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UNITED STATES DISTRICT COURT
DISTRICT OF MASSACHUSETTS

SIONYX, LLC and PRESIDENT AND
FELLOWS OF HARVARD COLLEGE,

Plaintiffs,
Civil Action No.
V. 15-13488DS
HAMAMATSU PHOTONICS K.K:;
HAMAMATSU CORPORATION;
OCEAN OPTICS, INC.; and
DOES 1 THROUGH 10,

Defendants.

)

MEMORANDUM AND ORDER ON CLAIM CONSTRUCTION

SAYLOR, J.

This is a dispute between a Massachusetts technology company and a Japanese optical
device manufacturenvolving an alleged misappropriation of technology and a refzdezht
ownershipclaim. Plaintiffs SiOnyx, LLC and the President and Fellows of Harvard College
have brought suit against Hamamatsu Photonics €HRK”); HPK’s North American
subsidiary, Hamamatsu Corporation (“HC”); Ocean Optics, Inc.; and ten unraisteders
Thesecond amended complaint asserts claims for correction of patent inventorshgmptw
35 U.S.C. § 256 for ninpatentsassigned to HPKpatent infringement pursuant to 35 U.S.C.

§ 271, and breach of contract.

The partiesallegationshinge in part on the construction of the claims in twelve patents,

threeof which are assigned to HarvaydSiOnyx and nine of which are assigned to HPK. The

Court conducted Markmanhearing on the construction of the relevant claims on June 22, 2017.
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The parties have submitted proposed constructions for 17 ternm&véiage,”
(2) “height,” (3) “base,”(4) “protrude above the semiconductor surfa¢g)™width,”
(6) “undulating topography,(7) “at least a portion [of the surface layer] exhibiting an
undulating topography,(8) “so as to generatq9) “selected t@d (10) “charge carriers,”
(11) “photosensitive imager device/photosensitive imager AriB3) “coupled to/coupling t3
(13) “positoned to interact with electromagnetic radiation/in a position to interact with
electromagnetic radiatigh(14) “electrical transfer element/transfer elenie(its) “positioned
to maintain the electromagnetic radiation in the semiconductor sulisti&e"irregular
asperity,”and (17) “optically exposed.”
l. Background

A. Factual Background

Plaintiff SiOnyx LLC is a limited liability company that develops technologyntprove
the performance gshotoelectricdevices. (Second Am. Compl. 1 1, 36=$AC"). Plaintiff
President and Fellows of Harvard College is an educational institution andlaearita
organization located in Cambridge, Massachuselitis ). Dr. Eric Mazur is a professor of
physics and applied physics at Harvaridl. § 9). Dr. Jaras Careylll received his Ph.D. in
applied physics from Harvard in 2004d.(Y 11).

Defendant Hamamatsu Photonics K.K. (“HPK?”) is a Japanese company that
manufacturers optical devices, including photodiod&s. ] 3, 54 Defendant Hamamatsu
Corporation (“*HC”) is a subsidiary corporatibasedn New Jersey. Id. 1 4).

This dispute concerns a technology for creating “black silicon,” a substratmfiraves
the ability of siliconphotoelectriaevices to absorb neanfrared light. (d. I 36). Photoelectric

devices, such as those used in digital cameras, often use silicon semicondhotbotgy to



convertelectromagnetic radiation, such as lightp an electrical signal that can be reaca
image. (Guidash Decl. § 17). Historically, silicon semiconductors have had diffiab&grbing
long-wavelength electromagnetic radiation, such as-iméeared and infrared radiatipbecause
suchradiation must be absorbed deeiplyhe silicon (MarkmanHearing Transcript &t2—13,
“Tr.”). One way of addressing that problem is to use thicker silicon, but that solution is
problematic in other ways.d at17). Black silicon address#sat problem by employing a
textured surface characterizieg a plurality of approximately micrometsized needlelike
spires (SAC 1 44).The spires causacident electromagnetiadiation to refract and redirect
causingphotongo travel a longer distancegsulting inthin siliconthat respondmorelike thick
silicon. (Tr. at17-18).

In 2006, Carey and Mazur co-founded SiOnyx in ordeleteelop and commercialize
blacksilicontechnology (SACT 9, 1). Shortly thereafterSiOnyx contacted HPK to explore
whetherHPK would be interested in using black silicon to improve the performarite of
photodiode devices.Id.  53). SiOnyx and HPK began to explore joint-development
opportunities, and in January 2007, entered into a mutuatlisolosure agreemetu facilitate
the exchange of informationld( Ex. 10). Ultimately, thecompanieslid not pursue any joint-
development opportunity. Instead, in January 2008, HPK terminated the relationshipiséting
it preferred to develop its own method&d. Ex. 11).

B. Patentsat Issue

Harvard is the named assignee on two patents relat#ddiesilicon technology:U.S.
PatentNos. 7,884,446 (“the '446 patent”) and 8,080,467 (“the '467 Patentd).|{| 4748).
The 446 patent and the 467 patent exelusivelylicensed to SiOnyx. 1d. 1 18). SiOnyx is

the named assignee on one patent related to blaansiU.S. PatentNo. 8,680,591 (“the '591



Patent”).

HPK is the named assigneemne patents that disclose inventiamsilarto those
disclosed in thélarvardand SiOnyx ptents. Those are U.BatentNos. 8,564,087 (“the ‘087
Patent”), 8,742,528 (“the '528 Patent”), 8,916,945 (“the '945 patent”), 8,629,485 (“the '485
Patent”),8,884,226 (“the '226 Patent”), 8,994,135 (“the '135 Patent”), 9,190,551 (“the 551
Patent”),9,293,499 (“the '499 Patent”), and 9,614,109 (“the '109 Patent”).

1. The '446 Patent

The '446 patent is entitled “Femtosecond Laser-Induced Formation of Submiaromete
Spikes on a Semiconductor Substrate.” ('4d&p). It was issued on February 8, 2011d.)(
It names Eric Mazur and Mengyan Shen as the inventors and Harvard as theeagsigne

The 446 patent igenerallydirected td‘'methods for generating submicreized features
on a semiconductor surface byadrating the surface with short laser pulsedd. col. 1 Il. 56-
53). At the time the patent was issued, a number of other techniques were known forrggnerati
micrometersized structures on semiconductor substrafies.col. 1 |l. 38-39) The '446patent
distinguishes itself from those earlier inventions by claiminigmm featuressuch aspikesthat
are “substantially smaller in size than those generated by previous tectiniddesol. 1 II. 56-
59). The featurefhiavean average height oéss than aboutnicrometer and an average width
between about 100 nanometers to 500 nanometekscol. 8 Il. 34—36).

