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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
MARSHALL DIVISION

KAIST IP US, LLC,
Plaintiff,
No. 2:16€V-01314JRGRSP

V.

SAMSUNG ELECTRONICS COLTD.,
ETAL,,

w W W W W W W W W W

Defendants.

CLAIM CONSTRUCTION MEMORANDUM OPINION AND ORDER

On December 132017, the Court heard argumenttba proper construction of disputed
claim terms inU.S. Patent 6,885,05After full briefing and argument, the Court construes the
disputed termas set forttheren. SeePhillips v. AWHCorp., 415 F.3d 1303 (Fed. Cir. 2003kva
Pharm. USA, Inc. v. Sandoz, Int35 S. Ct. 831 (2015).

Backaround

Plaintiff KAIST IP US, LLC has assertethe '055 Patentaigainst DefendantSamsung
Electronics Co., Ltd., Samsung Electronics America, Inc., Samsung Semitmnbhec, Samsung
Austin Semiconductor, LLC, GlobalFoundries, Inc., GlobalFoundries U.S. Inc., and Qualcomm
Inc. The '055Patent relates generally $emiconductor manufacturing techniqdesfield effect
transistos (FETS). ‘055 Patentabst.More particularly, thé055 Patentrelates to the formation of
afin field effect transistgralso called &inFET.Id.

The '055 Patent describesducing the transistor gate length part of a drive to shrink
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semiconductor devices ande less poweld. at 1:26-37.But reducing the gate length of a tradi-
tional FETpresentsa number of performance issulk. at 1:36-64. Doublegate deviceaddress
these problems, and a FinFET iesuch doublegate devicghatuseshesidewalls ofafin as the
main channel regiongd. at 3:24-29fig.1c.

Legal Principles

A. Generally

“It is a ‘bedrock principle’ of patent law that ‘the claims of a patent defieenvention to
which the patentee is entitled the right to excludehillips v. AWH Corp.415 F.3d 1303, 1312
(Fed. Cir. 2005) (en banc) (quotitignova/Pure Water Inc. v. Safari Water Filtration Sys., ,Inc.
381 F.3d 1111, 1115 (Fed. Cir. 2004)). To determine the meaning of the claims, coulig star
considering the intrinsic evidence, which includes the claims themselves, tlieapec, and the
prosecution historyd. at 1313-14 C.R. Bard, Inc. v. U.S. Surgical Coyf388 F.3d 858, 861 (Fed.
Cir. 2004);Bell Atl. Network Servs., Inc. v. Covad Commc’ns Group, B2 F.3d 1258, 1267
(Fed. Cir. 2001).

“The claim construction inquiry. .begins and ends in all cassgh the actual words of
the claim.”Renishaw PLC v. Marposs Societa’ per Azidai8 F.3d 1243, 1248 (Fed. Cir. 1998).
“[Nn all aspects of claim construction, ‘the name of the game is the claipple Inc. v. Motorola,
Inc., 757 F.3d 1286, 1298 (Fed. Cir. 2014) (quotimge Hiniker Co, 150 F.3d 1362, 1369 (Fed.
Cir. 1998)).

Aterm’s context in the asserted claim can be instruddiélips, 415 F.3d at 1314. Other
asserted or unasserted claims can hi&dp determire the claim’s meaning, becauseinofaterms
are typically used consistently throughout the patenDifferences among the claim terms can

also assist in understanding a term’s meariohgi-or example, when a dependent claim adds a
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limitation to an independent claimgurts should presuathe independent claim does not include
the limitation.Seed. at 1314-15.

“[C]laims ‘must be read in view of the specification, of which they are a p&it.(quoting
Markman v. Westview Instruments, |2 F.3d 967, 979 (Fed. Cir. 1995) @anc)). “[T]he spec-
ification ‘is always highly relevant to the claim construction analysisallistit is dispositive; it
is the single best guide to the meaning of a disputed tehtn.(tjuotingVitronics Corp. v.Con-
ceptronic, Inc.90 F.3d 1576, 158Fed. Cir. 1996))see alsdeleflex, Inc. v. Ficosa N. Am. Corp.
299 F.3d 1313, 1325 (Fed. Cir. 2002).

But “[a]lthough the specification may aid the court in interpreting the meafidgputed
claim language, particular embodiments and examples appéathe specification will not gen-
erally be read into the claims.Comark Commc’ns, Inc. v. Harris Corpl56 F.3d 1182, 1187
(Fed. Cir. 1998) (quotin@onstant v. Advanceicro-Devices, InG.848 F.2d 1560, 1571 (Fed.
Cir. 1988));see also Phillips415 F.3d at 1323. “[I]t is improper to read limitations from a pre-
ferred embodiment described in the specificati@ven if it is the only embodimestinto the
claims absent a clear indication in the intrinsic record that the patentee intend&dntisetobe
so limited.”LiebelFlarsheim Co. v. Medrad, Inc358F.3d 898, 913Fed. Cir.2004).

The prosecution historgan alssupply the proper context for claim construction because,
like the specificationt shows how the United StatBatent and Tradema©ffice and the inventor
understood the pateriRhillips, 415 F.3d at 131'But “because the prosecution history represents
an ongoing negotiation between the PTO and the applicant, rather than the final prodatt of t
negotiation, it often lacks the clarity of the specification and thus is lesd fegetlaim construc-

tion purposse.” Id. at 1318;see also Athletic Alternatives, Inc. v. Prince M F.3d 1573, 1580
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(Fed. Cir. 1996)notingambiguous prosecution history may be “unhelpful as an interpretive re-
source”).

Although extrinsic evidence can also be useful, it is “legsitant than the intrinsic
record in determining the legally operative meaning of claim langudgfallips, 415 F.3d at 1317
(quotingC.R. Bard, Inc.388 F.3d at 862). Technical dictionaries and treatigght help a court
understand the underlying technology and the manner in which one skilled in thes@ttunse
terms, buthey also mighprovide definitions that are too broad or not indicative of how thesterm
areused in the patentd. at 1318. Similarly, expert testimomnyight help acourt unerstandthe
undetying technology and determirike particular meaning of a term in the pertinent field, but
an expert’s conclusory, unsupported assertions as to a term’s definitioniely enhelpful to a
court.ld. Generally, extrinsic evidence i€4s reliable than the patent and its prosecution history
in determining how to read claim term#&d’; see alsdleva Pharm. USA, Inc. v. Sandoz, |85
S. Ct. 831, 841 (2015) (“In some cases, however, the district court will need to look beyond the
patent’s intrinsic evidence and to consult extrinsic evidence in order to understand, for @xampl
the background science or the meaning of a term in the relevant art duringetaatréme pe-
riod.”).
B. Departing From the Ordinary Meaning of a Claim Term

Generally, courts give each claim term its ordinary and accustomed meaningiassaatt
by one of ordinary skill in the art at the time of the invention in the context of the.gitdhps,
415 F.3d at 131213;see also Azure Networks, LLC v. CSR PrL1 F.3d 1336, 1347 (Fed. Cir.
2014) (“There is a heavy presumption that claim terms carry their accustogaeung in the

relevant community at the relevant time.”) (vacated on other grourtsle arehowever, excep-

tions to that general rule, such'dg when a patentee sets out a definition and acts as his own
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lexicographer, or 2) when the patentee disavows the full scope of the claim tleemireithe
specification or during prosecutioh Golden Bridge Tech., Inc. v. Apple In58 F.3d 1362, 1365
(Fed. Cir. 2014) (quotinghorner v. Sony Computer Entmt Am. L1869 F.3d 1362, 1365 (Fed.
Cir. 2012));see also GE Lighting Solutions, LLC v. AgiLight, Ii7&0 F.3d 1304, 1309 (Fed. Cir.
2014)(“[T]he specification and prosecutidiistory only compel departure from the plain meaning
in two instances: lexicography and disavoijal.

The standards for finding lexicography or disavowal are “exact{®g.Lighting Solutions
750 F.3d at 13090 act as his own lexicographer, the patennust “clearly set forth a definition
of the disputed claim term,” and “clearly express an intent to define the’ tetm(quoting
Thorner, 669 F.3d at 1365kee alsdRenishaw 158 F.3d at 1249. The patentee’s lexicography
must appear “with reasonable clarity, deliberateness, and preciRiemshaw158 F.3d at 1249
To disavow or disclaim the full scope of a claim term, the patentee’s statemeetspetificatbn
or prosecution history must amount to a “clear and unmistakable” surr€odgis Corp. v. Bos-
ton Sci. Corp.561 F.3d 1319, 1329 (Fed. Cir. 20089 also Thornel669 F.3d at 1366 (“The
patentee may demonstrate intent to deviate from the ordinary and accustomeurokaralaim
term by including in the specification expressions of manifest exclusiorntacties, representig
a clear disavowal of claim scope.”). “Where an applicant’s statements are agnenahlltiple
reasonable interpretations, they cannot be deemed clear and unmistaddblebdvative Props.

Co. v. Tredegar Corp725 F.3d 1315, 1326 (Fed. Cir. 2013).

1 Some cases have characterized other principles of claim construction as “exceptibesjen-
eral rule, such as the statutory requirement that a rpasfunction term is construed to cover
the corresponding structure disclosed in the specificéde®).e.g.CCS Fitness, Inc. v. Brunswick
Corp., 288 F.3d 1359, 1367 (Fed. Cir. 2002).
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C. Functional Claiming and 35 U.S.C. § 112, % (pre-AlA) / § 112(f) (AIA)?

A patent claim may wsfunctional languagesee35 U.S.C. 8112, 16; Williamson v. Citrix
Online, LLG 792 F.3d 1339, 13449 & n.3(Fed. Cir. 2015) (en banc in relevant portion). Section
112, Paragraph 6, provides that a structure may be claimed as a “mdangperforming a spec-
ified function” and that an act may be claimed as a “step for performing diegédanction.”
MascoCorp. v. United State803 F.3d 1316, 1326 (Fed. Cir. 2002).

But 8112, 16 does not apply to all functional claim language. There is a rebuttable pre-
sumption that 812, 16 applies when the claim language includes “means” or “step for” terms,
and that it does not apply in the absence of those tétasco Corp, 303 F.3d at 1326Ailliam-
son 792 F.3d at 1348. The presumption stands or falls according to whether one of ordinary skill
in the art would understand the claim with the functional languagégicontext of the entire
specification, to denote sufficiently definite structure or acts for penfigrithe function.See
Media Rights Techs., Inc. v. Capital One Fin. Cp800 F.3d 1366, 1372 (Fed. Cir. 2015ting
8112, 16 does not apply when ‘ghclaim language, read in light of the specification, recites suf-
ficiently definite structure” (quotation marks omitted) (citWliamson 792 F.3d at 134%Robert
Bosch, LLC v. Snafn Inc, 769 F.3d 1094, 1099 (Fed. Cir. 2014Wjjliamson 792 F.3d at 1349
(noting 8112, /6 does not apply when “the words of the claim are understood by persons of ordi-
nary skill in the art to have sufficiently definite meaning as the name for sgtjctdasco Corp.

