshold voltage of a fourth device adjacent to the second device, the
fourth device being located between the second device and the third device, and (2) the second
voltage,” Dr Cottrell testified that this condition is met if | ] 1s less than the threshold
voltage of the memory cell on the unselected string that is coupled to the [ ] plus
the channel voltage of the third device (i.e., GSL or SSL).” (Id. at Q&A 228.) Dr. Cottrell
testified that since the threshold voltage of flash memory cells can vary over a range of values
from Vth,min. to Vth,max., it is sufficient for purposes of infringement that the above equation
be met for the lowest value of that threshold voltage. (Id. at Q&A 229.) That is, Dr. Cottrell
asserts that | ] must be less than Vth,min. plus Vsel, where Vth,min. must take into
account the body effect on the | ] and Vsel is the channel voltage of the select

transistor. (/d.)

7 The “second voltage” in Claims 13 and 18 is explicitly defined as the voltage along the channel
region of the third device. (See JX-01 at Claim 13 (“a second voltage along a channel region of a third
device”), Claim 18(“a third device with a second voltage along a channel region”).)
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Dr. Cottrell testified that the value of Vsel is determined b}; the voltage at the node
between the [ ] and the select transistor. (/d. at Q&A 230.) According to Dr.
Cottrell, the voltage at the node (i.e., Vsel) will gradually increase until it will eventually exceed
the value of [ ] minus Vth,min., thereby satisfying the above equation and causing the
[ ] to turn off. (/d. at Q&A 229.)

Respondents dispute Dr. Cottrell’s contention that the select transistor will have a voltage
along its channel region. (RIB at 58-59.) Respondents argue that the second voltage along the
channel region of the third device is zero (or very close thereto) making it impossible for
Samsung’s accused 42 nm, 35 nm, 32 nm, and 27 nm MLC NAND Flash products to satisfy the
“Off” equation. (/d.) Respondents also argue that the select transistor is not a “device” as that
term is used in the claims. (/d. at 58.) Additionally, Respondents dispute Dr. Cottrell’s
determination of the threshold voltage of the fourth device. (/d. at 59-60.)

The Staff also argues that the voltage along the channel region of the third device is zero,
or close théreto. (SIB at 49-50.) Thus, the Staff also concludes that Samsung’s accused products
cannot satisfy the “Off” equation. (/d. at 50.)

The undersigned finds that the “Off” equation in claims 13 and 18 requires the fourth
voltage be “less than the sum of: (1) a threshold voltage of a fourth device adjacent to the second
device, the fourth device being located between the second device and the third device, and (2)
the second voltage.” Spansion argues that when programming either the top or the bottom
wordline in Samsung’s 42 nm, 35 nm, 32 nm, and 27 nm MLC NAND Flash products, a voltage

is applied to the adjacent [ ] that satisfies the “Off” equation. Thus,
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under Spansion’s [ ] infringement theory, the undersigned agrees that the fourth
voltage is ]. Also, the “second voltage” in Claims 13 and 18 is explicitly defined as the
voltage along the channel region of the third device. (See JX-01 at Claim 13 (*‘a second voltage
along a channel region of a third device”), Claim 18 (“a third device with a second voltage along
a channel region™).) Thus, under Spansion’s infringement theory, the undersigned agrees that the
third device is the select transistor (GSL or SSL) adjacent the [ 1% Accordingly,
the undersigned agrees that the second voltage can be expressed as the voltage along the channel
region of the select transistor, Vsel. Based on the above, the undersigned agrees that, under
Spansion’s infringement theory, the “Off” equation can be written as the following mathematical
expression:

[ ]< Vth + Vsel,
where [ ] is the voltage applied to the dummy wordline adjacent the wordline to be
programmed, Vth is the threshold voltage of the fourth device, and Vsel is the voltage along the

channel of the select transistor.

¥ Respondents argue that a select transistor is not a “device” as that term is used in the claims. (RX-
2403C(Kynett, Wit. Stat.) at Q&A 120.) In support, Respondents rely on the testimony of their expert, Mr.
Kynett, who stated that based on his understanding that the claims require the third device to be a memory
cell, that “[t]he device that Dr. Cottrell selects is not a memory cell but is instead an ordinary transistor on
the GSL or SSL line.” (Jd. at Q&A 125.)