In one aspect, the patent provides a method for generatingiéladsiees by “placing at
least a portion of a surface of the substrate in contact with a fluid, and exposingtibattpor
one or more short laser pulses”™—in a pulse width rang®oéxample;about 50 femtoseconds

to about dew narmoseconds.” Il. col. 2Il. 1-9).



2. The '467 Patent

The '467 patent is entitled “SiliceBased Visible and Nednfrared Optoelectric
Devices” (‘467 Patent).It was issued on December 20, 201.)( It names Mazur anGarey
as the inventors andarvard as the assigne@d.).

The '467 patent idirected tomethods of fabricating semiconductor devitted provide
enhanced responsivity to longavelength electromagnetic radiatiofid. col. 1 |l. 27-30jd.
col. 21l. 44-47 Kruglick Decl.§ 52). The claimed method is comprised of two stépk:
irradiating a silicon substrate with temporadlyort laser pulses while exposing the substrate to a
substance so as to generate surface inclusions, anah(®alindthe] substrate at an elevated
temperature and for a duration selected to enhadeasity ofcharge carriers [the] surface
layer” ('467 patentcol. 22 Il. 39-49). The irradiation step results in improved absorptdnce
long-wavelength radiation, while the annealing step counteracts damage tostiadiogylattice
of the semiconductor wafer caused by irradiatidtruglick Decl. f 52, 53). Applying that
methodto a silicon wafer “can considerably enhance theamsipity of a photodetector that
employs that wafer.(ld. col. 16 Il. 63—66).

3. The '591 Patent

The '591 patent is entitled “Photosensitive Imaging Devices and Associateddde
('591 patent). It was issued on March 25, 2014d.). It namesHomayoon Haddad, Jutao Jiang,
Jeffrey McKee, Drake Miller, Leonard Forbes, and @mmani Palsule as the inventensd
Sionyx, Inc. as the assigneg@d.).

The '591 patent is generally directed to photosensitive devices and associdiedsmne
(Id. abstract. The '591 patent disclosem one aspecta photosensitivémager device” that can

include “a semiconductor substrate having multiple doped regions formingtairegsinction,



a textured region coupled to the semiconductor substrate and pesittomteract with
electromagnetic radiation, and an electrical transfer element coupled to therssumtor
substrate and operable to transfer an electrical signal from the at leastam.” (d. col. 1
Il. 34-42). The textured region increases the absorption oM@wglength electromagnetic
radiation,allowing a relatively thin piece of silicon to behave as if it were thickBuidash
Decl. 1 25; '591 patent col. 5 ll. 45-47).

4. The HPK Patents

HPK is thenamed assignee on nine patentssie in this litigation: the '087, '528,
'945, ’'485, '226, '135, '551, '499, and '109 patents. Those patents were issued between October
22,2013, and April 4, 201and claim priority to earliefapanese patent applicationghey list
various individuals affiliated with Hamamatsu as inventors, but do not include Mazurey Ca
as named inventors.
The HPKpatents generally concern tfiemationof an “irregular asperitydbna
semiconductor substrate in photoelectric devic8ge €.g, '528 patent abstract They also
concern the application of a “thermal treatment” to the semiconductor surfac@afiteegular
asperity is formed. See e.g, '945 patent abstract).

[l. Legal Standard

The construction of claim terms iggaestion of law, which may in some cases rely on
underlying factual determination3eva Pharm. USA, Inc. v. Sandoz, |85 S. Ct. 831, 835,
837-38 (2015)Markman v. Westview Instrumenfd7 U.S. 370, 372 (1996) (“[T]he
construction of a patentcluding terms of art within its claim, is exclusively within the
province of the court.”).

In Phillips v. AWH Corp.415 F.3d 1303 (Fed. Cir. 200®)n(bang, the Federal Circuit



clarified the proper approach to claim construction and set forth priadgaieletermining the
hierarchy and weight of the definitional sources that give a patent its medrieguiding
principle of construction is “the meaning that the term would have to a person of oskitlary
the art in question at the time of .the effective filing date of the patent applicatiohd: at
1313. Courts thus seek clarification of meaning in “the words of the claims thesysbb/e
remainder of the specification, the prosecution history, and extrinsic evideroegrdog
relevant scientific principles, the meaning of technical terms, and the stheeat.t Id. at

1314 (quotingnnova/Pure Water, Inc. v. Safari Water Filtration Sys.,,I881 F.3d 1111, 1116
(Fed. Cir. 2004)).

A. The Words of the Claim

The claim constructioanalysis normally begins with the claims themsel@he
claims of a patent “define the invention to which the patentee is entitled the riglstude=k
Phillips, 415 F.3d at 1312 (citingnova 381 F.3d at 1115).

A court may construe a claim term to have its plain meaning when such a comstructi
resolves a dispute between the partieéee O2 Micro Int’l Ltd. v. Beyond Innovation Tech.,Co.
521 F.3d 1351, 1361 (Fed. Cir. 20089e also U.S. Surgical Corp. v. Ethicon, JA€3 F.3d

1554, 1568 (Fed. Cir. 1997) (“Claim construction is a matter of resolution of disputed meanings

LIn Phillips, the Federal Circuit discredited the practice of starting the claim constractidysis with
broad definitions found in dictionaries and other extrinsic sources:

[1]f the district court starts with the broad dictionary definition . . . faild to fully

appreciate how the specification implicitly limits that definition, thermewill

systematically cause the construction of the claim to be unduly expansieaisk of
systematic overbreadth is greatbéduced if the court instead focuses at the outset on how
the patentee used the claim term in the claims, specification, and proseaitioy h

rather than starting with a broad definition and whittling it down.

415 F.3d at 1321. Of course, if no sipemeaning is apparent after reviewing the intrinsic evidence, claim
construction might then “involve[] little more than the applicatidithe widely accepted meaning of commonly
understood words.Id. at 1314.



and technical scope, to clarify and when necessary to explain what the patentee bg\vhe
claims, . . . [but] is not an obligatory exercise in redundancy.”).

In some instances, it is the arrangement of the disputed term in the claims that is
dispositive. “This court’s cases provide numerous . . . examples in which the use of a term
within the claim provides a firm basis for construing the ter®hillips, 415 F.3d at 1314. For
example, because claim terms are normally used consistently throughacatietite fhe meaning
of a term in one claim is likely the meaning of that same term in andthein addition, “the
presence of a dependent claim that adosracular limitation gives rise to a presumption that
the limitation in question is not present in the independent claidh 4t 13L5.