303 F.3d at 1326concluding 8112, 16 does not j@ply when the claim includes an “act” corre-
sponding to “how the function is performedPersonalized Media Communications,&.\. In-

ternational Trade Commissiph61 F.3d 696, 704 (Fed. Cir. 1998dcluding 8112, 16 does not

2 Because the application resulting in the '055 Patent was filed before September 16h€012, t
effective date of the AIA, the Court refers to the-pté version of § 112.

6/49



apply when the claim incties “sufficient structure, material, or acts within the claim itself to

perform entirely the recited function .even if the claim uses the term ‘means.” (quotation marks
and citation omitted)MWhen it applies, 812, 16 limits the scope of the functional term “to only
the structure, materials, or acts described in the specification agponlesy to the claimed func-
tion and equivalents thereoMilliamson 792F.3d at1347.

Construing a meanglusfunction limitation involves multiple steps. “The first step.is
a determination of the function of the meguhgsfunction limitation.”Medtronic, Inc. v. Advanced
Cardiovascular Sys., Inc248 F.3d 1303, 1311 (Fed. Cir. 2001). “[T]he next step is to determine
the corresponding structure disclosethe specification and equivalents theretd.”A “structure
disclosed in the specification is ‘corresponding’ structure only if the spaadiicor prosecution
history clearly links or associates that structure to the function recited ifatme”dd. The focus
of the “corresponding structure” inquiry is not merely whether a structure isleagggerforming
the recited function, but rather whether the corresponding structure is “clekeky br associated
with the [recited] function.ld. The caresponding structure “must include all structure that actu-
ally performs the recited functionDefault Proof Credit Card Sys. v. Home Depot U.S.A., Inc.
412 F.3d 1291, 1298 (Fed. Cir. 200Sgction112 however,does not permit “incorporation of
structue from the written description beyond that necessary to perform the claumettbh.”
Micro Chem., Inc. v. Great Plains Chem. CI94 F.3d 1250, 1258 (Fed. Cir. 1999).

For 8112, 16 limitations implemented by a programmed general purpose computer or mi-
croprocessor, the corresponding structure described in the patent specificatiancinds an
algorithm for performing the functiokVMS Gaming Inc. v. Int'l Game Tech84 F.3d 1339, 1349
(Fed. Cir. 1999). The corresponding structure is not a general purpose compugthdiuthe

special purpose computer programmed to perform the disclosed algdiibtocrat Techs. Austl.
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Pty Ltd. v. Int'l Game Tech521F.3d 1328, 1333 (Fed. Cir. 2008
D.  Definiteness Under 35 U.S.C. § 112,Z(pre-AlA) / § 112(b)(AIA) 3

Patent claims must particularly point out and distinctly claim the subject mattededgar
as the invention. 35 U.S.C.182, 2. A claim, when viewed in light of the intrinsic evidence,
must “inform those skilled in the art about the scope ofrthention with reasonable certainty.”
Nautilus Inc. v. Biosig Instruments, Ind.34 S. Ct. 2120, 2129 (2014). If it does not, the claim
fails 8112, 1 2 and is invalid as indefinitd. at2124.

Courts decide tvether a claim is indefinite from the perspective of one of ordinary skill in
the artatthe time the applicant filed the patemplication.ld. at 2130. As it is a challenge to the
validity of a patent, the failure @fclaim to comply with 8112 must beshown by clear and con-
vincing evidenceld. at 2130 n.10. “[[ndefiniteness is a question of law and in effect part af clai
construction.”ePlus, Inc. v. Lawson Software, IN€00F.3d 509, 517 (Fed. Cir. 2012

Not surprisingly, ndefiniteness challemg frequently involve terms of degree and subjec-
tive termsWhen a term of degree is used in a claim, “the court must determine whether the paten
provides some standard for measuring that degBaesig Instruments, Inc. v. Nautilus, In¢83
F.3d 13741378 (Fed. Cir. 2015) (quotation marks omitted). Likewise, when a subjective term is
used in a claim, “the court must determine whether the patent’s specificatioresiggptie stand-
ard for measuring the scope of the [terni)dtamize, LLC v. Plumtree Software, |n417 F.3d
1342, 1351 (Fed. Cir. 20059ccordInterval Licensing LLC v. AOL, Inc766 F.3d 1364, 1371
(Fed. Cir. 2014) (citingpatamize 417 F.3d at 1351).

In the context of a claim governed by 35 U.S.Q18, 6, the claim is invalid as indefinite

3 Because the application resulting in the '055 Patent was filed before September 16h&012, t
effective date of the AIA, the Court refers to the-pté version of § 112.
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if the claim fails to disclose adequate corresponding structure to perforchabtmed functions.

Williamson 792 F.3d at 135%52. The disclosure is inadequate when one of ordinary skill in the

art “would be unable to recognize the structure in the specification and assowitt the corre-

sponding function in the claimld. at 1352.

Agreed Terms

Prior to thehearing, the partiesgreed to the following constructions:

Term

Agreed Construction

a contact region and metal layer which ars
formed at said source/drain and gate contag
gion (all asserted claims)

D

C

tp&ain and ordinary meaning

a certain heightall asserted claims)

plain and ordinary meaning

J. Cl. Constr. Chargkt. # 129-1]at8, 21.

Dispute

d Terms

1.

“a double-gate FINFET” (all asserted claims)

KAIST s Proposed Construction

Defs. Proposed Construction

This claim term does not need constructi
Thepreamble is not limiting. If this claim terr
should be explicitly construed, then it sho
be construedunder its plain and ordinar
meaning in light of the specification da
threedimensional fieldeffect transistor devic

nThe preamble is limitingbecause it iseces-
ukshry to understand the scope of the claime
ventionand should be construed under itsrpl
and ordinary meaning asa “doublegate fin
efield-effect transistor device

] in-
a

with a wraparound gate structure

The Issues

The parties dispute whether the preamble limiting. If this parties dispute the preamble’s

plain and ordinary meaning. Defendants limit the term to a FInFET amilthtwo gates, while

KAIST would include structures with more than two gates.

9/
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The Parties’ Positions Concerning the Preamble as a Limitation

KAIST contends Defendants seek to limit the claim to a deviceexdltlytwo gates on
the sides of the fin and exclude any embodiments that allow for an additional gate a@mdhe t
the fin. KAIST contends the preamble is not limiting aeden ifit is, theclaim language and
specification expressly allow for more than two gates.

KAIST contends none of the terms found in the body of the claim depend on “dauble
for antecedent basis support ahd applicant placedo reliance on the preamble during prosecu-
tion. According toKAIST, the body of the claims provide a full and complete description of the
invention and the preamble is not “necessary to give life, meaning, and vitality” t@tmebet

cause the limitations the body of the independent claims recite the essential elements of a FET:

“a Fin active region,” “a gate,” “a source/drain,” and “a contact region and a metaaigéris
formed at the source/drain and gate contact regRIris’Opening Cl. Constr. BfDkt. # 93 at 3-
4.

Defendants, on the other hamintendthe specification describes the “douliate Fin-
FET device” as th preferred and only embodiment and a core aspect of the inveédanding
to Defendants“double-gate FINFET device” in the preamble gives life, meaning, and vitality to
the asserted claims and informs ti&m scope Defs.” Resp. Cl. Constr. BfDkt. # 106]at 6-7
(citing cases)

Defendantsiote courtdind preambles limiting where a term is repeatedly used throughout
the specification to describe the inventith (citing cased Here,Defendants contend the speci-
fication repeatedly and consistently states the “present invention” provideatesito adouble-

gate FinFET device.” Specifically, Defendants point to usages of “the priesention” in the

Background of the Invention, Summary of Invention, and Abstract. Defs.” Resp. Cl. Canstr. B
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[Dkt. # 106]at 8 (citing ‘055 Paterdt 1:.6-14, 4:16-19, abs). Defendants further contend every
embodiment in the specification describes a deghle FINFET devicdd. at 8 (citing '055 Patent
at4:10-11). “FinFET” appears 59 times in the specification, “dotgdée” 29 times, and “double
gate FINFET” 12 tiras, including in the Title, the Abstract, the Background of the Invention, the
Summary of the Invention, every embodiment, and every independent Thais)in context of

the specification as a wholsay Defendantghe preamble’s “doublgate FINFET deiece” gives

life and meaning to the claims, providing essential structure to the claimediamve

Defendantsirgethe Courtto consider the preambleniting because “absent construction
of the preamble, the claims would be unbounded and could extend to structures well beyond the
scope of the [asserted patent’s] specificati@efs.’ Resp. Cl. Constr. BiDkt. # 106]at 9.Failing
to limit the claims to a “doublgate FInNFET device” would improperly extend them to cover struc-
tures beyond what the patent contemplaligdat 9-10.

KAIST repliesDefendants havaot overcome the presumption that a preamble is not a
claim limitation.For one merely notingthe preamble language appears in the specification fails
to address the actual description. And hibesactual descriptioexplainsthe doublegate FInFET
device comprises a first oxide layer having a thickness greater than (no gatdap) tireequal
to (additional gate present on the top) that of the gate dXideReply Br[Dkt. #113 at 2 (citing
'055 Patentat4:28-31, 5:8-46, 19.9d). Based on the actual descriptigtAIST contends a per-
son of ordinary skill in the art would understand the claimed invention includes a gatet@m the
of the in in addition tothe two necessary gates thefin’s opposing sidedd. at 2-3. KAIST
emphasize®efendants neer define “doublegate,” andthe patent never defines the term as a

FINFET havingexactlytwo gatesld. at 3.
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According toKAIST, Defendants’ expert agreed the claim body recites all of the inven-
tion’s necessargtructural elements and the '055 Patent does not expresshimiiset additional
gate.Pl.’s Reply Br.[Dkt. #113 at 3 (citingSubramanian Dep. [Dkt. ¥3-3] at81:24-82:13jd.
at295:6-8). KAIST reiterates that the specification expressly descrdva$sthe claims covgthe
embodiment of aadditionalgateon the top surface of th. Id. (citing Kuhn Decl. Dkt. # 93-

4] at 1971-72.

As to Defendants’ other preambigdatedargumentsKAIST repliesthe claims are not
“unbounded” because the express language in the body defines the invention. Defanglant
ment of the preamble providing context for the invention is irrelevant, becapseaahbles pro-
vide claim contextKAIST againnotes a preamble is not limiting unless it breathes life and mean-
ing to the claimsPl.’s Reply Br.[Dkt. #113 at 3 (citingCatalina Mktg. Int’l, Inc. v. Coolsav-
ings.com, Ing 289 F.3d 801, 808 (Fed. Cir. 2002)).