Mr. Kynett’s opinion is based on the faulty assumption that the claims require the third device to be
a memory cell. However, when the claims intend for a device to be a memory cell (i.e., floating gate
transistor), the claims plainly indicate. For example, with regard to the first device and second device, the
claims explicitly require “a first device to be programmed” and “a second device to be inhibited.” (JX-1 at
8:35-37.) On the other hand, with regard to the third device, the claims merely require “a second voltage
along the channel region of the third device,” which could refer to either a floating gate transistor or select
transistor. (Id. at 8:38-39; Cottrell, Tr. at 765:22-766:12; Kynett, Tr. at 2030:12-16.) Nothing in the
specification or prosecution history mandates a different result. Thus, the undersigned finds Respondents’
argument unpersuasive.
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To determine whether Samsung’s accused products satisfy the “Off” equation under
Spansion’s [ ] theory, values for the above variables [( ] Vth, Vsel)

must be determined. The parties agree, with one exception noted below, on the value(s) for

[ ] for each of the accused products as illustrated in the table below.
Samsung Accused Product [ ] (volts)

42 nm MLC NAND [1]
42 nm 3-bit MLC NAND | top | ] wordline [ ]

bottom | ] wordline [ ]
35 nm MLC NAND []
32 nm MLC NAND [ ]
27 nm MLC NAND top [ ] wordline []

bottom | ] wordline [ ]

(RX-724SU, Ex. I.; RDX-210; CX-04CSU (Cottrell, Wit. Stat.) at Q&A 295, 355, 396, 405.)

With regard to the threshold voltage, Vth, both parties agree and the undersigned concurs
that Vth must include the additional voltage on the fourth device due to body effects.” (CX-
04CSU (Cottrell, Wit. Stat.) at Q&A 353; RX-2403C (Kynett, Wit. Stat.) at Q&A 99.) Thus, the
threshold voltage may be expressed as:

Vth = Vth,nom. + Vbe,

? During a programming operation the inhibited bitline is prevented from receiving any reference
voltage applied to the bitline because the select transistors are turned off. CX-04CSU (Cottrell, Wit. Stat.)
at Q& A 104.) When this happens, the source and drain have a voltage different than that of the substrate and
well (i.e., the body). (/d.) This causes the body effect, which results in an increase in the threshold voltage
of a transistor. (/d. at 104-05.) The body effect only applies when the threshold voltage is involved in the
calculation that turns the device on the inhibited bit line off. (/d. at Q&A 102.)
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where Vth is the threshold value of the fourth device, Vth,nom. is the nominal erased threshold
voltage of the fourth device, and Vbe is the voltage due to body effect. Spansion’s expert Dr.
Cottrell and Respondents’ expert Mr. Kynett disagree over the proper Vth for the accused
products. While Mr. Kynett appears to accept Dr. Cottrell’s choice of [ ] volts as the nominal
erased threshold voltage, Mr. Kynett disagrees with Dr. Cottrell’s body effect calculations. (See
RX-2403C (Kynett, Wit. Stat.) at Q&A 99, 127.) Specifically, Mr. Kynett argues that Dr.
Cottrell grossly overestimates the body effect because he improperly characterizes Samsung’s
accused MLC NAND products as being long-channel devices. (/d. at Q&A 101.) Mr. Kynett
asserts that the evidence shows that the accused MLC NAND products are short-channel devices
that are built at minimum features sizes. (/d. at Q&A 100.)

Dr. Cottrell’s analysis is persuasive. The evidence shows that Dr. Cottrell performed an
extensive analysis of the physical characteristics of Samsung’s MLC NAND products to
determine exactly how much the body effect impacts the threshold voltage of cells on the
inhibited bit string. (CX-04CSU (Cottrell, Wit. Stat.) at Q&A 110, 129-37.) Dr. Cottrell also
studied electron micrographs of Samsung’s cells, analyzed Samsung’s process flow, and studied
specific doping concentrations for the accused chips. (/d. at Q&A 121, 123, 129-37.) From this
information, Dr. Cottrell concluded that it would be inappropriate to characterize Samsung’s
accused MLC NAND products as short-channel devices. (/d. at Q&A 140.) Having concluded
that it was inappropriate to characterize the accused products as short-channel devices, and thus

appropriate to use the long-channel equations, Dr. Cottrell inputted the information he had
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garnered from his analysis of the accused products into a standard textbook formula for
determining body effect and calculated a final value. (/d. at Q&A 110, 129-37.)

In contrast to the extensive analysis Dr. Cottrell performed to determine how much the
body effect impacts the threshold voltage in Samsung’s accused MLC NAND products, Mr.
Kynett testified that he “used body effect calculations from Dennard’s seminal article on short
channel body effects” to determine the proper body effect. (RX-2403C (Kynett, Wit. Stat.) at
Q&A 100.) The Dennard article, however, was published more than 35 years ago and the results
published therein are not based on a NAND flash, but rather a “switching transistor,” which Dr.
Cottrell testified is substantially different from Samsung’s accused NAND products. (CX-1036;
CX-04CSU (Cottrell, Wit. Stat.) at Q&A 154-157.) Accordingly, for the reasons discussed
above, the undersigned finds Dr. Cottrell’s analysis and calculations of the body effect persuasive
and more reliable than Mr. Kynett’s analysis. Therefore, the undersigned finds it appropriate to
use Dr. Cottrell’s body effect calculations for the accused products.