B. The Specification

“The claims, of course, do not stand alont” “Rather,they are part of a fully
integrated witten instrument, consisting principally of a specification that concludes with the
claims.” Id. (citations and quotations omitted). For that reason, the specification muss alevay
consulted to determine a claim’s intended meaniftge specification “is always highly relevant
to the claim construction analysis. Usually, it is dispositive; it is the single hdsttgithe
meaning of a disputed termltl. (quotingVitronics Corp. v. Conceptronic, In@Q0 F.3d 1576,
1582 (Fed. Cir. 1996)).

“In geneal, the scope and outer boundary of claims is set by the patentee’s description of
his invention.” On Demand Mach. Corp. v. Ingram Indus., 2 F.3d 1331, 1338 (Fed. Cir.
2006);see also Phillips415 F.3d at 1315-17 (“[T]he interpretation to be given a term can only
be determined and confirmed with a full understanding of what the inventors aatuealtyad
and intended to envelop with the claim.” (quotiRgnishaw PLC v. Marposs Societa’ per Azioni

158 F.3d 1243, 1250 (Fed. Cir. 1998)))T] he specification may reveal a special definition



given to a claim term by the patentee that differs from the meaning it would oth@ogisess.”
Phillips, 415 F.3d at 1316. It may also reveal “an intentional disclaimer, or disavowal, of claim
scope bylie inventor.” Id. Therefore, the claims are to be construed in a way that makes them
consistent with, and no broader than, the invention disclosed in the specifi@tddemand

442 F.3d at 1340 (“[C]laims cannot be of broader scope than the invémias set forth in the
specification.”);Phillips, 415 F.3d at 1316 (“[C]laims must be construed so as to be consistent
with the specificaon, of which they are a part.” (Quotidderck & Co. v. Teva PharndSA,

Inc., 347 F.3d 1367, 1371 (Fedir. 2003)).

Nevertheless, courts must be careful to “us[e] the specification [only] tpretehe
meaning of a claim” and not to “import[] limitations from the specification into the clalch.at
1323. A patent’s “claims, not specification embodiments, define the scope of patectigpidte
Kara Tech. Inc. v. Stamps.com 882 F.3d 1341, 1348 (Fed. Cir. 20089¢ also Martek
Biosciences Corp. v. Nutrinova, In&79 F.3d 1363, 1381 (Fed. Cir. 2009) (“[E]mbodiments
appearing in the written description will not be used to limit claim language that laasrbro
effect.”). “In particular, [the Federal Circuit] halspressly rejected the contention that if a
patent describes only a single embodiment, the claims of the patent must beedoastineing
limited to that embodiment.Phillips, 415 F.3d at 1323. This is “because persons of ordinary
skill in the art rarely would confine their definitions of terms to the exact reqpissons
depicted in the embodimentsld.

Although this distinction “can be a difficult one to apply in practice[,] . . . the line
between construing terms and importing limitations can be discerned with telascerdainty
and predictability if the court’s focus remains on understanding how a person of oskiiany

the art would understand the claim termil” “T he construction that stays true to the claim



language and mosaturally aligns with the patestdescription of the invention will be, in the
end, the correct constructionld. at 1316 (quotindRenishaw158 F.3d at 1250

C. The Prosecution History

After the specification and the claims themselves, the prosecution historynexthisest
indicator of term meaning. The prosecution history “consists of the completd cédioe
proceedings before the PTO and includes the prior art cited during the examafidhe
patent. Id. at 1317. “Like the specification, the prosecution history provides evidence of how
the PTO and the inventor understood the pateat.™[T]he prosecution history can often
inform the meaning of the claim language by demonstrating how the inventortondetse
invention and whether the inventor limited the invention in the course of prosecution, making the
claim scope narrower than it would othé&s®vbe.” Id.

However, “because the prosecution history represents an ongoing negotiatiearbetw
the PTO and the applicant, rather than the final product of that negotiation, it okethe
clarity of the specification and thus is less useful foneleonstruction purposesid. As a
result, courts generally require that “a patent apptica. clearly and unandniously express
surrender of subject matter” to disavow claim scope during prosecMama v. Cordis Corp.

536 F.3d 1311, 1321 (Fed. Cir. 2008) (quotBagensen v. Int’l Trade Comm'A27 F.3d 1375,
1378-79 (Fed. Cir. 2005)).

D. Extrinsic Sources

Extrinsic evidence consists of “all evidence external to the patent and prosdustory,
including expert and inventor testimony, dictionaries, and learned treatBedips, 415 F.3d
at 1317 (quotinglarkman v. Westview Instruments, [rs2 F.3d 967, 980 (Fed. Cir. 1995)j

“can help educate the court regarding the field of the invention and can help theeteurtine

10



what a person of ordinary skill in the art would understand claim terms to mieaat’1319.
However, extrinsic evidenceifers from a number of defects, including its independence from

the patent, potential bias, and varying relevandeat 1318-19. Such evidence is therefore

“unlikely to result in a reliable interpretation of patent claim scope unlesgleoad in the

context of the intrinsic evidence,” and courts may consider, or reject, such evadénes

discretion. Id. at 1319.

1. Analysis

There arel7terms at issue in the patents

Term Plaintiffs’ construction Defendants’ construction | Patent
Number
“Averagé “a single value that “a sum of all '446
summarizes or represents théheights/widths) of all
general significance of a sef features divided by the
of unequal values” number of feature$or
indefinite
“Height “separation between “a linear dmensionof a ‘446
base and tip featuremeasured from a tip
to a base that is defined by
the lowesipoint in the
troughdirectly adjacent to
the feature
“Basé plain and ordinary meaning| “lowestpoint in the trough | 446
directly adjacent to a
featuré
“Protrude abovéhe | “extend above the original | see“Height” ‘446
semiconductor surface of the
surfacé semiconductor”
“Width” “diameter of a&rosssection | “a largest linear dimension,| '446
of a spike, substantially taken substantially parallel
parallel to the substrate to the substrate siace, of a
surface, at a location half | crosssection of deature at a4
way between the base and | location half way between a
the tig’ base and a tip of the featlre
“Undulating “arrangement of “variations in height” '446
topography” features of varying
heights and widths”
“At least a portion | plain and ordinary meaning| “the textured region having| '446
[of the surface in view of daintiffs’ variations in height”

11




layer] exhibiting an

proposed construction of

undulating “undulating topography”

topography”

“So as to generdte| plain and ordinary meaning| “for the purpose of ‘467
generating

“Selected tb plain and ordinary meaning| “intentionally chosen” ‘467

“Charge carriefs | “electrons or holes” “electrons or holes ‘467
contributed by theurface
inclusions”