Finally, Defendants alleggAIST misrepresented a reference (Dr. Kuhn’s own patent) as
stating that the reference states that a degéite FinFET may have a ¢h@el along the top of the

fin. Defs.” Surreply{Dkt. # 117 at 1. Rather, theropped language states the opposite:

presence of a third g, Indeed, In the passage cited by Defendons of Dr. Kube's 2006 puem
application, Dy, Kubn refers 1o the "so-called  double-gate FinFET because the “conductive

channe| principaily resides only alomg the two ssde-walls of the fin.” not beciuse 1t 1s o o

hiher

two side gates. DRt No. LOf-E6 at | {emphasis added), Thus, even (o these later vears, the types of FinFET conlgurations are also avialable, such as
ao-ealled double-gote Pinl'ETs, in which the eonduetive

terminology was context-dependent, and calling a device a double-gate FiaFET did not channe] prineipolly resides anly alang the wo sidewnlls of

the fin (ad not slong the top of the (i),

neecssarily cxelude 2 mare onthe top of the Fin, fif Here, the comext shows tha the claimed
dovble-gntz FIoFET is inelusive of g weap-nround gate on all three sides of e Fin, which allows

for the presence of a gare on the rop of the Fin

Dkt. No. 106-16 91 (U.S. Patent
Pl. Reply Br. at 6 (annotated). Appl. Publ. No. 2016/0276347 to
Kuhn at al.) (annotated).
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Analysis

“In general, a preamble limits the invention if it recites essential structure gratéas
is “necessary to give life, meaning, and vitality” to the clai@atalina Mktg. Int’l, Inc. v. Coolsav-
ings.com, In¢.239 F.3d 801, 808 (Fed. Cir. 2001). “Conversely, a preamble is not limiting “where
a patentee defines a structurally complete invention in the claim body antheggeamble only
to state a purpose or intended use for the invefitidn:When limitations in the body of the claim
rely upon and derive antecedent basis from the preamble, then the preambl# asag necessary
component of the claimed inventiori£aton Corp. v. Rockwell Int'l Corp323 F.3d 1332, 1339
(Fed. Cir. 2003). “When reciting additional structure or steps underscored as importaet by
specification, the preamble may operate as a claim limitat{@atalina 239F.3d at808 Further,

[c]lear reliance on the preamble during prosecution to distinguish the claimed in-
vention from the prior art transforms the prddeninto a claim limitation because
such reliance indicates use of the preamble to define, in part, the claimed invention.
Without such reliance, however, a preamble generally is not limiting wherathe cl
body describes a structurally complete invention such that deletion of the preamble
phrase does not affect the structure or steps of the claimed invention. Thas, prea
ble language merely extolling benefits or features of the claimedtionedoes not

limit the claim scope without clear reliance on thbeaefits or features as patent-
ably significant.

Id. at 80809 (citations omittd). Finally, “preambles describing the use of an invention generally
do not limit the claims because the patentability of apparatus or composiiios diepends on
the claimed structure, not on the use or purpose of that strudturat809.

Defendants have not shown the prearshleuldbe limiting. First, the claims recite a struc-
turally complete invention without reference to the preamble. The claimeutahll necessary
elements of a FINFET, includindia active region, gate oxides on both swdalls of thefin active

region, an oxide on top of thim active region, a gate formed on the oxides, source/drain regions
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formed in the ih active regionand a contact region at the source/drain and gate regions. Defend-
ants have not identifieghy missing elements that render the body of the claim structurally incom-
plete? This conclusion is not surprisingiven the Detailed Description describes the structure
while never using the term “doubggte” except in a concluding paragraph.

SecondPefendantsargument that the preamble is limitibgcause the specification as a
whole requires the claims to be limited to a structuredhbtuses two gatesonflicts with the
intrinsic evidenceThe Background of the Inventidinst describes that a doubtgte device “com-
prises” gate electrodes on two sides. '055 Patetitl-3. Then the specification describes thnat t
“double-gate device uses the etched vertical surfaces on both sidewalls of the bodynasthe
channel regions.ld. at 3:27-29 (emphasis added). Defendants’ interpretation ignores the explicit
use of “main” (which implies there could be other channels) amdites “main” to mean “only.”

More importantlyDefendantsposition excludes a preferred embodimerttich“is rarely,

4 At the hearing, Defendants argued the preamble is needed to unddratémeltlaim is directed
to a in structure and the “a Fin active region” finds its antecedent basis tarthé¢ FInFET” in
the preambleH'rg Tr. (Dec. 13, 2017)Dkt. # 161] at 2425. Defendants specifically argued the
limitations of the body of the clainvere solely directed to a general purpose R&Tat 25-26.

Thatposition lacls merit, and tb Court rejects Defendants’ attempt to misre&d3J’s expert’s
declaration as supporting such a position. The claim explicitly recites “ectine aegion,” tha
the Fin active region is “wahape,” a gate oxide on the “sidewalls of the Fin active regiod,” an
source/drain regions “formed on both sides of the Fin active region.” The intrinsixtingdie
evidence is devoid of any teaching that such strucareefand in traditional planar FETSs.

As to Kuhn's expert declaration, the paragraph cited by Defendants makes clear that winen Kuh
noted the claim included “a Fin active region,” Kuhn was referencing ttizyéaregion” part of

the language as being an essential element of a FET. The very next sentence, fa, staawl

“[a] FET is a transistor that has a gate, a source, a drain, a charinglthout reference toifs,
merely referencing source and drain which are active regions. Kuhn DktI#884] at 162.
Defendants, howevecompletely igiore the rest of Kuhn’s declaration and the extensive discus-
sion of conventional planar FETSee idat 1128-38.
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if ever, correct."See Accent Packaging, Inc. v. Leggett & Platt,, 167 F.3d 1318, 1326 (Fed.
Cir. 2013).The DetailedDescription describes Figures-®al as showing “the body structure of
the FINFET device according to the first embodiment of the present invention.” '055 &atent
5:13-15. “FIG. 9d shows a cross section after growing a gate oxide layer 12 with a thickness
between 0.5 nm and 10 nm in the formed Fin active regiolal 44t 8:34—-46. Layer 12 surrounds
the Fin active region on the sidasd on the topld. fig.9d. The gate region is formed on this
structure.ld. at 8:4346. Such an embodiment incliede top channel region in addition to the
sidewall channel region®efendants contend such top channel regions are excluded from its un-
derstanding of “doublgate,’seeDefs.’ Resp. Cl. Constr. BiDkt. # 109 at 16-14, but he teach-
ing of a structure that providéhree channel regions directly conflicts with Defendamstention
the totality of the specification is directed toward structures wiilly two channel regiondn
short, this ejectsDefendantscontention that to “give life, meaning, amiality” to the claim the
claimed structure must exclude any structure that includes a third channel.
Defendantcounterit would not be know whether or not a chaehis formed on the top
of the fin active region in Figure 9#i'rg Tr. (Dec. 13, 201y [Dkt. # 161]at 32—35. Although
Defendants acknowledged the oxide thickness impacts whether a channeleid @rrthe top
surface of the Fin and all parties agree the thickness is a fundamentattattifects channel
formation Defendants contended other propertiassich as dielectric constant, doping of time
active regionand the properties of the gatevould need to be knownd. at 35.The intrinsic
record, however, makes no mention of changing those other factors at the togiofaitte/e
region to be different from the sides of thie active regionNor is there anyeaching that the left,
right and top of théin are processed differéptirom each othe”And when the issue was raised

at the hearing as to whiiere wouldbe a reason to believe Figure 9d intended the top to have
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different variables, Defendantssponded, tls not clear.’ld. at34.

Based upon the totality of the intrinsic record, the Court finds Defendantsopastjuir-
ing a strict negative limitation of no channel attiivon the top of the fin active regiaonflicts
with the intrinsic evidence. Moreover, as to the extrinsic evidence presented bytidseabaut
the meaning of a “double-gate” at the time of the invention, the Court finds the eviderflax-c
ing, andon thewhole does not mandate excluding a top gate char®es e.g, Digh Hisamoto,
FINFET—A SelfAligned DoubleGate MOSFET Scalable to 20 n47 IEEE Transactions on Elec-
tron Devices No. 12 (Dec. 200[Dkt. # 93-19]at 2320;Kuhn Decl. Dkt. # 93-4]at 1138, 53,
77-78; [Dkt. # 93-10&t 124-25;Bokor Decl. Pkt. # 93-12]at 155, 75; Subramanian Dep. [Dkt.
# 93-3] at 59:26, 61:59, 75:86-13, 76:14, 100:3-10, 102:1318, 102:23103:13, 126:24
127:4, 128:1420, 130:812, 132:1924, 133:25133:6, 142:8%4, 143:917; Park Dep. Dkt.
#1131] Ex. 3at 53:9-12; Kuhn Dep. Dkt. # 106-7] at 29:724, 31:523, 32:1422, 34:812,
42:15-46:20, 49:2250:25; [Dkt. # 106-16]Kuhn Decl.[Dkt. # 93-17]Ex. M (Bokor Dep) at
15:18-16:9, 69:25-70:12; Subramaniec|. [Dkt. # 106-1]at 1948-55; [Dkt. # 106-8] at 1:47—
58, 3:164:13, 5:25-27, 2004 IEEE Si Nanoelectronics Workshop Program (Jur&4,32004)

[Dkt. # 106-22] In the contexbf the totality of the extrinsic evidence discussed above, the Court

5> Defs’ Sur-Reply [Dkt. #117] attack$<AIST's expert’s interpretation of the prior art. The Court,
however, finds these references highlitjie lack of clarity in the extrinsic evidence and conttad
Defendants’ contention that a “doulgjate” camot have channel regions other than the side chan-
nel regions. For example, as to the prior art figure pointed to in'&€Datlaration 188, the '055
Patent teaclsea similar structure in FiguBzl and consistently refers to the structures of thenpat
as “doublegate.” Yet the prior art references such a structure as a “ggwe” Similarly, Kuhrs
patent aplicationrefers to doublgate FinfETs in context of “the conductive channel principally
resides only along the two sidewalls of the fin (and not along the top of the finy.” R .afReply

[Dkt. #117] at 1. This reference makes clear that “double” is about where chapmetspally”
resde, not that there can be no channel on the top. Such references support the poSSIE. of
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thus finds the extrinsic evidence does not support the proposition that at the time of therinvent
“double-gate” had a meaning clearly known to exclude more thargbt® channel regionSee
Teva Pharm. USAL35 S. Ct. at 841 (2015) (allowing courts to make subsidiary factual findings
about the extrinsic evidence).