With regard to Mr. Kynett’s contention that Dr. Cottrell should have considered short
channel effects in his calculations of body effect, the undersigned in not persuaded. Mr. Kynett
relies on the fact that Samsung’s devices are small to conclude that they are subject to short
channel effects. (RX-2403C (Kynett, Wit. Stat.) at Q&A 100.) However, Mr. Kynett admits that
the width of the channel is but one factor to consider in determining whether a device is subject
to short channel effects, and that other factors, such as the depth of source and drain diffusions,

and doping concentrations must all be considered. (Kynett, Tr. at 2010:11-2011:6) Factors that
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Dr. Cottrell considered, but that Mr. Kynett did not. (CX-04CSU (Cottrell, Wit. Stat.) at Q&A
117-124; Kynett, Tr. at 2013:7-2014:14, 2063:3-2064:10.)
Thus, the undersigned finds the proper values for Vth for the accused MLC NAND

products are as follows:

Samsung Accused Product Vth (volts)

42 nm MLC NAND [ ]

42 nm 3-bit MLC NAND

32 nm MLC NAND

27 nm MLC NAND

[ ]
35 nm MLC NAND [ ]
[ ]
[ ]

(CX-04CSU (Cottrell, Wit. Stat.) at Q&A 289, 294, 334, 374, 393, 409.)

With regard to the voltage along the channel of the select transistor, Vsel, Spansion
argues that the value of Vsel is determined by the voltage at the node between the dummy cell
and the select transistor. (/d. at Q&A 230.) As Dr. Cottrell testified with regard to the figure
below, when a transistor is off, but has a voltage on its source and drain, the voltage will stop
along the source side of the channel region (shown in red) and drain side of the channel region
(shown in green). According to Dr. Cottrell, the voltage at the source side and the voltage at the

drain side are “along the channel region.” (/d. at Q&A 235, 237 (“the voltage at the node

10[
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between the [ ] and the SSL transistor will appear on the drain of the SSL

transistor, and therefore, along its channel region.”).)

-~ ' “OFF”
CX-04CSU (Cottrell, Wit. Stat.) at Q&A 235

Respondents and Staff argue that because the substrate in Samsung’s accused MLC
NAND products is tied to ground, when the select transistor is off, the voltage along the channel
will be zero (or close thereto). (RIB at 59, SIB at 49-50.)

Spansion argues that the phrase “along the channel region” in claims 13 and 18 means the
voltage at the node at the interface of the source and channel, or drain and channel. However,
contrary to Spansion’s argument, the undersigned finds that the ‘194 patent clearly describes the
channel region as the region under the cell, between the source and the drain. (JX-1 at 3:1-3, Fig.
2.) Spansion attempts to justify its proposed construction arguing that its construction is in
accordance with the plain and ordinary meaning of the word “along” as in “to walk along the
shore.” However, even if this were the proper construction, the undersigned finds that “along the
shore” (Ywhere the shore in this instance is the path between the source and the drain) does not
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mean, as Spansion suggests, to walk along either end of the shore. Moreover, the undersigned
finds that Spansion’s position contradicts itself. When a transistor is turned on, Spansion agrees
that the channel region is the area under the cell between the source and drain, but when the same
transistor is turned off Spansion argues that the channel region becomes the node at the interface
of the source and channel (or drain and channel).

Spansion asserts that Respondents’ expert Mr. Kynett agreed that the voltage on the
source of the fourth device is the same voltage that is on the drain and along the channel region
of the third device. (See CIB at 46.) However, Mr. Kynett’s testimony was with regard to a third
device that was turned on, not off, as is the present case. In Samsung’s accused MLC products,
the select transistor (i.e., the third device) is turned off during programming. (CX-04CSU at
Q&A 232, RX-2403C (Kynett, Wit. Stat.) at Q&A 121.) Thus, contrary to Spansion’s assertion,
the undersigned finds that Mr. Kynett never agreed that the drain or source node voltage is along
the channel region of the third device or that the source and drain voltages are the same as the
channel region under the third device when the third device is turned off.

Accordingly, the undersigned finds that when the select transistor (i.e., the claimed third
device”) is turned off and substrate tied to ground, the voltage along the channel region of the
select transistor (i.e., Vsel) will be for all intents and purposes zero. (RX-2403C (Kynett, Wit.
Stat.) at Q&A 121.)