“Photcsensitive “sensor that converts “a device that absorbs and | '591

imager devick incident radiation into a detects electromagnetic

photosensitive digital image” radiationan array of the

imager arra¥y photosensitive imager
devices

“Coupled to/ “in contact with, directly or | “affixed or joined to” '591

coupling to” indirectly”

“Positioned to “located to provide enhance “located on the substrate fo] '591

interact wth responséo and/or filtering | the purpose of receiving

electromagnetic of electromagnetic electromagnetic radiation”

radiationin a radation”

position to interact

with

electromagnetic

radiatiorf

“Electrical transfer | “component of integrated | “an electrical conductor for| '591

element/transfer | circuitry used to read or transferring an electrical

element transfer charge onignal signd from one component

from a photosensitive pixel'l to another”

“Positioned to “positioned on the device in “located for the purpose of | '591

maintain the aregion other than the reflecting electromagnetic

electromagnetic radiation incident surface tg radiation back toward the

radiationin the reflect or retain the semiconductor substrate”

semiconductor electromagetic radiation in

substrate” the substrate”

“Irregular asperityy | “surface characterzl by “surface roughness with HPK

features of various sizes” | randon variations in patents

characteristics”

“Optically plain and ordinary meaning| “in contact with ambient gay HPK

exposed or covered g an optically patents
transparent film”

A. The '446 Patent

There are seven terms at issue in the ‘446 patéht'average,” (2) “height,” (3)

“base,” (4) “protrude above the semiconductor surface,” (5) “width,” (6) “watiohg

12




topography,” (7) “at least a portion [of the surface layer] exhibiting an umuiylat
topography.” Those terms appear in claims 1, 5, 6, 8, 9 and 11. Their use in claims 1, 5,
6, and 1isillustrative Claim 1 recites:

A semiconductor substrate, comprising

a surface layer havingf least a portion exhibiting anundulating
topography characterized by a plurality of submicrsized features
having amaverageheight less than about 1 micrometer andaaerage
width in a range of about 100 nm to about 500 nm.

'446 patent col. 8 Il. 31-3@mphasis added)Claim 5 recites:

The semiconductor substrate of claim 1, wherein said subnstzed-features
comprise spikes extending fronbaseto a tip separated from tlhaseby a
distance less than abouhiicrometer.

Id. col. 8 Il. 44—47emphasis addedClaim 6 recites:

The semionductor substrate of claim 5, wherein said spikesrude above the
semiconductor surfaceby a distance in a range of about 100 nm to about 300
nm.

Id. col. 8 Il. 48-50emphasis added)Claim 11 recites:

The semiconductor substrate of claim 1, wherein said subnstzed-features
have amaveragewidth in a range of about 100 nm to about 300 nm.

Id. col. 8 Il. 63—65emphasis added)

=

1. Average
Term Plaintiffs’ construction Defendants’ construction
“Averagé “a single value that summarizes (¢ “a sum of all (heights/widths) of
represents the general significancell features divided by the numbe
of a set of unequal values” of features,” or indefinite

13



The parties dispute whethttre term”averagéis used in the patent to connate
representative value among a set of unequal vatuesghether it isa calculable figure equaling
the arithmetic meaa.

Neither party has argued that “average” has any special or idiosyncratic mieahiag
art. Where the tlaim language as understood by a person of skill in the art [is] readily apparent
even to lay judges, . . . claim construction . . . involves little more than the application of the
widely accepted meaning of commonly understood wor@sillips, 415 F.3cat 1314. Under
such circumstance# may be appropriate to consult general-purpose dictionddes.

The partiesadvance different methods forlcalating“average” as used in the claims
Plaintiffs contendhatpursuant to the ordinary meaning of the teraveragé may be calculated
by at leasthree methods: findindphe arithmeticmean, themedian, andhe mode. Kruglick
Decl. 1 35Tr. 82-83. They further contend that the key concept concerning the term “average”
is that itconnotes a varied, as opposed to a homogenous, set. Defendants contend that the most
common understanding tfe termis that it equalghe arithmeticmean. Def. OpeningMarkman
Brief at7, ECF 176. Botlpartiespoint tothe same MerriarWebsterdictionary definition in
support of their proposed definitionkl. Ex. 2-3; Kruglick Decl { 35.

The MerriamWebsterdictionary definition of average,when used as a noun, has a
primary definition of “a single value (such as a mean, mode, or median) that Smeshaar
represents the general significance of a set of unequal values,” and a secomuifipnd=f“an
estimation of or approximation to antametic mean.”Def. OpeningMarkmanBrief Ex. 2-3.

However, the term “average” as used in the claims is not a noun; it is an adjectiyainidrg

2 Arithmetic mean is calculated by “divitj the sum of a set of terms by the number of termsithmetic
Mean,MERRIAM-WEBSTERCOM, https://www.merriarwebster.com/dictionary/arithmetic%20mean (last visited
Sept. 62017).

14



definition of “average” when used as an adjective is “equaling an arithmetic’mdarOther
courts have found that the plain and ordinary meaning of “averagiedst when used as an
adjective s “arithmetic mean.”SeeBiopolymer Eng’g, Inc. v. Immunocqrp007 WL 4562592,
at *11 (D. Minn. Dec. 21, 2007) (“As to ‘average,’ its ordinary meaning erigéimmetic mean.”).
Therefore, thelefinition to which both parties point provides strong evidence that “average”
means arithmetic meari.

The specification and claim terms provide further support for the concliligibn
“average”signifiesa single calculable figure, rather than a general linguistic coooepbting
typicality among a varied set. The specificatizes both the words “typical” and “average” to
describe the height and width of features under different circumstaBee4.46 patent col. 6 |I.
11-13(describingcertain figures as depicting spikes with “a typisalght of about 500 nm and
a typical diameter ofteout 200 nmj. The use of the term “typical” in the specification suggests
that the patentee knew how to clearly connote typicality among a varied set veth@vagh
meant In addition, he claims specify a numeriaange within which the average height and
width of featuredalls. Seed. col. 8 Il. 31-36 (defining the average height of the features is
“less thanabout 1 micrometer” and the average width of the features is “in a range ofL@bout
nm to 500 nm”). That context further supports the conclusiorfdhatage” is used according
to itsordinary meaning talentify a single calculable figureather than the concept of typicality.

Accordingly,the term‘averagewill be construed to mean “arithmetic mean.”

2. Height and Base

Term Plaintiffs’ construction Defendants’ construction
“Height’ “separation between “a linear dimension of a feature
base and tip measured from a tip to a base that is

defined by tle lowest point in the
troughdirectly adjacent to the
feature”

15



“Basé plain and ordinary meaning “lowest point in the trough directly
adjacent to a feature”

It appeas that there ara@o substantiveifferences between plaintffand defendants’
positions concerning the proper construction of the terms “height” and “base.”