Although Defendants contend the entsecification is directed toward “doubdgate”
structures that do not have additional channel regitwesspecification leaves room for debate
aboutwhether “doublegate”excludes any FINFET with thrggate channels and whether “double
gate” excludes the “first embodiment” of the specification. Such debateadmt$ Defendants’
argument that the totality of the specification is directed toward FinF&Tsaving a third gate
channel and contradicts angntentionthe term is needed to “give life, meaning and vitality” to
the claims.

Given that, the Courdoncludeghe preamble is not limiting.

* % %
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region except where said Fin active

“selective epitaxial layer is grown on both sidgsource/drain region) of the Fin active

region overlaps with the gate in a salfgned

manner to the gate” (claims 7, 9, 10, and 19)

KAIST ’s Proposed Construction

Defs’ Proposed Construction

This claim term hasjalain and ordinary mear
ing. No construction is necessalfythis claim
term should be explicitly construed, then
should be construed under its plain and o
nary meaningn light of the specification a
“selective epitaxial layer is grown on bag
sides (source/drain region) of the Fin active
gion except where said Fin active region ov
laps with the gatevhere the epitaxial layer i

This claim element is @roductby-process
limitation.® This claim term should be co
rédirued under itplain and ordinary meaning :
“selective epitaxial layer is grown on bag
sides (source/drain region) of the Fin active
rgion except where said Fin active region oy
daps with he gaten a manner aligned to the
sgate without the use of a lithography step.”

aligned relative to the location of the gdte.

The Parties’ Positions

The parties dispute the meaning of “saifjned.” The italicized portion of each party’s
proposed construction shows the competing meatinmgysgive“self-aligned.”

KAIST contends that in seHlignment, a prexisting structure can be present thaisis
in the alignment procesBor example fia wooden plank is attached to a wall, and paint is applied
to the wall on either side of the plank, the paint on the left and right sides of the plaoé can
described aself-aligned to the center of the plarii.’s Opening Cl. Const. BfDkt. # 93] & 10
(citing Kuhn Decl. [Dkt. # 93-4at ] 84).

KAIST objects to Defendaritase of‘without the use of a lithography steas contradict-

ing both the specification and the ordinary usagesefaligned’ KAIST contendsas described

® For multiple terms, Defendants sought a ruling that a term is a progpebcess limitationFor
now, the Court only addresses the construction oflisigutedterms. The partiesayraise the
productby-process issue in conjunction with any motion for which such issue is relevant.
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in some embodiments of the specification, the gate is formed hibforselective epitaxial step.
Id. at 10 (citing ‘055 Paterdt 6:47-49, 6:55-7:35). Moreover,“the gate 16 is defined by using
photolithography. Id. (citing ‘055 Patenat 8:43-54, 9:27-38

KAIST further contends therdinary usage of sefiligned has contemplatéde use of

photolithography as part of a salignment proces®r decadedd. at 10 (citingkuhn Decl.[Dkt.

# 93-4]at 1184-88) As an exampleKAIST notesa priorart method omakingtransistor struc-

tures known as “tubgthatwere “formed in a seléligned manner” by using a “MASK 114. at

10-11 (citing at Kuhn Decl. Dkt. # 93-4]at 1184-86; L.C.Parrillo, et al.,Twin-Tub CMOS-A
Technology for VLSI Circuits$nt’l ElectronDevices MeetingDec. 810, 1980)Dkt. # 93-20]at
752-55) KAIST arguesnasking patterns are common basic elements of photolithography used as
part of selfalignment processekl. at 11 (citingkuhn Decl. [Dkt. # 93-4ht 87-89.

According to KAIST,Defendantshegative limitation makes no sense because the presence
or absence of photolithography does not determine whether a deposition processnraslit
alignment.In fact, KAIST contends both parties’ experts have confirmed the absence of lithogra-
phy is not what determines whether selective epitaxial layer deposition-aige#d.ld. (citing
Kuhn Decl. [Dkt. # 93-4ht 1190-92; Subramanian Dep. [Dkt. # 93a8]1.81:9-13).

Defendantson the other handontendhe '055 Patent teachgsowinga selective epitax-
ial layer 18 on both sides of tii@ active region 4After forming thegate 16, an oxide is grown
and etchedo exposdhe source/drain areas thie in active region 4. Defs.” Resp. Cl. Constr. Br.
[Dkt. # 106]at 18 (citing '055 Paterdt 6:28-67, figs.5a& 5b). Defendants conterféigs. B—5b
show theepitaxial layer 18 thickerthie in active region 4 on both sidestbegate 16but thatno
epitaxial layer formsvherethe fin active region 4 overlaps withe gate 16.

According toDefendantsin MOSFET fabricationa “selfaligned” procesaccomplishes
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alignmentwithout a lithography stepd. at 18 (citingSubramanian Dec[Dkt. # 106-1]at T 81;
Ben G. Streetman & Sanjay Banerj8e)id State Elec. Devic¢Brentice Hall 5th ed. 2000Dkt.
# 106-18]at DEFTS_0000007%Reter Van ZantMicrochip Fabrication(McGraw-Hill 4th ed.
2000) [Dkt. # 106-19ht DEFTS_00000124

As toKAIST’s argument regarding the '055 Patent using a mask to form the gate, Defend-
ants contendtiis irrelevant whether the feat (i.e., the gajeto which the “selective epitaxial
layer” is aligneds formed using lithographRatherwhat is relevant is whether a lithaghy step
is used to align the “selective epitaxial layer” to the existing gatefafteation Defendants con-
tend that consistent with the plain meaning of “seligned,” aftergateformation anylateruse
of lithography to align the selective epitakiayer to the gate defaathe" self-aligned” require-
ment in the claimdd. at 18-19 (citingSubramanian DeclOkt. # 106-1]at 1 84—87)Defendants
contendKAIST’s construction ignores the “sedfligned” requirement and interprets the element
as if it merely recites “overlaps with the gate inaignedmanner to the gate.”

KAIST repliesDefendants merely argue the negative limitation is not inconsistent with the
'055 Patent disclosure because there is no lithography step described as ocftarriogaation
of the gateKAIST contendq1) the mere absence of a description doegustify importing a
limitation; (2) selfalignment and lithogphy are not mutually exclusive; and ({@ography can
be,and is used as part of a sedfignment procesKAIST contends its construction makes clear
the formation of the epitaxial layer relative to the location of the gate makes ttespraeH
aligned, which is the ordinary understanding of this téths Reply Br.[Dkt. # 113 at 6-7.
Analysis

Defendantsonly support forthe inclusion of a negative limitatiaa that the '055 Patent

does not disclose the use gblaotolithographymasking step betweeagateformation and growth
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of the epitaxial layeAt the hearing, Defendants emphasized they were not attempting to exclude
lithographyfrom the processbut rather merely trying to give some meaning to “abtfned.”
H'rg. Tr. (Dec. 13, 2017) [Dkt. # 16 Ht 50. But Defendants’ construction is not so narrow.

As to the extrinsic evidence, the expealise competing positions as to the meaning of one
skilled in the art and the interpretation of the extrinsic evidence, althouglstimetions are sub-
tle. Both sidesagreethat in a seHalignment process there is some step.(a growth, a deposn,
an etch) that occurs in somegionon a substrate which the alignment occurs in a saligned
manner But thatdoes not necessaritgean otheaspectof the selfaligned process do nate a
lithography stepor eventhatother parts of the substrate are lithiographicallymaskedn the
same process staphile the locatiorof intended'self-alignment” is |ét unmasked

Defendantgrovide extrinsiceferenceghey contend show a “sedligned” processac-
complishesalignmentwithout a lithography stepg-or example, Streetman describes not using a
“separate lithography step,” but does not state the use of lithographysseetudedn a self
aligned process flonBen G. Streetman & Sanjay Banerj&alid State Elec. DevicdBrentice
Hall 5th ed. 2000)Dkt. # 106-18 at DEFTS_75Van Zant describes “without the use of a photo-
resist alignment stepPeter Van ZantMicrochip Fabrication(McGraw-Hill 4th ed. 2000) Dkt.
# 106-19] at DEFTS_124.

The Court, however, finds these references do not stand for the use of no lithognaghy ste
That some portion of the process occurs without a photoresist alignment steprénidifiem
Defendantsposition in which there is no lithography step. For example, a lithography mask could
block some portions of the substrate but leave open other areas for thkgseld activity to

OocCcur.
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In view of the extrinsic evidence and expert posititisIST’s arguments are better sup-
ported. That there may be sosw®falignedactivity (e.g.,a depositionan etch, aimplant) does
not mean no lithography mask is used as part of the process. €lthsy the intrinsic evidence
nor the extrinsic evidence supps this negative limitatiorilhis resolves the only dispute pre-
sented to the Court in connection with this term. The Gbareforeconstrues “selective epitaxial
layer is grown on both sides (source/drain region) of the Fin active regieptexicere said Fin
active region overlaps with the gate in a-sdijned manner to the gated have its plain and

ordinary meaning.

* % %

3. “chamfered’ (claim 15)
KAIST ’s Proposed Construction Defs.” Proposed Construction
beveled or rounded beveled

The Parties’ Positions

The parties dispute whether “chamfered” corners cafrdaended.” KAIST contends a
person of ordinary skill in the art would understand chamfexmgpmpasses a rounded corner.
Pl.’s Opening CI. Constr. BfDkt. # 93]at 11-12 (citingKuhn Decl. Dkt. # 93-4]at 1116871,
Bokor Decl. [Ckt. # 93412] at ] 130).KAIST contendDefendants’ IPR expeexplicitly statedas
muchand never made his gstruction contingent on the BRiandardpplicable in IPR proceed-
ings. Bokor Decl. Dkt. # 93-12]at 11135, 130.Moreover,Samsung’s engineer admitted thafiits
corners, whiclare rounded, are “chamfered.” Pl.’'s Reply BYk{. #113 at 7 (citingJeong Dep.
[Dkt. #1131] Ex. 6 at 21:3-%

Defendants contencchamfered should be construeas “beveled.’Defs.’ Resp. Cl. Con-

str. Br.[Dkt. # 106]at 19 (citingAm. Heritage DictionaryHoughton Mifflin Co. 4th ed. 2000)
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[Dkt. # 106-20]at DEFTS_00000138défining chamber a%o cut off the edge or corner of;
bevel”)). The term only appears in one other place in the paténth provides no guidance as to

its meaningld. (citing’055 Patent at 6:48).As a result, Defendants conteldIST cannot point

to any figure or passage in the ‘055 Patent to support its construagtendants alsoomplain

KAIST does not cit@any dctionary or technical treatise, atigatPlaintiff merely points to a state-
ment made in afPR proceeding where claim terms are to be interpreted under the broadest rea-
sonable interpretation standard.