Having determined the proper values for [ ] Vsel, and Vth for Samsung’s accused

42 nm, 35 nm, 32 nm, and 27 nm MLC NAND products, it can now be determined whether the
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accused products satisfy the “Off” equation in independent claims 13 and 18. The results of the

“Off” equation for each of the accused products is shown in the chart below.

“Off” Equation [ ] <Vth+V2)
42 nm MLC NAND [ ]
42 nm 3-bit MLC NAND | top [ ] wordline [ ]
bottom | ] wordline [ ]
35 nm MLC NAND [ ]
32 nm MLC NAND [ ]
27 nm MLC NAND top [ ] wordline [ ]
bottom [ ] wordline [ ]

As can be readily seen in the above chart, none of Samsung’s accused products satisfy the “Off”
equation. Accordingly, the undersigned finds that Samsung’s 42 nm, 35 nm, 32 nm, and 27 nm
MLC NAND products do not literally infringe claims 13 and 18.
2) Dependent claims 15-17 and 20-22

Because Samsung’s 42 nm, 35 nm, 32 nm, and 27 nm MLC NAND products do not
infringe independent claims 13 and 18, the undersigned also finds that Samsung’s accused
products do not literally infringe dependent claims 15-17 and 20-22 under Spansion’s |

] theory.
b. The Doctrine of Equivalents
Spansion argues that Samsung’s accused MLC NAND 63 nm, 51 nm, 42 nm, 35 nm, 32

nm, and 27 nm products infringe the asserted claims under the doctrine of equivalents. (CIB at

57



PUBLIC VERSION

47-51; CX-04CSU (Cottrell, Wit. Stat.) at Q&A 51.) Spansion argues that with the exception of
the location of the fourth voltage, Samsung’s MLC NAND Flash chips literally infringe every
element of the ‘194 patent. (CIB at 47.) Specifically, Spansion argues that instead of applying a
fourth voltage on the wordline next to the selected wordline, Samsung’s MLC products apply a
fourth voltage [ ] away from the selected wordline. (/d.) Spansion argues
that application of the fourth voltage [ ] away infringes element (d) of
claims 13 and 18 under the doctrine of equivalents because, functionally, there is an insubstantial
difference. (/d.) To that end, Spansion’s expert, Dr. Cottrell, testified that the programming
method used in Samsung’s MLC products performs substantially the same function (local
boosting) in substantially the same way (apply cut off voltage to create a self boost string) to
achieve substantially the same result (program inhibit).!! (/d.; CX-04CSU (Cottrell, Wit. Stat.) at
Q&A 201-207).

Respondents argue that its accused MLC NAND products do not infringe under the
doctrine of equivalents. (RIB at 45-57.) In particular, Respondents argue that the all-elements-
rule forecloses application of the doctrine of equivalents under Spansion’s theory of infringement

as a matter of law. (RIB at 46.) Respondents also argue that the differences between the claimed

""" Dr. Cottrell also testified that some of Samsung’s patents that cite the 194 patent are minor
improvements on the invention disclosed in the ‘194 patent and the fact that those patents cite the‘194 patent
as “widely used” indicates that “the difference between Samsung’s implementation of the modified local self-
boosting and the preferred embodiment of the ‘194 patent is indeed insubstantial.” (CX-04CSU at Q&A
206.) The undersigned finds this argument unpersuasive as Dr. Cottrell fails to link Samsung’s accused MLC
NAND products to the Samsung patents that cite the ‘194 patent as “widely used.” Additionally, the
undersigned disagrees with Dr. Cottrell that simply because some of Samsung’s patents cite the 194 patent
as widely used that this somehow indicates the difference between its products and the194 patent is
insubstantial. Moreover, equivalents are determined on a limitation-by-limitation basis, not on the basis of
the invention as a whole.
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invention and the accused products are not insubstantial. (/d. at 48.) Respondents argue that its
purpose for applying [ ]1, i.e., what Spansion asserts as the fourth voltage, [

] away is entirely different from the purpose of applying the fourth voltage next to the
selected wordline in the ‘194 patent. (Id. at 49.) Respondents also argue that Spansion
improperly applies the function-way-result test in reaching its conclusion that the accused
products infringe under the doctrine of equivalents. (Id. at 50.) Specifically, Respondents argue
that Spansion does not apply the function-way-result test on an element-by-element basis, but
rather improperly focuses on the [ -] scheme used in the accused products as a
whole. (/d.) Additionally, Respondents argue that Spansion’s ascribed function is overbroad,
that its “way”” analysis is flawed, and that it mischaracterizes the result. (/d. at 50-54.)
Mofeover, Respondents argue that | ] Spansion’s asserted fourth voltage, will not satisfy
the “Off” equation in claims 13 and 18 for the accused MLC NAND products. (/d. at 54-57.)