The parties agree thédteight is measured bfinding the separation between the base of
the featureand the tip. That definition is consistent with the ordinary meaning of the term and
the specification.See446 patentcol. 1 Il. 61-62 (speaking of “the average height of the spikes
(i.e., the average separatiogtleen the base and the tip)Thedispute concern$ow to select
the base from which to measureJef. RebuttalMarkmanBrief at 7, ECF 189.Plaintiffs
contendthatthe term “baseteeds no additional construction, as a person of ordinary skill in the
art would understand thermin context. Defendants contend that “base” should be defined by
the lowesipoint of the nearest surrounding trough.

The meaning of “base” would be obvious if featuresemerged from an even plaras

the schematic in figure @ the patent depicts:

j”: 22

'446 patent fig. 2. In figure 2, “20” represents the base, 22 represents the tid; aepresents
the “height”’defined as the “separation between . . . base and . . Idipcol. 4 Il. 28-29.
However, the inventiors more complicated than the schematic depidectron micrograph
images of the featuremntained in the patent consisterdpict features that emerfrem

uneven troughsuch aghose shown inigure 5A:

16



'446 patent fig. SA.
While the patenttself does not provide guidance ashtaw to select the relevant base
from thatunevensurface, thgrosecution historgoes Duringinter partesreview of the '446

patent, Harvard submitted a schemalisstratingthe proper reference point for the “base.”

-t =df— Original Surface

L ettt L

Height (separation from

hase to tip) = 500 nm

Def. OpeningMarkmanBrief, Ex. Dat13. From thaschematicit is clear thaHarvard
understood the heighbf thefeatureto be defined by three relevant poin{g) the point at the
tip of thefeature (B) the lowesipoint of thenearessurroundingrough, andC) a third point
defined by a rightingle betweefA) and (B). At theMarkmanhearing counsel for botlsides
agreed that the third point (C) is the proper reference point from which to meagite e

88-89.
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Therefore, it appears that the partiesndbhave substantive disagreement concerning the
correct construction of the termdsé and “height.” The parties appear to agree that‘thasé
is the planesubstantially parallel to the substrate surface that is part oéaeré through which
the lowest point of the nearest surrounding trough passes. That definition is cbmgtbt¢éhe
embodiments in the specification and the prosecution history.

Accordingly,the term*“basé will be construed to medithe planesubstantially parallel
to the substrate surfateat is part of the featuendthatpasses througihe lowespoint of the
nearest surrounding troughThe term “Height'will be construed to mean “separation between

the base and the tip.”

3. Protrude Above the Semiconductor Surface
Term Plaintiffs’ construction Defendants’ construction
“Protrude above th¢ “extend above the original surfag see“Height”
semiconductor of the semiconductor”
surfacé

The parties dispute whether “protrude above the smmductor surfacels synonymous
with the“height.”

There is a presumption in claim construction that different terms have differanings.
SeeCAE Screenplates Inc. v. Heinrich Fiedler GmbH & C224 F.3d 1308, 1317 (Fed. Cir.
2000) From thatpresumption, it follows that the patentee intended a different meaning by the
term “height” as used inndependent claim one, than the term “protrude above the
semiconductor surfaceas used irdependentlaim six.

The conclusionhatthose terms haveftierent meaningis supported by the
specification. The specification describes the spikes depicted in figures 5an&BC as
having a “typical height of about 500 nm” asiteghat they “protrude up to about 100 nm

above the original surface of tinafer.” 446 patent col. 6 Il. 12—-14The patent ats provides
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an example of a senonductor substrate surface. It states that “a solid compound, e.g., sulfur
powder, is applied to at least a portion of a semiconductor substrate surface (efgceafsa
silicon wafer).” Id. col. 4 Il. 59-61. Asilicon wafer is the smooth originalirface made of
crystalline silicon that is transformed into tlextured surfacdescribed by the '446 patent. Tr.
10, 31. kgure 3 alssuggests thdahe sentonductorsurface is a precursor, or “original” state.
'446 patent fg. 3. That figure depicts an “exemplary embodiment of a method . . . for changing
topography of a semiconductor surfacéd’ col. 31l. 31-34. Therefore the specification
repeatedlyand consistently uses the term “semiconductor surfaceiean the “original surface
of the semiconductor.”

Accordingly,the term“protrude above the senanductor surfaceWwill be construed to

mean‘extend above the original surface of the semiconductor.”

4. Width
Term Plaintiffs’ construction Defendants’ construction
“Width” “diameter of a cross-section of a | “a largest linear dimension, taken

spike, substantially parallel to the | substantially parallel to the substrate
substrate surface, at a location half surface, of a crossection of a

way between the base and feature at a location half way
the tip” between a base and a tip of the
feature”

The parties dispute two issues concerning the constructibie eérm"“width”:
(1) whether it musbe measured as the “diameter of a cisEsion” or the “largest linear
dimension;, and (2) whether ithecessarily is measuredarspike.

a. Largest Linear Dimension

The schematic depicted in figu2egshown above) depicts regularly shaped columns. The
specification describes thédth of one of those columns ‘aefined by a diameter D of a cress
section, e.g., one substantially parallel to the substrate surface, at@nldeditivay between the

base and the tip.” 446 paterdl. 4 Il. 28—-32.Therefore, the specification indicates that the
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width of a feature should be measured by its diameter, idardinarily understood to mean
“the length of a straight line through thenter of an object or spaceDiametetr MERRIAM
WEBSTERCOM, https://www.merriaravebster.com/dictionary/diameter (last visited Sept. 6,
2017).

The inquiry does nand there, however, because the specification contemptdessst
some features that are irregularly shap8de'446 patenfigs. 5A—6B. Irregularly shaped
objects have a potentially infinite number of diametéiise specificatiomprovides further
guidancefor selecting the proper diameter measure in the case of irregularly shapeeksfdat
says, “[ijn case of irregularly shaped spikes, the width can correspaondop the largest linear
dimension of such a cross-section of the spikkd.”col. 4 |l. 32—-34see alsad. col. 11l. 63-66
(“the spikes can have an average widtlefined, for example, as the average of the largest
dimensions of cross-sections of the spikes at half way betithedrase and the tip The
largest linear dimension of a crassetion of a spike also constitutes a diameténespike.
Defining “width” according to the “largest linear dimension” specificads opposed to
“diameter” generally, provides ttaglditional specificity needed in the case of irregularly shaped
features.

b. Spike

Plaintiffs contend thdtwidth” necessarily measuréspikes.” However, imprting the
word “spike” into the construction of “widthdoes not appear necessary, as the claims already
define what is being measuredhe features. There is some dispute whether the terms “feature”
and “spike” are coextensive. For example, defendanitd o the fact thatlaims 5 and 6 use
the term “spike,” as opposed to “feature,” which is used in claims 1, 7, and 11, sugthesting

“feature”is broader than “spike.Innovag 381 F.3d at 111@[W]hen an applicant uses different
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terms in a claim it is permissible to infer that he intended his choice of different terefietd a
differentiation in the meaning of those terms.Even assuming that plaintiffs’ argument that
they are coextensive is correct, includiisgike” in the definition of feaures would
unnecessarily repeat what is being measured. Therefore, it is not necesselnde the term
“spike” in theconstruction of “width.”
C. Conclusion

Accordingly, “width” will be construed to mean “the largest linear dimensidenta
substantilly parallel to the substrate surface, of a cresstion of a feature at a location half way
between the base and the tip.”