Analysis

On balancgthe extrinsic evidence suppoK#&IST’s position that, as knowim the semi-
conductorart, “chamfered” includes rounded corndfsst, even Defendaritextrinsic evidence
provides a potentially broader meanthgn merelybeveled” “to cut off the edge or corner of.”
See Am. Heritage Dictionary(Houghton Mifflin Co. 4th ed. 2000]Dkt. # 106-20Q at
DEFTS_00000138-urther, Dr. Kuhn states one skilled in the art would include rounded corners
in the term’s meaningecausesharp corners rarely resuft the nanometer dimensions at issue.
See als&uhn Decl. [Dkt. # 93-4ht 11168-71(citing other extrinsic evidence).

Likewise, DefendantdPR expertstates thatbased on the plain and ordinary meaning of
the term, the term includes the scenario “in which the top two corners are rouBdkokDecl.
[Dkt. # 93-12]at 11130-31. A notedby Defendantsdiffering standards may exist IPR, but
here the parties merely disptite plain and ordinary meaning of the term to one skilled in the art.
Dr. Boka'’s testimony thus has at least some relevance.

When considering all the extrinsic eviden&AIST’'s position is more reasonabl8ee

Teva Pharm. USAL35 S. Ct. at 841 (2015) (allowing courts to make subsidiary factual findings

23/ 49



about the extrinsic evidencd8he Courtthereforeconstrues “the two top corners. ae cham-
fered” to mean “the two top coers aré'beveled or rounded.”

* % %

4, “trapezoid” (claim 14)

KAIST ’s Proposed Construction Defs. Proposed Construction

This claim term should be construed under its
plain and ordinary meaning in light of the sped-his claim term should be construed under its
ification as“shape wherein at least tvappos-| plain and ordinary meaning &shape having
ing sides are not parallel, but which may |itwo parallel side$
clude two other sides being parallel.”

The Parties’ Positions

The specification describes thée width of the ih active region is gradually increased
such that “the shape of the Fin active region 4 can be a trapezoid where the width of the uppe
section is narrow and the lower section is wide.” '055 Patehi53—-6:3.KAIST contends that
becaue of the varying widtlof the fin active region sideand because they flare outward, the

sides cannot be parallel sisown in Figure 13d:

S0 P T

'055 Patentig.13d. KAIST contends Defendantexpert agrees this type of structure is a trape-

zoid.Pl.’s Opening CI. Const. B[Dkt. # 93]at 12 (citingSubramanian Dep. (Oct. 23, 201Dxt.

# 93-3]at43:2-2).
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KAIST contends a person of skill in the art would have interpreted “trapezoid” in the con-
text of a more rounded top surface because of the widespread existence of cornergraundi
semiconductor fabricatiohd. at 12-13(citing Kuhn Decl.[Dkt. # 93-4]at{174—75). Requiring
geometric exactitudia the definition of “trapezoitis inconsistent witthow these structuresist
in the real world. Accordingly, say§AIST, a person of ordinary skill in the art would know that
in a “trapezoidal FinFETthe “triangular section is markedly different teetidealized rectangular

sectiori of Figure13d.

Id. (citing Peter Clarkelntel’s FINFETs Are Less Fin and More TriangEE Times(May 17, 2012)
[Dkt. # 93-27].KAIST contends Defendasitexpert admitgnanufacturing tolerances in FiInFET
fabrication make it impossible to repeatedly create parallel lldegciting Subramanian Dep.

[Dkt. # 93-3]at 204:23-205:25, 171:23172:25). ThusDefendants’ requirement that the claimed
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FINFET must have two parallsides would effectively preclude any real world manufactured de-
vice.

KAIST contends its construction is meant to distinguish a trapezoid from, for example, a
square or rectangl&AIST statedts extrinsic evidencehows a person of ordinary skill in the art
would understand a “trapezoidal” FINFET to have a roundedtoface and no parallel sides
that is,closer to a triangular than a rectangte’s Reply Br[Dkt. # 113 at 7-8.

Defendants contend the plain and ordinary dictionary definitidtrafpezoid” requires a
“shape having two parallel sidesSee Am. Heritage DictionarffHoughton Mifflin Co. 4th ed.
2000) [Dkt. # 106-20pt DEFTS_0000014243. Defendants contendhére is no evidencthe
patentee redefinetirapezad” from its plain meaning, anthatKAIST ignoresthe basic require-
ment that a trapezoidas two parallel side®efendants contend theipnstruction conforms to
Figure 13d’ Moreover, he shape of théin active region in Fgure 13dis a “trapezoid under
Defendant’s plain and ordinary proposal because “Fin active region 4” bgzarallel sides as
required under the plain and ordinary meaning of “trapeZaifis.” Resp. Cl. Constr. BfDkt.

# 106] at 20.
Analysis

The parties do not dispute the ordinary meaning of trapezoid requires two parakel side
Rather,KAIST expresses conceas to the meaning dparallel in a realworld product.ld. at
69—70. The only use of “trapezoid” in the specification doesnaitate any lexicography or dis-

avowal that contradicts the ordinary meanifge' 055 Patent at 6:43. Further, th@arties agree

" The patent does not refer to tie active region in Fig. 13d as a “trapezoiBéfendants, how-
ever,assume Fig. 13d is intended to show a “Fin active regrotfie shape of a “trapezoidJefs.’
Resp. Cl. Constr. BrOkt. # 106] at 20 n.3.

26/ 49



Figure 13l is representative of the ue€“trapezoid”in the specificationFigure 13d shows an
example of a wider lower sian. This figurealso shows two parallel sideghe top and bottom-
consistent with thpatent’slanguageSee€055 Patenfig.13d, 6:313. Such an interpretation of the
two parallel sides of Figure 13d is also consistent with the plain and ordiearnimgof “trape-
zoid.”

Although KAIST contends that rounding of corners is commonly known to occur in
FINFET structures, and althoufAIST citesa publicatiorclaimingsomeFinFETs may be “less
Fin and more trianguladue to the geometries at iss&IST has not shown that merely because
corners may round there can e parallel sides. Furthermore, the intrinsic evidence does not
suggest a redefinition of the termitelude triangulashaped structureginally, KAIST has not
cited any lexicography, devowal, or disclaimer redefining the terandthe intrinsic record is
consistent with the plain meanid the term Thaefore, theCourt does not find evidence sup-
porting redefining the term “trapezoid” to remove the parallel side aspettlieplain and ordi-
nary meaning of theerm.

For these reasons, the Court construes “trapezoid” to mean “a shape having two parallel
sides.”

* % %

5. “said first oxidation layer” (claims 1-6, 11, 12, and 14-17)

KAIST ’'s Proposed Construction Defs’ ProposedConstruction

This claim term is definite and has a plain and
ordinary meaning. No construction is necgs-
sary but if “first oxidation layer” should be e
plicitly construed, then it should be constru
under its plain and ordinary meaning in light of
the specification a¥irst oxide layer”

éadeﬂnne
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The Parties’ Positions

Thepartiesdispute whether “said first oxidation layer” is indefingtglackingantecedent
basisor whethetthe term refers to the earliszcited “a first oxide layer.”

KAIST contends the language and structure of the claim make clear “the first oxidation
layer” refesto “a first oxide layer” earliem the claim.The claims first recite “a gate oxide” and
“a first oxide. . .with a thickness greater or equal to the gateeyk&hd then recite thihickness
of said gate oxide layer is between 0.5 nm and 10 nm, and the thickness of said fitgiroxida
layer is between 0.8m and 200 nm.KAIST contends the repetition of “first” and the concept of
“thickness” expressly inforsa person of skill in the art the “first oxide layer” is the “first oxida-
tion layer.” Pl.’s Opening CI. Constr. BfDkt. # 93 at 18.KAIST alsonotesthe specificatiois
interchangeable ustirst oxide layer 6” and the “first oxidation layer’6055 Patent atl0:24—-34,
“the secondxide layer 10” and the “second oxidatiayer 1Q” id. at 7:6—-15, 5:58-62, antbx-
ide” and “oxidatiory’ id. at 6:56-59, 9:44-52. Finally,KAIST notes Defendant®xperthad no
trouble understanding the meaningdist oxidation layer, gate oxide layend their respective
thicknessesvhen hetestifiedaboutthis claim termPl.’s Opening Cl. Const. BfDkt. # 93]at 19
(citing Bokor Decl. [Dkt. # 93-1PY 91).

Defendantson the other hanadontend‘oxidation layer” hasio antecedent basand, be-
cause'oxide layer” has a different meaning than “oxidation laykgsmultiple different interpre-
tations.Defs.” Resp. Cl. Constr. BiDkt. # 104 at 22.Both expertsagreean “oxidation layer’is
a“layer formed by oxidation.Td. Defendants clairfoxidation” is a wellknown process whereby
a material is exposed to oxygen to form an oxide(citing Subramanian DeclDOkt. # 106-1]

1 93; [Dkt. # 106-7ht 155:24-156:4;Peter Van Zantivlicrochip Fabrication (McGraw-Hill 4th

ed. 2000]Dkt. # 106-19jat DEFTS_00000131In contrast, a person of skill in the eduld have
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understood “oxide layer” to merely mean a “layer that is dxicleot necessarilyhat the layer
wasformed by “oxidation.” Defendants contend that, because “oxidation layer” amtk“layer”
have different meanings p&rson skilled in the avould not understani which layer “said first
oxidation layer'refers

As to Defendants’ assertions that “oxidation layer” refera farticular method of for-
mation,KAIST repliesthe specification expressly refdcs“oxidationlayers as depositedvhich
is contrary to Defendantdistinction Pl.’s Reply Br[Dkt. # 113 at 8 (citing’'055 Patentit9:31—
33; Kuhn Decl. [Dkt. # 93-44t 1196-99).
Analysis

From the context of the clairthe“first oxidation layer”is “first oxide layer.” Thisis clear
from theclaims’references to the “gate oxide” aft*first oxide layef the relative thicknesses
of the twq and then the claiasubsequent recitation of the layer thicknesb&seover the spec-
ification repeatedly uses the terms interchange&alg055 Patentat 10:24-34, 7:6-15, 5:58-62,
6:50-59, 9:44-52.And though Defendants make much of an “oxidation layer” being a grown layer
formed by oxidation, the specification explicitly references the “oxidatyer’lasa layer that “is
deposited.ld. at9:31-33.

In light of the context of the claims and the specification as a whole, the Couruesns

“saidfirst oxidation layer” to mean “said first oxide layer.”