The Staff argues that Spansion has failed to prove that Samsung’s accused MLC NAND
products infringe the asserted claims of the ‘194 patent under the doctrine of equivalents. (SIB at
50-54.) The Staff argues that a finding of equivalence under Spansion’s infringement theory
wouid render the claim term “adjacent” meaningless. (/d. at 52.) The Staff also argues that
Spansion cannot show that the differences between the accused MLC NAND products and the
claimed invention are insubstantial. (/d.) In particular, the Staff argues that because Spansion
chose the wrong function for its analysis, Spansion has failed to show that the accused products

perform the claimed function in substantially the same way as the claimed invention. (/d. at 53-

54.)
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For the reasons discussed in detail below, the undersigned finds that Spansion has failed
to prove that Samsung’s 63 nm, 51 nm, 42 nm, 35 nm, 32 nm, and 27 nm MLC NAND products
infringe the asserted claims of the ‘194 patent under the doctrine of equivalents.

To prove infringement under the doctrine of equivalents, Spansion must show that the
differences between Samsung’s accused MLC NAND products and the claimed invention are
insubstantial. TIP Sys., LLC v. Phillips & Brooks/Gladwin, Inc., 529 F.3d 1364, 1376-77 (Fed.
Cir. 2008). Here, Spansion argues that the only difference between the accused products and the
claimed invention of the ‘194 patent is that the fourth voltage, [ ] is not “adjacent,” the
first wordline, but rather | | away from the first wordline. The term
“adjacent” has been construed to mean “next to” so that a finding of equivalence in this instance
would be a finding that the fourth voltage next to the first wordline is the same as the fourth
voltage not next to the first wordline. Thus, to adopt Spansion’s argument would be to render the
term “adjacent” in claims 13 and 18 meaningless-- a result that would be incorrect as a matter of
law. See Warner-Jenkinson Co. v. Hilton Davis Chemical, 520 U.S. 17, 39 n.8 (U.S. 1997); PSN
Illinois, LLC v. Ivoclar Vivadent, Inc., 525 F.3d 1159, 1168 (Fed. Cir. 2008).

Moreover, the undersigned finds that Spansion has failed to prove that the differences
between applying the fourth voltage adj acenf the first wordline as claimed and applying the
fourth voltage [ ] away as in Samsung’s MLC NAND products are insubstantial.
While Dr. Cottrell argues that the differences are insubstantial because applying the fourth
voltage [ ] away from the first wordline accomplishes substantially the same

function, i.e., localizing the self-boosting effect, in substantially the same way, i.e., by applying a

60



PUBLIC VERSION

voltage lower than Vpass to a wordline near the selected wordline, to achieve substantially the
same result, i.e., mitigating program disturb, as applying the fourth voltage next to the first
wordline, his characterization of the function, way and result implies that he improperly
compared the programming method in Samsung’s accused MLC NAND products as a whole to
the one disclosed in the ‘194 patent. In so doing, Dr. Cottrell choose the wrong function, which
taints his entire analysis.

The law is clear that to demonstrate equivalence, Spansion must show “on a limitation-
by-limitation basis that the accused product performs substantially the same function in
substantially the same way with substantially the same result as each claim limitation of the
patented product.” Wavetronix LLC v. EIS Elec. Integrated Sys., 573 £.3d 1343, 1360 (Fed. Cir.
2009.) In characterizing the proper function “[t]he operative definition for purposes of
equivalency analysis is the intehded function as seen in the context of the patent, the prosecution
history, and the prior art.” Genentech Inc. v. Wellcome Found, 29 F.3d 1555, 1567 (Fed. Cir.
1994). Spansion defines the function as “localizing the self-boosting effect to the vicinity of the
cell subject to program disturb.” (CX-04CSU (Cottrell, Wit. Stat.) at Q&A 201.) Yet Spansion
points to nothing in the claims, specification or prosecution history that supports such a
definition. In fact, the ‘194 patent never uses the terms “localizing,” “boosting, “self-boosting,”
or “local self-boosting.” Spansion argues that the fact that the specification of the ‘194 patent
does not describe the function of “localizing” has no bearing on whether Dr. Cottrell’s asserted

function is correct. (CRB at 30 n. 16.) More particularly, Spansion argues that “a patent’s
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silence as to the function, way, or result of a particular limitation ... simply means that testimony
of the ordinary skilled artisan should be considered.” (/d.)