5. Undulating Topography

Term Plaintiffs’ construction Defendants’ construction
“Undulating “arrangement of features of “variations in height”
topography” varyingheights and widths”

The parties dispute whether the téumdulating topographytequires variation in both
height and width, or variation in height alone.

Plaintiffs contend that claim 1 contemiaa variation in both height and widtiecause
the embodiments in the specificatioonsistently and repeatedly depict features of varied height
and width. The patent contains multiple figures that depict electron micrographs @fatueds.
See'446 patent fgs. 5A, 5B, 5C, 6A, 8B, 7A-7Jn each of the imagethe featuregxhibit
varying heights and widths. For example, figure 5A (shown aloe@gts features that are
narrower in some instances, and wider in oth&ee'446 patent fig. 5A.Plaintiffs’ definition is
therefore supported by every teaching in the specificatiogestigg that plainti’ construction
is the correct oneSeelrdeto Access, Inc. v. Echostar Satellite Co883 F.3d 1295, 1303 (Fed.

Cir. 2004) (holdinghat the use of a terfnepeatedly, consistently, and exclusively,” in one
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manner in the specification may narrow the construction of a claim term).

Defendants contentthatthe plain meaning of “undulating topography” concerns only
heights and not width. They point to figure 2 (shown above) of the 446 patent,ig/haich
schematic representation of a semiconductor sutfetappears to depict features of the same
widths. Se€446 patent fig. 2.Defendants’ reliance on figure 2 is misplaced. The fipation
staes that the spikes shown in that figure “are shown only for illustrative purposesarat ar
intended to indica actual density, size or shdpdd. col. 4 Il. 23-28. Therefore, figure 2
provideslimited information as to the relative widths of features.

Defendants further contend that because the specification indicates how twenwadh
“in case of irregularly shaped spikes implies the converse: that there must also be features of
“regular dmensions.” Def. OpeninlarkmanBrief at 3 (quoting '44&ol. 41l. 28-34).

Whether or not that is true, it is irrelevant to the question at hand. Whether any individual
feature is irregularly shaped does not affect whether the plurality oféeatuhich characterize
the“undulating topography,is comprised of features of varying widths.

Accordingly,the term“undulating topographyivill be construed to mean “arrangement

of features of varying heights and widths.”

6. “At least a portion [of the surface layer] exhibiting an undulating
topography”

Term Plaintiffs’ construction Defendants’ construction
“At least a portion | plain and ordinary meaning in “the textured region having
[of the surface view of plaintiffs’ proposed variations in height”
layer] exhibiting an| construction of “undulating
undulating topography”
topography”

The partiesdisputecenters orthe word “portion”in the term at issueDef. Opening

MarkmanBrief at 4-5.
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The patent does not indicate that the word “portion” is used withaningotherfrom its
ordinary meaning. Where the patent does not provide any reason to depart from the plain and
ordinary meaning of a term, the ordinary meaning conti®ée Frak’'s Casing Crew & Rental
Tools, Inc. v. PMR Techs., Lt@92 F.3d 1363, 1374 (Fed. Cir. 200Zhe term‘portion” can
be readily comprehended by a laypers8ecO2 Micro, 521 F.3d at 1361. In its ordinary
meaning, he term at issueequires that at least a portietthat is, gpart—of the surface layer
must exhibit an undulating topography.

Accordingly,the term“at least a portion [of the surface layer] exhibiting an undulating
topography” will be construed according to its plain and ordinary meaning.

B. 'A67 Patent Terms

There are three terms at issue in the 467 patent: (1) “so as to generate,” (2¢dsele
to,” and (3) “charge carriers.” Those terms appear in clainds 3, 6, 7, 8, and 9. Their use in
claims 1, 2, 3, and 9 idustrative Claim 1 of the '467 Pat¢ recites:

A method of fabricating a semiconductor wafer, comprising:

irradiating one or more surface locations of a silicon substrate with a
plurality of temporally short laser pulses while exposing said one or more
locations to a substanee as to geerate a plurality of surface inclusions
containing at least a constituent of said substance in a surface layer of said
substrateand

annealing said substrate at an elevated temperature and for a duration
selected tcenhance a density oharge carriersin said surface layer.

‘467 patentcol. 22Il. 39-49 (emphasis added). Claim 2 of the '467 Patent recites:
The method of claim 1, wherein saidarge carrierscomprise electrons.

Id. col. 22Il. 50-51 (emphasis added}laim 3 of the '467 Patent recites:
The method of claim 1, wherein saidarge carrierscomprise holes.

Id. col. 22Il. 52-53 (emphasis added}laim 9 of the '467 Patent recites:

The method of claim 1, wherein said increase in the denstyavfje carriersis
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in a range of about 10 percent to about 200 percent.

Id. col. 23Il. 3-5 (emphasis added).

1. “So As To Generate” and “Selected To”
Term Plaintiffs’ construction Defendants’ construction
“So as to generdte | plain and ordinary meaning “for the purpose of generating”
“Selectedo” plain and ordinary meaning “intentionally chosen”

The parties dispute whether the terms “so ageteerate” and “selected to” necessarily
imply thatcertain actionsveretakenwith intent

Defendantgontend thathe terms'so as to generate” and “selected kalve plain
meaning that include an implication of intentiorffor the purpose of generating” and
“intentionally choseri,respectively. Howeverhat interpretation “injects subjective notions into
the infringement analysis.Amazon.com, Inc. v. Barnesandnoble.com, 29 F.3d 1343, 1353
(Fed. Cir. 2001). Patent infringement is determined by whether an accused produtioor me
reads on the claims of the patent, bpthe intent of the accused infringe8ee Southwall
Techs., Inc. v. Cardinal IG Cdb4 F.3d 1570, 1575 (Fed. Cir. 1999herefore courtsgenerally
avoid assigning “a meaning to a patent claim that depends on the state of mind ofiskee ac
infringer.” Amazon.con239 F.3d at 1353.