* % %
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6. “the parasitic capacitance between said gate and bulk silicon substraterézluced by
selecting the thickness of said second oxidation layer to between 20 nm and 800
nm” (claim 5)

KAIST ’s Proposed Construction Defs’ Proposed Construction

This claim term is definite and has a plain and
ordinary meaning. No construction is neces-
sary but if “second oxidation layer” should be
explicitly construed, then it should be carindefinite
strued under its plain and ordinary meaning in

light of the specification assecond oxide
layer”

The Parties’ Positions

Defendants contend “reduced” is unclbacause there is no indication as toahmwunt of
reduction Defendants further contend there is no baselgeinst which anyeductioncan be
compared. FinallyDefendants claimisaid second oxidation layeldcks antecedent basis.

KAIST contendghe meaning and scope of “parasitic capacitance” is aumekrstood
concept in the art and defined in the clafs recited in the claim itself, the parasitic capacitance
is between thgate and bulk silicon substratéhe specification teaches “the thickness of the sec-
ond oxide layer 10 is selected in a range from 20 nm to 800 nm in order to reduce the parasitic
capacitance between the gate 16 and bulk silicon substratéd2lat’20 (citing’055 Patentat
5:53-56).

KAIST cites Defendant$PR experfor thewell-known principle thaparasitic capacitance
is inversely proportional to the thickness of the isolation film Iti4.(citing Bokor Decl. Dkt.

# 93-12] 1 105)see alsod. (citing Subramanian DeclDOkt. # 106-1] 1959, 61; Kuhn Decl.[Dkt.
# 93-4] 1112). KAIST contendsselecting the lower limit of 20 nm means the resulting parasitic

capacitance is reduced as compared tdl@oknesses less than 20 nm, which sets the lower limit.
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KAIST contendgoo thickof a second oxide laygresents problems (e.g., veige deposition),
which is why this particular embodiment caps the second oxide thickness at 8i@0 ain26-21
(citing Kuhn Decl. Dkt. # 93-4] 1111-13). KAIST contendghe claimpermitsdecreasing para-
sitic capacitance by increasing the thickness of the second oxide layer above RA aroeiNing
at 800 nmld. at 21.

Defendants contend tliequirements of the claim language produce different results that
may or may not meet this linaition depending on the missing baseline referdrmeexampleif
the thickness of the “second oxidation layer” in the baseline was greater than 80@lantints
the thickness of said second oxidation layer to be between 20 nm and 800 nm” would therease
parasitic capacitance. In contrast, if the thickness of the “secondioridtayer” in the baseline
was less than 20 nm, “selecting the thickness of said second oxidation layer to lea [2€twaen
and 800 nm” would reduce the parasitic capacitaiucat 23-24.

Defendants contendaims such as thesethat is, those thatquire separate determina-
tions of infringement at different timesdhander different circumstancesare indefiniteld. at 24
(citing Halliburton Energy Servs., Inc. v.-MLLC, 514 F.3d 1244, 1255 (Fed. Cir. 2008) (“When
a proposed construction requires that an artisan make a separate irdnhgetermination for
every set of circumstances in which the composition may be used, and when suchdebersni
are likely to result in diering outcomes (sometimes infringing and sometimes not), that construc-
tion is likely to be indefinite.”)

Finally, Defendants clainthe lack of antecedent basis for “said second oxidation layer”
renders the term indefinite, providing arguments similar to that discussee aiih regard to the

“said first oxidation layer.d.

31/49



Analysis

Regardinghe “said second oxidation layer” dispute, the Court finds #satvith the “first
oxidation layer” tem, the intrinsic record makes clear the “said second oxidation layer” references
the earlier recited “second oxide layérhe specification uses thgecond terms interchangeably.
See’055 Patentat 5:48, 7:89, 5:5862, 6:5059, 7:6-15, 10:24-34. Furtherthe specification
makes clear the second oxide affects the parasitic capacitance between the gate ansiliberbulk
substrateld. at 5:53-56.

As to Defendants’ argument the term is indefinite for not providing a degreearhthant
of reduction, the argument fails because the term is not a term of degtieer, the claim merely
requires a reduction in parasitic capacitance, not a specifisrarabreduction.

Finally, Defendants contend there is no reference against which to comparduttiene
in capacitanceéAll the experts agree, howevéhnat it isfundamental andvell-known that the ca-
pacitancaeduces as thickness increasgseKuhn Decl. [Dkt. # 93-4]  112Bokor Decl.[Dkt.

# 93-12] 1 105Subramanian DeclDkt. # 106-1] 169, 61.The claim clearly recites a desire
range for the oxide thickness, and the specification describes this range as provetingeal
parasiticcapacitance between the gate andlbkk silicon. '055 Patenat 5:54-57. Thus, one
skilled in the art wouldinderstad that selection of a thickness in the recited range provides suffi-
cient parasitic capacitance characteristics and the capacitance would be pedoparced to ca-
pacitance thicknesses less than that rarige, less than 20 nm.

For these reasondie Court finds “the parasitic capacitance between said gate and bulk
silicon substrate is reduced by selecting the thickness of said seconiboXalger to be between
20 nm and 800 nm” is not indefinite. The Court construes “said second oxidation layer” to mean

“said second oxide layer.”
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7. “the contact resistance is reduced by selecting the size of a contact region whscim
contact with said metal layer to be greater than the width of said Fin active region
and/or the length of said gate” (claims 6, 7, 9, 10 and 19)

KAIST ’s Proposed Construction Defs’ Proposed Construction

This claim term is definite and has a plain and
ordinary meaning. No construction is neces-
sary.If “contact resistance” should be explic-
itly construed, then it should be construed pimdefinite
der its plain and ordinary meaning in light|of
the specification asresistance between two
contacts’

The Parties’ Positions

The parties dispute (1) whether there is an indication of the amount of reduction needed to
be “reduced,” (2) the baselimg@ainst which the reduction mseasured(3) whether “size” is in-
definite as to how it is measured (e.g., length, width, volume, etc.), and (4) whether dhéans
is confusing.

KAIST contends Bfendants’ expert confirmsgerson of ordinary skill in the avould
immediately understand the size of a contact is width multipliddrgth.Pl.’s Opening CI. Con-
str. Br.[Dkt. # 93]at 21 (citingSubramanian DepDkt. # 93-3]at216:13-24, 217:1620).KAIST
urges thathe claimlanguageallows for the size of contacts to be increased by increasing their
length beyond the length of the gate, their width beyond the width Ghthetive region, or both.

Id. (citing Kuhn Decl. Dkt. # 93-4]11120-21) KAIST notesDefendantsexperttestified thabne
skilled in the artwould readily understand the relationship between width, length, and contact
resistanceld. at 22 (citingSubramanian DeclOkt. # 106-1]1981-82 (“a POSA would under-
stand that contact resistance is inversely proportional to theszosenal area of the contaqgt”)

KAIST saysthis conformgo the specification: ‘e integration of a device can be improved and
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the contact resistance can be reduced by constructing the size of the regitact6, which is in
contact with said metal layer 48, wider than the width of the Fin active region and tlhag¢he
length of the gate 16.055 Patentat5:58-62.KAIST also notes Defendants’ IPR expeaterred

to “the length (‘size’) of the source/drain contact region (‘contact regiongikiin contact with

the contact plug 28 (‘metal layer’) [to be] greater than thehwedithe fence 313 (analogous to the
‘Fin active region’ ininaba), as the width of the contact hole 27 is made wider than the width of
the fence 33.” Id. at 22 (citing Bokor Decl. [Dkt. # 93-12] T 131

Defendants firsargue“reduced is a term of degree for which the specification provides
no guidanceWithout a baselinea person of ordinary skill in the aid not informed of objective
boundaries for determining whether “contact resistance is redudets” Resp. Cl. Constr. Br.
[Dkt. # 106] at 25.

Defendants nextontend the specification does not provide sufficient guidance on how to
measureghe size of the contact regierthat is, whether it should be measured by its length, width,
area or volume, depending on its shajek. Defendants contenithe claim language underscores
the lack of clarity by expressly requiring this “size” be “greater than the widshaid Fin active
region and/or the length of said gat&His is confusing because, IRAIST admits,it is the area
that cetermines the “size of a contact regiold” at 25-26. Defendantsotethat n the only in-
stance in which the '055 Patent refers to “contact resistance” being “reduced,” theapeaaif
discloses'the size of the contact region” as “wider than the width of the Fin actgierreand
longer than the length of the gatehot wider than the width of thién active region “or” longer
than the length of the gatiel. at 26 (quoting055 Patentat 5:58—-62).Thus, the “and/or” portion
of the claim term ultimately results in a nonsensical meaning because avRDithave under-

stood the reduction of contact resistance can only be determined by the area otabeldo
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(citing Subramanian Decl. [Dkt. # 106-1J 149-55, 160—-61KAIST contends there is no sensi-
ble or realistic construction if the additional “or” term is also operativexpsessly recited in the
claim.

KAIST repliesthe claims provide that contact resistance is reduced by selecting the size of
the contact region within a certain paramef&xIST contendefendarg do not dispute that one
of skill in the artwould understand selecting the size of a contact regionver the skill to test
whether a given design results in reduced resist@ice.Reply Br.[Dkt. #113 at 9.As to the
use of “or,” KAIST contends one of skill in the art would understand how to make all alternatives
operativeld. (citing Kuhn Decl. Dkt. # 93-4]11119-26).
Analysis

The term “reduced” isike the terms above in thahe claims do not requira specific
amountof reductionRather, the laim only requires a reduction.

As toa reference for theeduction, the claims and specification make this clée.con-

tacts 46 to the fin active region 4 and fae 16 may be larger than the &ctive region 4 and

gate 16.
| 4, 45
Iz
- X
nef
Fi ‘\L
16 46

055 Patentig.6¢, 5:58-62 7:39-54. As is apparent in the figure and the specification, the contacts

46 have a widthwider than the width of the Fin active region” and a length “longer than the length
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of the gate 16.1d. at 5:58-62. Further, “the contact resistance can be reducedgiyucbing the
size of the contact region 46, which is in contact with said metal layer 48, wideh¢hardth of
the Fin active region and longer than the length of the gatedLti’ light of the specificatiorthe
patent is clearly comparintpe coract to the Fin aove region 4to the width of the Fin active
region 4.Moreover the reference to which the contaetthe gate 16 is being comparedthe
length of the gate 16. Increasing the contact area provides improvedtgesistanceThus, the
specification itself rebutBefendantsargument that there is no “baselin€he cited expert testi-
mony of the three experts also better confaimrthis understanding.

As to contact resistance, the experts agree the surface area of the connegten thet
two conductors affects that resistance. Whether this surface area is chargegth or width
does not render the term indefinite. This also conforms to the dimensional natorgaat ce-
sistance as described in the specification. ‘055 Patent at 5:58—-62, 5:63—66.