Spansion’s argument is not persuasive. Contrary to Spansion’s argument, the ‘194 patent
does discuss the function of the claimed “fourth voltage” provided on the “second wordline
adjacent the first wordline.” Specifically, the specification of the ‘194 patent teaches that the
~ function of providing the fourth voltage to the second wordline adjacent the first wordline is to
electrically isolate the first wordline, and by extension, the second device to be program
inhibited. (See JX-01 at 2:10-11 (stating that the invention requires “electrically isolating the
second device”), 4:35-37 (“Isolation of the programming wordline 100F” can be accomplished
by applying zero volts to the adjacent wordlines 100E” and IOOG5’.”), 4:38-41 (“[I]solation
facilitates the program inhibit of floating gate devices ... by allowing the voltage in its channel
region ... to be raised high enough to inhibit programming.”), Fig. 4, Fig. 5, Fig. 8.) In fact, Dr.
Cottrell admitted at the hearing that the 194 patent specification only describes isolation.
(Cottrell, Tr. at 629:8-18, 823:2-13.) Because the intrinsic evidence discloses the proper
function, relying on inherently biased expert testimony to the contrary, as Spansion suggests,
would be in error. Therefore, the undersigned finds that properly characterized, the function of
the fourth voltage on the second wordline adjacent the first wordline is to electrically isolate the
first wordline, and by extension, the second device to be program inhibited. In Samsung’s
accused products, however, the evidence shows that the function of [ 1 which Dr. Cottrell
asserts as the fourth voltage under his doctrine of equivalents theory, is not to isolate the

programmed wordline, but rather to [ ] in order to mitigate program disturbs.
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(Lim, Tr. at 1824:15-22 (“We saw that, on account of program disturb, those differences can
emanate in a | ] rather, and as such we sought to provide a
[ ] so as to be able to retard the [

17); RX-2403C ( Kynett, Wit. Stat.) at Q&A 68; RX-125C (Lim, Wit. Stat.) at Q&A 32-33;
RX-2173 at Q&A 10.) Because| ] does not perform substantially the same function as the
claimed fourth voltage on the second wordline the undersigned finds that Spansion has failed to
prove that the difference between applying the fourth voltage adjacent the first wordline and
applying the fourth voltage | ] from the first wordline are
insubstantial. Accordingly, the undersigned finds that Spansion has failed to prove that
Samsung’s accused MLC NAND products infringe the asserted claims of the ‘194 patent under
the doctrine of equivalents.

2. OneNAND / Flex-OneNAND
a. Claims 13 and 18
Dr. Cottrell testified in detail for Spansion that Samsung’s 42 nm OneNAND, 51 nm
OneNAND and 42 nm Flex-OneNAND products' (“the accused OneNAND products™) satisfy
all of the limitations of claims 13 and 18 of the ‘194 patent. (CX-04C (Cottrell Wit. Stat.) at
Q&A 50,272-278, 305-08, 310-314, 315.) Accordingly, Dr. Cottrell concluded that the accused

OneNAND products literally infringe claims 13 and 18.

12 Spansion only accuses Samsung 42 nm Flex-OneNAND products when programmed in an SLC
partition. (CIB at51n. 16.)
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Respondents argue that the accused OneNAND products do not infringe claims 13 and
18. (RIB at 60-63.) Respondents argue that the voltage, [ ] which Spansion alleges
meets all the requirements of the claimed fourth voltage, is designed to avoid inadvertent
programming on adjacent wordlines, not the selected wordline.”® (RIB at 60.) Respondents
assert that the [ |threshold voltages used by Samsung in the accused
OneNAND products mean that the accused products cannot at once satisfy the “On” and “Off”
equations in claims 13 and 18 of the ‘194 patent. (/d.)

The Staff, like Spansion, argues that the accused OneNAND products infringe claims 13
and 18 of the ‘194 patent. (SIB at 54-55.) Specifically, the Staff argues that the deposition
testimony of a Samsung engineer, Samsung discovery responses, and internal Samsung
documents confirm that the accused OneNAND products utilize a programming scheme that
places a voltage, | ] on the wordlines adjacent the selected wordline that satisfies all the
requirements of the “fourth voltage.” (/d.)

For the reasons discussed in detail below, the undersigned finds that Samsung’s accused
42 nm OneNAND, 42 nm Flex-OneNAND, and 51 nm OneNAND products meet all the
limitations of independent claims 13 and 18 of the’194 patent and therefore literally infringe.