The terms “so as tgenerate” and “selected to” are not terms of art, and are readily
understood by a lay persohlothing in the patent claims, specification, or prosecution history
suggests thahose termsre used with anything other than their plain and ordinary meaning.
Therefore, no additional construction is requir&$eO2 Micro, 521 F.3d at361 (holding that
a court need not construe a claim if it is understandable to a layperson and adopting drelpla
ordinary meaning would resolve the dispute).

Accordingly, the terms'so as togenerate” and “selected to” will be construed according

to their plain and ordinary meanings.
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2. Charge Carriers

Term Plaintiffs’ construction Defendants’ construction
“Charge arriers “electrons or holés “electrons or holes contributed by
the surface inclusions”

The parties agree that charge carriers are “electrons ot"Hmleslispute whether those
electrons or holes must be “contributed by the surface inclusions.”

Defendants contend thtite term‘charge carriersin claim lrefers tothe particular set
of electrons or holes contributed by the surface incluslmetgause the surface inclusions are
referred to earlier in the same clairdowever, that reading is not supported by a pisaaing
of claim 1 Claim 1 provides a methaul two steps: first, laser pulsgenerate & plurality of
surface inclusions containing at least a constituef@]&ubstance in a surface layer of [a
silicon] substrate, andthenthe substrate isanneal[ed] . .at an elevated temperature and for a
durationselected to enhance a density of charge carriers in said surface layer.” '4éq@aten
22 |l. 42—-49. There is no language in the annealing step that refers back to the generation of
surface inclusions. Therefore,thing in the claim requires the charge carrterbe contributed
by the surface inclusiongn addition dependentlaims 2 and 3 explicitly refer tsaid charge
carriers”in the annealing step afaim 1ascomprising electrons and holes, but do n&neo
the surface inclusions.

Defendantxontend that the specification supports their interpretation. They point to
language in the specificatiadhat begins by stating “[w]ithout being limited to any particular
theory,” and proceeds to describe the annealing step as freeing up donor eled¢hens i
microstructured layer that otherwig®uld not substantially contribute to conductioa67
patent col. 11 Il. 42-50Although the charge carriers described in that passagie the

microstructued layerwhich defendants contend is synonymous with the layer containing
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surface inclusions, the language of that pasdage not limithe term “charge carrier” to only
electrons and holes contributed by the surface inclusions. In any evepdrrihissive language
of the specification does not amount to a clear “disavowal[] of claim scope bwtrgar.”
Phillips, 415 F.3d at 1316.

Accordingly, the term “charge carrier” will be construed to mean “electrohsles.”

C. The '591 Patent

There are five terms at issue in the '591 patent: (1) “photosensitive imager
device/photosensitive imager array,” (2) “coupled to/coupling to,” (3) “positiameddract
with electromagnetic radiation/in a position to interact with electromagneticicaglig4)
“electrical transfer element/transfer element,” and (5) “positioned to nrathi&a
electromagnetic radiation in the semiconductor substrate.” Those tepe®r @apclaims 1, 2, 3,
10, 11, 12, 13, 18, and 23. Their use in claims 1, 3, 10, 11, 13, andl@3trigtive
Claim 1 of the '591 Patent recites:

A photosensitive imager devicecomprising:

a semiconductor substrate having a substantially planar surface and
multiple doped regions forming a least one junction;

a textured region coupled to the semiconductor substrate on a surface
opposite the substantially planar surface jpositioned to interact with
electromagnetic radiatiorn

integrated circuitry formed at the substantially planar surface; and

anelectrical transfer elementcoupled tothe semiconductor substrate
and operable to transfer an electrical signal from the at least one junction.

'591 patent col. 81l. 33—-45. Claim 3 of theé 591 Patent recites:

The device of claim 1, further comprising a refleclasgercoupled tothe
semiconductor substrate apdsitioned to maintain the electromagnetic
radiation in the semiconductor substrate

Id. col. 18Il. 49-52. Claim 10 of théb91 Patent recites:
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The device of claim 1, further comprising a lens opticedlypled tothe
semiconductor substrate and positioned to focus incident electromagnetic
radiation into the semiconductor substrate.

Id. col. 19Il. 7-10. Claim 11 of the '591 Patent recites:

A photosensitive imager array comprising at least twphotosensitive imager
devicesof claim 1.

Id. col. 19Il. 11-12. Claim 13 of the '591 Patent recites:
A method of making @hotosensitive imager devicecomprising:

forming a textured region on a semiconductor substrate, wherein the
semiconductor substrate has a substantially planar surface opposite the
textured region and multiple doped regions forming a least one junction,
and wherein the textured region is fornie postion to interact with
electromagnetic radiatiorn

forming integrated circuitry on the substantially planar surface; and

coupling anelectrical transfer elementto the semiconductor substrate
such that the electrical transfer element is operable to transfer an electrical
signal from the at least one junction.

Id. col. 19Il. 16—-29. Claim 21 of théb91 Patent recites:

The method of claim 13, wherein ttransfer elementis selected from the
group consisting of a transistor, a sensing node, a transfer gate, and combinat
thereof.

Id. col. 20Il. 19-21. Claim 23 of the '591 Patent recites:
A photosensitive imager devicecomprising:

a semiconductor substrate having a substantially planar surface and
multiple doped regions forming a least one junction;

a textured regioooupled tothe semiconductor substrate on a surface
opposite the substantially planar surface positioned to interact with
electromagnetic radiation and

at least 4 transistors formed at the substantially planar surface with at least
one of the transistors electricatpupled tothe at least one junction.

Id. col. 20Il. 25-35.
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1. Photosensitive Imager Device/Photosensitive Imager Array

Term Plaintiffs’ construction Defendants’ construction
“Photosensive “sensor that converts incident “a device that absorbs andteets
imager device/ radiation into aigital image” electromagnetic radiation
photosensitive an array of the photosensitive
imager array imager devices

a. “ Photosensitive imager device

The parties dispute whether the “photosensitive imager device” must convert
electromagneticadiation into a djital image.