As to the “or” issue, the claims themselves provide guidance. The claimeditet con-
tact region and metal layer formed at the source/drain and gate contact Tégiataims then
recitethat the contact resistance is reducedibing the contacts with reference to fhreactive
region “and/or’the gateThus,the claims make cledhat either the contacts 46 to tfie active
region, the contact 46 to the gate, or the contacts tathetim active region and the gate may be
sized to obtain the resistance reduction. The use bdfsiorply allows forthe contact tqust the
fin active region othe contact to jughe gaé to be sized in such a manner.

The Court findsthe contact resistance is reduced by selecting the size of a contact region
which is in contact with said metal layer to be greater than the width of saidti@ @egion

and/or the length of said gatis’not indefinite and has its plain and ordinarmgaming.

* % %
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8. “said selective epitaxial layer is grown by depositing a dielectric layernd anisotrop-
ically etching as much as the thickness of the dielectric layer and the heighttbe Fin
active region protruding above the second oxide layer, and takinthe silicon which is
exposed at sidavalls of the Fin active region except the vicinity where the Fin active
region and gate meets and a poly-silicon gate, as seeds” (claims 9 and 19)

KAIST s Proposed Construction Defs.” Proposed Construction

This claimterm is definite and has a plain a
ordinary meaning. No construction is nec
sary.

nd . . ,
e?hls claim element is a produoy-process
ﬁmitation. This claim element is indefinite.

The Parties’ Positions

The parties dispute whether “vicinity” renders the temdefinite. KAIST contends “vicin-
ity” is given context in that a thin sidewall spacer of dielectric is formed onratieeagd the thick-
ness of this sidewall spacer gives reference to the use of “vicikly3ST claimsthe “vicinity”
language therefore teaches a person of skill in the art that the epitaxiaihgether be grown
up to the gatéwhen there is no spacen the gate sidewalbr grownup to the spacer surrounding
the gatgwhen there is spacer preseiitl.’s Opening Cl. Constr. BrOkt. # 93 at 25.According
to KAIST, Defendantsexpertadmits the patent discloses a spacer embodiment andpbegan
of skill in the artwould understand that, if a spacer is present, the epitaxial layer would only grow
upto the location of the spacewshich are on either side of the gdté. (citing Subramanian Dep.
[Dkt. # 93-3]at 150:13-23, 140:24151:13, 151:23152:15, 155:23156:5 158:5-16, 159:8-11,
160:7-9).

KAIST contends the specification describewell-known spacer proceshat deposits a
dielectric layer over the gate and then utilizes an anisotropic etch to leavedgetbatric layer
(the “spacer”) on the sidewalls of the gd@’'s Opening Cl. Constr. BfDkt. # 93] at 24(citing

Kuhn Decl. Dkt. # 93-4] 1 134citing ‘055 Patentt 7:23-24 (“a dielectric layer with thickness
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betweerb nm and 100 nm is depositefif). at 7:24 (“anisotropic etching is carried oy)’)The

spacer is intended to protect “the vicinity where the gate 16 comes into contasbwitk/drain

Fin active region 4” from epitaxyd. (citing ‘055 Patentt 7:29).KAIST contends the height and
thickness of the spacers can be controlled by the details of the etch prdiesgevmits some
tailoring of the size of the exposed fin active region for the epitaxy, akle well understood

by aperson of skill in the arPl.’s Openng CI. Constr. BfDkt. # 93]at 24-25 (citingKuhn Decl.

[Dkt. # 93-4] 1 134)KAIST contends a person of skill in the art would have readily understood
the vicinity where théin active region and gate meet cannot be used as a seed to grow the epitaxial
layer because the residual oxide (spacer) from the anisotropic etch process egmano silicon
surface on the fin active region is expoded.

Defendants, on the other hartgim “the vicinity where the Fin active region and gate
mees” renders the term indefinitAccording toDefendantsthis element specifies the location of
thefin active region sidealls used as a “seed” for “selective epitaxial layer grow[th],” thad
they are used as such seeds except in the “vicinity where the Fin active redjigateameets.”
Defendants contend “vicinity” is an imprecise term not commonly used in thess&taator man-
ufacturing field, where precision is required. Defs.” RedpCOnstr. Br[Dkt. # 106]at 27 (citing
'055 Patentt 7:22-29).

KAIST repliesthat other than asserting that “vicinity” is not commonly used in the semi-
conductor manufacturing field, Defendants fail to articulate éxadtat makes this term unclear
and failto address the disclosure of the dielectric deposition and anisotropic etchedisoltise
specificationPl.’s Reply Br. [Dkt. # 113ht9.

Analysis

Although*vicinity” is only used once in the patent anchist a term typicallyused in the
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semiconductor field hte specificatiorprovides guidance as tormation of thedielectric layer in
the vicinity where the gate and source/dramadctive regions megi055 Patentat 7:22-29, and
how the “exposed Fin active region” is used as a “$eddat 7:306-32. The “exposedin active
regiori is used in contrast to the regions covered by the dielectric layer. The tlEcknbe re-
maining sidewall deposition is implig¢kdrough the description of tleech as being anisotropisut
limited to the tickness of the deposition and the height of the fin active region. Fuhbepec-
ification describean exemplary dielectric layer thickness of 5 nm to 100ldnat 7:2%27. Thus,
in context of the specification, the “vicinity” teaches the epitdaigr will either be grown up to
the gate when there i spacer on the gate sidewadlgrown up to the spacer surrounditige
gate when there is spacer.

The Court find$said selective epitaxial layer is grown by depositing a dielectric layer, and
anisdropically etching as much as the thickness of the dielectric layer and gig bethe Fin
active region protruding above the second oxide layer, and taking the silicon whiplosee at
sidewalls of the Fin active region except the vicinity where #in active region and gate meets
and a polysilicon gate, as seedss not indefinite. The Court finds “the vicinity where the Fin
active region and gate meets” means “withiewidth of the dielectric layer, if any, on the sidewall

of the gate, where the Fin active region and gate meet.”

* % %
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9. “said doping junction depth for the source/drain formed in said Fin active regio
when the upper surface of said second oxide layer is taken as a reference level (0 nm),
is around 0 nm to 50 nm abog thereference level” (claim 1)}

KAIST ’s Proposed Construction Defs’ Proposed Construction

This claim term is definite and has a plain and
ordinary meaning. No construction is necgbdefinite
sary.

The Parties’ Positions

The parties raise two issues. Fitkies use of “around” render the term indefinite? Second,
does the use of “said” render the term indefinite because “doping junction depth’reited
elsewhere?

KAIST contendghe meaning of “doping junction depthiell-known in the arandread-
ily understood in light of the claims and specificatiBh’s Opening Cl. Constr. BfDkt. # 93] at
26.KAIST furthercontends a person of ordinary skill would be well aware of the complexity of
fabricating a transistor and know how to use manufaguolerances associated with the location
of the doping junction to understand “arounidl”at 26 (citingKkuhn Decl. Dkt. # 93-4]11139—

40). KAIST contends courts have routinelyldhe¢hat such terms are definitel. (citing cases).
KAIST notesDefendants’ expeddmitted goerson of skill in the aould understand that “about”
means the known manufacturing toleranssogiated with a doping procegs, at 26-27 (citing
Subramanian DepDkt. # 93-3]at 235:18-24, 236:28, 236:1%+237:14),and that higleclaration

is conclusory as to why one skilled in the art would have trouble understanding thikA¢8m.

also contends DefendahtBR expertcontradicts Subramanidry explaining a person of skill in

the artwould have understood “around” as an approximation of a range of locations with equiva-

lent behaviorld. at 27 (citingBokor Decl. Dkt. # 93-12]11116-17; Kuhn Decl. Dkt. # 93-4]
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19142-43).

In contrast, Defendants contend “said doping junction depth” lacks antecedent basis and
its meaning isinclear.According toDefendantseven ifa POSA were able to determine the mean-
ing of “said doping junction depth,” the additional limiting language “around 0 nm to 50owe a
the reference level” rendeits scope unclear. Defs.” Resp. Cl. Constr.[Bkt. # 106]at 27.The
'055 Patent only once refers to a “junction depth” being above a “reference” line, dnad in-t
stance does not use “arourtd’descrile the location of the junction deptiRefendants contend
the '055 Patent merely states the “junction depth should be lie [sic] in a ramgeisvgreater than
0 nm and less than 50 nm abovetference line.” '055 Pateat 7:11-15.

As to KAIST’s argumentsabout the imprecise manufacturing tolerancesthadocation
of the junction, Defendants contetatound” further inflates the imprecisiaf these terms. De-
fendants contend the termnist “precise enough to afford clear notice of what is claimed.” Defs.
Resp. CI. Constr. BrOkt. # 106] at 28 (quotindlautilus 134 S. Ct. at 2129).

Analysis

The claim language calls out not just “said doping junction depth” but “said doping junc-
tion depth for the source/drain formed in said Fin active region.” Edhesclaims recite “a
sourcedrain regionwhich is formed on both sides of the Fin active region.” The specification also
calls out the depth of the source/drain junction in the Fin active region. '055 Baedt19.
Thus, in context of the claims ancethpecification, the use of “said” causesambiguity.

Furtherstatements of the competing experts better sup@d&T’s positionwhen viewed
in the context of the intrinsic recordhe usage of “said” does not create confusion in, et
claimed and describethe doping junction deptis for the source/drain formed in sdid active

region.
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As to the disput@boutwhether “around” is indefinitehe Federal Circuit has found that
such terms do not inherently render a term indefi@eeAllergan, Inc.v. Teva Pharma. USA,
Inc., No. 2:15CV-01455WCB, 2016 WL 7210837, at *12, *186 (E.D. Tex. Dec. 13, 2016)
(Bryson C.J) (providing adetailed review of the law in the context of the similar term “afout”
Allergaris rationaleappliesto “around” which is used in a manner similar to “about.” Further, the
nature of the technical fielahd the understanding of one skilled in the art may be used to provide
guidanceSee Eibel Process CB61 U.S. at 69ylodine Mfg. Cq.75 F.3d at 1554?all Corp. 66
F.3d at 1217Andrew Corp.847 F.2d at 82IThe evidence of those skilled in the art neglear
that inthis field exact junctionlepths are not the norm but rathenufacturingolerances impact
the junction depth formation such that approximations are @&sKuhn Decl. Dkt. # 93-4]
11139-40;Subramanian DefDkt. # 93-3]at 235:1824, 236:28, 236:1#237:14;Bokor Decl.

[Dkt. # 93-12]11116-17. The Court finds this extrinsic evidence more persuasae Defend-
ants’ argumentsSee Teva Pharm. USA35 S. Ct. at 841 (2015) (allowing courts to make subsid-
iary factual findings about the extrinsic evidence).