1) 42 nm OneNAND / 42 nm Flex-OneNAND

Respondents challenge Dr. Cottrell’s opinion that the 42 nm OneNAND and 42 nm Flex-

OneNAND products literally infringe, arguing that Samsung’s 42 nm OneNAND and 42 nm

13 Patent infringement is a strict liability offense. Thus, Samsung’s subjective reasonirig for using
[ ] is irrelevant. See In re Seagate Tech, LLC, 497 F.3d 1360, 1368 (Fed. Cir. 2007) (en banc).
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Flex-OneNAND products do not satisfy the “Off” equation in claims 13 and 18 when the proper
body effect and nominal erase voltages are considered. As previously discussed, the “Off”
equation requires that the fourth voltage be “less than the sum of: (1) a threshold voltage of a
fourth device adjacent to the second device, the fourth device being located between the second
device and the third device, and (2) the secoqd voltage.” Spansion argues that when
programming Samsung’s 42 nm OneNAND and 42 nm Flex-OneNAND products, a voltage,
[ ], is applied to the wordlines adjacent the selected wordline (i.e., the “first wordline”™)
that satisfies the “Off” equation. (See CX-04C (Cottrell Wit. Stat.) at Q&A 305, 308, 311, 314.)
Thus, under Spansion’s infringement theory, the “fourth voltage” is [ .] Accordingly, the
undersigned agrees with Spansion that the “Off” equation can be written as the following
mathematical expression:

[ ]<Vth+V2,
where [ ] is the asserted “fourth voltage,” Vth is the threshold voltage of the fourth
device, and V2 is the “second voltage.”* Additionally, both parties agree that Vth must include
the additional voltage on the fourth device due to body effects. Thus, the threshold voltage may
be expressed as:

Vth = Vth,nom. + Vbe,
where Vth is the threshold value of the fourth device, Vth, nom. is the nominal threshold voltage

of the fourth device, and Vbe is the voltage due to body effect.

' Dr. Cottrell refers to the “second voltage” (i.e., the voltage along the channel region of the third
device) as Vsb. (CX-04C (Cottrell, Wit. Stat.) at Q&A 209.)
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With regard to | ] the parties agree, and the undersigned concurs, that for
Samsung’s 42 nm OneNAND products, the value ranges from [ ] volts and for Samsung’s
42 nm Flex-OneNAND products from | ] (See CX-1806C, Ex. B (showing that the
voltage on WL-1 (i.e., VPSDN) is equal to [ ] for 42 nm One-NAND products and [

] for 42 nm Flex-OneNAND products, where VT ranges from | ]); CX-353SU
(Kim, Dep.) at 85:12-16.) For Spansion, Dr. Cottrell uses [ ] as the value for | ]
for the 42 nm OneNAND products and[ ] volts as the value for [ ] for the 42 nm Flex-
OneNAND products. For Respondents, Mr. Kynett uses [ ] for the 42 nm OneNAND
products and [ ] for the 42 nm Flex-OneNAND products. As the party with the burden of
proving infringement, Dr. Cottrell need not show infringement over the entire range of possible
[ ] voltages. The patent statute makes clear that any unauthorized use of a patented
invention is an infringement. 35 U.S.C. § 271(a); Embrex, Inc. v. Service Engineering Corp.,
216 F.3d 1343, 1353 (Fed. Cir. 2000) (“Since its inception, this court has not tolerated the notion
that a little infringement-de minimis infringement-is acceptable infringement or not infringement
at all. The statute states directly that any unauthorized use of a patented invention is an
infringement. Thus, the statute leaves no leeway to excuse infringement because the infringer
only infringed a little.”) (internal citation omitted). Thus, the undersigned finds it is perfectly
acceptable that Dr. Cottrell chose the lowest values in the ranges for his infringement analysis.

With regard to Vth, Dr. Cottrell and Mr. Kynett disagree on the proper values for
Vth,nom. and Vbe. While Dr. Cottrell argues that the proper value for Vth, nom. is | ] Mr.

Kynett argues that the proper value is | ] Unlike Dr. Cottrell, however, who bases his
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opinion on the graphs of erased threshold voltage distributions that Samsung produced in this
investigation, Mr. Kynett bases his opinion on the unreliable testimony of Dr. Kang who stated
that he “generally believed” that the lower end of the erased threshold distribution would be -4 to
-5 volts, but that “[t]here would not be any such data to substantiate that” and a single voltage
distribution curve from Samsung’s forthcoming 27 nm device, that does not purport to apply to
any other Samsung products. (See CX-04CSU (Cottrell, Wit. Stat.) at Q&A 93-96; CX-2324,
CX-2399, CX-2441; RX-2403C (Kynett, Wit. Stat.) at Q&A 98; CX-348SU (Kang, Dep.) at
410:25-413:13; RX-1342C.) Thus, the undersigned finds Dr. Cottrell’s choice of | ] as Vth,
nom. to be more reliable than the | ] chosen by Mr. Kynett. As for the voltage due to the
body effect, for the reasons discussed in detail with regard to Spansion’s dummy wordline
theory, the undersigned finds Dr. Cottrell’s calculations of the body effect persuasive.
Accordingly, the undersigned adopts Dr. Cottrell’s value of | ] as the proper Vth for
Samsung’s accused 42 nm OneNAND and 42 nm Flex-OneNand products.[ ]

With regard to V2, Dr. Cottrell testifies that the proper value is [ ] for the 42 nm
OneNAND products and | ] for the 42 nm Flex-OneNAND products. Respondents do
not contest these figures and thus have waived the right to do so under Ground Rule 11.1. (See
RIB at 60-64; see also Order No. 2 (Ground Rules).) Accordingly, the undersigned adopts Dr.