Accordingly, e Court finds “said doping junction depth for the source/drain formed in
said Fin active region when the upperrface of said second oxide layer is taken as a reference
level (0 nm), is around 0 nm to 50 nm above the reference level” is not indefinite and tbanthe t

has its plain and ordinary meaning.

* % %

42149



10. “said doping junction depth for the source/drain formed in said Fin active re@in,
when the upper surface of said second oxide layer is taken as a reference level (0 nm),
is around 0 nm to -50 nmbelow the reference level” (claim 12)

KAIST ’s Proposed Constuction Defs’ Proposed Construction

This claim term is definite and has a plain and
ordinary meaning. No construction is necemdefinite
sary.

The parties raise three issu€s) Is the use of “around” indefinite(2) Does the use of
“said doping junction depthrenderthe term indefinite because “doping junction depth” is not
recited elsewhef(3) Is the use of-50 nm below” indefinitdi.e., is a negative number “below”
the same as a positive number above)?

The Parties’ Positions

As to the issues of “around” and “said,” the parties rely on the argumentatpceabove
for the prior doping junction term. As to “below,”MST contends the specification expressly
teaches placing the doping junction below the reference line and the resultingsb&nifan the
upper surface of the second oxidation layer is taken as a reference line, the junctichdeght
be lie [sic] in aange. . .less than 0 nm and greater th&A nm [so] the current driving capétyi
is improved . . .”.’055 Patentait 7:11-18.

As for the meaning of-50 nm below,” Defendants contetitere are multiple interpreta-
tions, and that it is not reasonably clear whether this term means “50 nm bel®&0"ron“above.”
Defs.” Resp. Cl. Constr. BDkt. # 106]at 29(citing Subramanian DeclDkt. # 106-1] 1 183)).
Defendants contend the specification only refers to a “junction depth” beiray/'beel'reference”
line once, and in that instance indicates the junction depth is in a “ranigss than 0 nm and

greater than50 nni above the reference linBefendants note-50 nm below” does not appear
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in the specification.
Analysis

For the same reasons discussegrafor the prior “said doping junction term e Court
rejects Defendants’ indefiniteneasgguments as to the use of “around” and the antecedent basis of
“said doping junction depth.”

As to the “50 nm below” issue he gecification provides two examples of the junction
depth. he upper surface of the second oxidation layer is used as the reference level.e@b5 Pat
at7:11-18. This is clear in the claim itselivhich recitesthe upper surface of said second oxide
layer is takeras a reference level (0O nth)he specification also makes clear the junction depth
may be above the reference lar&d thatin another embodimeythe junction depth may be below
the reference line

When the upper surface of the second oxidation layer 10 is taken as a reference
line, the junction depth should be lie in a range which is greater than 0 nm and less
than 50 nm above the reference line in order to suppress the short channel effects.

On thecontrary, if the range is less than 0 nm and greater-8tamm then the
current driving capability is improved rather than suppressing the short channel ef
fects.

'055 Patentait 7:11-18.

Clearly,the junction depth can be at a level of -50 nm (the surface of the second oxidation
layer being a reference leyelvhichis below the reference layénterpreting “below” to actually
refer to a condition of being above the surface of the second oxide layer is unreasoligtlef
the specificationThus, n the context of the specification, no further construction is needed and
the Court finds the term is not indefinite.

The Court finds “said doping junction depth for the source/drain formed if-gaattive

region, when the upper surface of said second oxide layer is taken as a rdéxen@nm), is
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around 0 nm to -50 nm below the reference level” has its plain and ordinary meaning.

* % %

11. “the oxidation layer” (claim 13)

KAIST ’s ProposedConstruction Defs.” Proposed Construction

This claim term is definite and has a plain and
ordinary meaning. No construction is neces-
sary. If this claim term should be explicitl
construed, then it should be construed unde
plain and ordinary meaning in light of the spec-
ification as“second oxide layet

Indefinite
rits

The Parties’ Positions

The parties dispute whether the term is indefinite because “the oxidatiohl&ks an
antecedent basi&AIST contends onskilled in the art would readily understanthé oxidation
layer” refesto thepreviously recitedsecond oxide layéerAs discussegduprawith respecto the
“first oxidation layer” and “second oxidation layeKAIST contends the specificatiarses “oxi-
dation layer” interchangeably with “oxide layer,” for which antecedemisapin the claimPl.’s
Opening CI. Constr. Br. [Dkt. # 93] at 28.

KAIST notes the surrounding language of lin@tation states “wherein the resistance of
said Fin active region is reduced by enlarging the width of said Fireaetjion within the oxida-
tion layer as it approaches the bulk silicon substrate.” This, says KA&Sgribe an “oxidation
layer” adjacent to the bulk substrate @hnbughwhich thefin active region passes as it connects
to thesubstrateKAIST contends the preceditpimlimitations make clear the second oxide layer
is the layer which is adjacent to the substriateat 28-29.KAIST furthercontendshe specifica-
tion also makes clear ttigm active region passes through the second oxide layer as it widens and

connects with the bulk substratd. at 29 (citing ‘055 Pateriigs.12d & 13d, 5:54-63). KAIST
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notes this is consistent with Defendam®R expert’s interpretationd. (citing Bokor Decl. Dkt.
# 93-12]at § 120).

Defendants, howevecontend the term is indefinite because “the oxidation layer” has no
antecedent basis. Defendants contend ClaimetBes multiple “oxide layers™“a gate oxide

layer,” “a first oxide a&yer,” “a second oxide layer-but no “oxidation layer” is previously recited.
Defendants contend thafiven “oxide layer” has a different meaning than “oxidation layer,” this
element is susceptible to multiple interpretatiddsfs.” Resp. Cl. Constr. BfDkt. # 106]at 29
(citing Subramanian DeclOkt. # 106-1]11200-07). Moreoveefendants contend oms&illed
in the art would have understood “oxidation layer” to mean “layer formed by oxidationelt
known processn which a material is exposed to oxygen to form an oxaleDefendantglaim
“oxide layer” means a “layer that is oxidéyit nota layer necessarily one formed by “oxidation.”
Thus, Defendants contend “oxidation layer” and “oxide layer” have differeming=ald.

The parties did not provide argument for this term at the omlrtgeH'rg Tr. (Dec. 13,
2017) [Dkt. # 161t 103-04.
Analysis

The claimrecites‘the oxidation layer.” Earliethe claim recites three oxide layers: a first
oxide layer, a second oxide layer and a gate oxide. The claim itself deshedlsesond oxide
layer as being the oxide layen the bulk silicon substrate, atite disputederm includes the
limitation “as it approaches the bulk silicon layés the first oxide layer is formed on the top of
the fin and the gate oxides formed on thk sides of the fin (above the second oxide), only an
interpretation of “the oxidation layer” being the “second oxide layer” ma&ese in light of the
other claim limitations.

Thatinterpretation conforms to the only embodiment of the specification, vbadhes
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thatthe resistance d@he fin active region is reduced by enlarging the width of Saidctive region
within the oxidation layer as it approachies bulk silicon substrate. ‘055 Patenb:63-67. Like-
wise, Figures 12d and3di illustrate the width of theiri active region becoming enlarged as it
approaches the bulk silicon substrate. In each, dasethe oxide layer on the bulk silicon (the
claimed second oxide layer) within which the enlarging occurs.

In context of the clans and the specification, the only reasonatierpretationof “the
oxidation layer” is a reference to the earlier recited “a second oxide layer.Courttherefore
construes “the oxidation layetd mearthe second oxide layer.”

* % %

12. “the top two corners of said Fin active region are chamfered through an oxidation
and etching, or (and) annealing process in a hydrogen atmosphere” (claim 15)

KAIST’s Proposed Construction Defs’ Proposed Construction

This claim term is definite and has a plain and
ordinary meaning. No construction is necges-
sary but ff this claim term should be explicitlyThis claim element is a produy-process
construed, then it should be construed underlitsitation. This claim element is indefinite.
plain and ordinary meaning in light of the spec-

ification as“and/or”

The Parties’ Positions

The parties dispute whether the use of “or (and)” renders the term indéiIt&T con-
tends one skilled in the art would readily understand the chamfering is achieved tfirpagh
oxidation and etchingrocessoranannealing process, or throu(f) oxidation, etchingand an-
nealing.Pl.’s Opening Cl. Constr. BfDkt. # 93]at 30 (citingKkuhn Decl. Dkt. # 93-4]11161-
62). KAIST notes neither of Defendants’ experts suppbefendants’ cotention of indefinite-

ness becauseDr. Bokor had no trouble understanding and apgjyhe claim term in the IPR
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proceedinggandDr. Subramaniamvassilent onthe claim term.Id. KAIST contends Defendants
merely provide a conclusory statement without evidewbé;h does not meddefendantsindef-
initeness burden. Pl.’s Reply Br. [Dkt. # 1E3]L0.

Defendants contend the claimed feature recitBs active regiorhaving chamfered top
two cornergormed by the process steps of (1) oxidation and etching, or (and) (2) annealaggproc
in a hydrogen atmosphere. Defendants contend that without any substantive discusds®n of t
phrase in the specificatipand given its use of “or (and),” this phrase is indefiriltefs.” Resp.
Cl. Constr. Br. [Dkt. #106] at 30.

The parties did not provide argument for this term at the oral he&tirggTr. (Dec. 13,
2017) [Dkt. # 161] at 103-04.

Analysis

Defendantgoint to noevidence the term is indefinitAs described in the specification
(1) oxidation and etchingnd (2) annealing may be donéhe specificationhowever,ndicates
that alternatively, (1) oxidation and etchimig(2) annealing may be done. Thougle w$“and/or”
or “or/and may be more commonplad®, context of the intrinsic record, the clasnse of “or
(and)” provides reasonable certainty as to the scope of the claim in conformantieevepecifi-
cation. This also conforms to the only evidence of skiked in the arpresented by the parties
SeeKuhn Decl. [Dkt. # 93-41]1161-62.

The Court finds “the top two corners of said Fin active region are chamferedtitaau
oxidation and etching, or (and) annealing process in a hydrogen atmospheréidefioite. The
Court finds “or &nd” means “and/af

Order

The Court adopts the constructions set fettprafor the disputed terms. The parties may
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not refer, directly or indirectly, to each other’s claim construction positiotige presence of the
jury. Likewise, the parties must refrain from mentioning any portion of thisampiother than the
actual definitions adopted by the Court, in the presence of the jury. Any refepecle@rt con-
struction proceedings is limited to informing the jurylué tefinitions adopted by the Court.

SIGNED this 2nd day of February, 2018.

%SQMJL_

ROY S. PAYNE
UNITED STATES MAGISTRATE JUDGE
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