Cottrell’s values for the second voltage.
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Having determined the proper values for | ] Vth, and V2, the “Off” equation can
now be expressed for Samsung’s accused 42 nm OneNAND and 42 nm Flex-OneNAND

products as shown in the chart below.

“Off” Equation (VPSDN < Vth + V2)

42 nm OneNAND [ ]
42 nm Flex-OneNAND [ ]
As can be readily observed from the chart above, [ ]satisfies the “Off” equation for the

accused 42 nm OneNAND and 42 nm Flex-OneNAND products. Accordingly, the undersigned
finds that Spansion has proven by a preponderance of the evidence that Samsung’s 42 nm
OneNAND and 42 nm Flex-OneNAND products literally infringe independent claims 13 and 18
of the ‘194 patent.
2) 51 nm OneNAND

Respondents challenge Dr. Cottrell’s opinion that Samsung’s 51 nm OneNAND products
literally infringe, arguing that application of | ] on the wordlines adjacent the selected
wordline will not satisfy the “On” equation of claims 13 and 18 of the ‘194 patent once the
proper maximum threshold voltage is considered. (/d. at 63.) The “On” equation requires that
the fourth voltage be “greater than the sum of: (1) a threshold voltage of the fifth device adjacent
to the first device, and (2) the third voltage.” Spansion argues that when programming
Samsung’s 51 nm OneNAND products, a voltage, | ] 1s applied to the wordlines adjacent
the selected wordline (i.e., the “first wordline”) that satisfies the “On” equation. (See CX-04C

(Cottrell Wit. Stat.) at Q&A 273, 277.) Thus, under Spansion’s infringement theory, the “fourth
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voltage” is | ] Additionally, all parties agree, as does the undersigned, that the claimed
“third voltage” is [ ] (See CX-04C (Cottrell Wit. Stat.) at Q&A 185; RX 2403C (Kynett, Wit.
Stat.) at Q&A 131, 134.) Accordingly, the “On” equation can be written as the following

mathematical expression:

[ > Vith,

where [ ] is the asserted “fourth voltage” and Vth is the threshold voltage of the fifth
device.

With regard to | ] for Samsung’s 51 nm OneNAND products, the value ranges
from [ 1 (See CX-1806C, Ex. B (showing that the voltage [

] for 51 nm One-NAND products, where VT ranges from [ ]

Dr. Cottrell uses a value for [ ] volts for his analysis, while Mr. Kynett uses a value
of [ ] Respondents argue that by selecting a [ ] at the upper end of
the range, Dr. Cottrell is selecting the | ] that is the best case for him to show the “On”

equation satisfied. (RIB at 63.) However, as previously discussed, as the party with the burden
of proving infringement, Dr. Cottrell need not show infringement over the entire range of
possible | ] voltages. Under the patent statute, Dr. Cottrell need only show by a
preponderance of the evidence a single unauthorized use of the patented invention. 35 U.S.C. §
271(a). Thus, the ;ndersigned finds it is perfectly acceptable that Dr. Cottrell chose the
uppermost value, [ ], in the range for his infringement analysis.

With regard to Vth, the evidence shows that the threshold voltage associated with the

programmed state in Samsung’s 51 nm OneNAND products ranges from [ ] (CX-
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353 at 100:11 - 101:2.) Respondents argue that even accepting Dr. Cottrell’s choice of [

] Spansion cannot show the “On” equation satisfied over the range of positive
threshold voltages. (RIB at 63.) However, there is no requirement that Spansion must show
infringement over the entire range of threshold voltages. Spansion need only show by a
preponderance of the evidence a single infringing act. 35 U.S.C. § 271(a). Here, Dr. Cottrell
chooses [ ] which represents approximately 94% of the cells in a single device. (CX-
04CSU (Cottrell, Wit. Stat.) at Q&A 277, 282.) Thus, the undersigned finds Respondents
argument unpersuasive and adopts Dr. Cottrell’s value of Vth as | ]

Having determined the proper values for [ ] and Vth, the “On” equation can now
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