The’591 patent is entitled “Photosensitive Imaging Devices and Associated Mé&thods
As that title indicates, the claims of the patent areatied not to photosensitive devices
generally, but to photosensitiueagerdevices '591 patent col. 18. 33;id. col. 19 Il. 11-16;
id. col. 19 I. 16;d. col. 20ll. 6; id. col. 20 I. 25. Defendants’ omission of thigility to convert
radiation into an image in its construction of “photosensitive imager device” waep imall
photosensitivelevices that absorb and detect electromagnetic radiatieather or not they are
imagers, such as antennae, eemtler the word “imager” ithe claims superfluousSeeGuidash
Decl. 1 36see also InnoveB81 F.3cat1119. The only way to give effect to every word in the
claim termis to construe “photosensitive imargdeviceto include that thelevice convert
incident radiatiorinto animage?3

The specification reinforces that interpretatidine background section of the
specification provides examples of technologies in whichlifeh imaging devicesare used,

including “digital cameras, optical mice, video cameras, cell phondgharike.” '591 patent

3 It appears that the word “sensor” in plaintifffinition provideso additional clarification separate from
the word “device” as used in the claims. Accordingly, the Courtnetlladopt the nearly synonymous term
“sensor” in place of “device” as plaintiflaiggest See U.SSurgical Corp, 103 F.3d at 1568'Claim construction
is a matter of resolution of disputed meanings and technical scope fipararwhen necessary to explain what the
patentee covered by the claims, . . . [but] is not an obligatory exercise in aedurijl
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col. 1 ll. 16—-18.All of those examples convert electromagnetic radiation into a digital image.
Guidash Decl. § 34By contrast, the specification does not provide any examples of imager
devices that do not image. Thus the examples in the specification are consistéme Winding
that an “imager device” must image.

b. Photosensitive imager array

There does not appear to be a substantive disagreement concerning the amsfructi
“photosensitive imager array,” as distinct from the term “photosensitive mdagee.” As
used in the claims, the term “photosensitive imager array” comprises at leashtwosgnsitive
imager devices.” That term needs no further construction in light of the corwsiratti
“photosensitive imager device.”

C. Conclusion

Accordingly,the term‘photosensitive imager device” will be construed to mean a
“device that converts incident radiatiorio a digital image."The term‘Photosensitive imager
array” needs no additional construction.

2. Coupled To/Coupling To

Term Plaintiffs’ construction Defendants’ construction
“Coupled to/ “in contact with, directly or “affixed orjoined to”
coupling to” indirectly”

The parties dispute whether “coupled to” or “coupling to” incluanldg a mechanical
connection between two components, or whether it includes all contact, both direct and indirec
Defendants contend that the term “coupled to” requires a mechanicapadifically
thatthe components are “affixed or joined to” one another. speeifiation and claims suggest
thatsuch adefinition is too narrow. Claim 10 descritee$ens that is “optically coupled to” the

semiconductor substrate. '59atentcol. 19 Il. 7-8 Claim 23 describes a transistor that is
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“electrically coupled to” a junctionld. col. 20 Il. 34-35. The specification provides more
examples of components being optically or electrically cougieédcol. 2 Il. 22—-25id. col. 2 Il.
48-54. For components to be optically or electrically coupled, they nebé nwchanically
joined, and need not even ipedirect contact Guidash Decl. | 40.

Defendants contend that where “coupled to” is not modified by the words “eddigtri
or “optically,” it means “mechanically coupledyhich they contend is the ordinameaning of
the term However, hat argument contradicts the canon of claim constnu¢hat claim terms
are normally used consistently throughout the patehtllips, 415 F.3d at 1314.

In addition, defendants have not provided any expert testimony to support the definition
they advancePlaintiffs have offered expert testimony desardphow a person of ordinary skill
in the art would understand the terms “coupled to” and “coupling to.” Accordiplgitdiffs’
expert a person of ordinary skill in the art would understand the word “coupled” to “describe
different types of connections,” and that “two components . . . can be considered ‘coupled’ if
they are connected, regardless of whether they are in direct contact.”sicDied. 1 40.

While defendants’ construction is too narrow, it appearsplaattiffs’ constructiorof
“coupled to” is too broad. It appears, Bxample that undeplaintiffs’ proposed definition, a
penlying ona desk wuld be “coupled to” the floor, because it is indirectly in contact thieh
floor through the intermediary of the dedRlaintiffs’ experttestified that a person of ordinary
skill in the art would understand the term “coupietito mean “connected.That descriptiofis
consistent with the claims and specification and is clehagplaintiffs’ proposed construction.

Accordingly, the terms‘coupled to/coupling to” will be construed to mean “connected

to/connecting to.”
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3. Positioned to Interact with Electromagnetic Radiation / In a Position
to Interact with Electromagnetic Radiation

Term Plaintiffs’ construction Defendants’ construction
“Positined to “located to provide enhanced “located on the substrate for the
interact with response to and/or filtering of purposeof receiving
electromagnetic electromagnetic radiation” electromagneticadiation”

radiation/in a
position to interact
with
electromagnetic
radiatiorf

Theparties’dispute concerns whether the word “interact” ingheaseat issue requires
“enhanced response” or “filteriigor is synonymous withreceiving.”

The specification describes the textured region as interacting with elegmetic
radiation in a variety of waythat are not limited to an “enhanced response or filterifigstates
that the “textured region can function to diffje. . to redirect[,] . . . and to absorb
electromagnetic radiation, thus increasing the quantum efficiency of theede\G91 patent
col. 10 Il. 27-30. It further states that the device can be “tuned” to allow specific ranges of
wavelengthdo be absorbedrto be reduce or eliminatedy filtering. 1d. col. 10 Il. 37-41.
That tuning can be accomplished, among other things, “through the location of tihedtextu
region within the device.ld. col. 10 Il. 42-43 The specification describagire 3 in the patent
as depicting a photosensitive device with textured regions located in a condigtnat “allows
electromagnetic radiation normally exiting through the sides of the devicdualer defused
[sic] and absorbed within [the] semiconductor substral.tol. 14 |l. 63—-67.

Thus,the specificatiomprovidesexamples where the textured region “interacts” with
electromagnetic radiatian a number of different ways, includity “redirecting,” “diffusing,”
“absorbing,”and “filtering” The specification provides those forms of iaieion as examples,

and does not describe them as exhausiiVeerefore even if the Court assumed that redirecting,
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diffusing, and absorbingadiationconstituted “providing enhanced respohss, plaintiffs
suggest, the specification does not requia the claim is limited to those forms of interaction.
SeeSpecialty Composites v. Cabot Coi®45 F.2d 981, 987 (Fed. Cir. 1988)Vhere a
specification does noequirea limitation, that limitation should not be read from the
specification into thelaims.” (emphasis in origing); Arlington Indus. v. Bridgeport Fittings,
Inc., 632 F.3d 1246, 1256 (Fed. Cir. 2011).

Furthermore, the summary of the invention provides that “in one aspect,” thetextur
region “facilitate[s] generation of an electricadnal from the detection of infrared
electromagnetic radiatn,” while “[ijn another aspecinteracting with electromagnetic radiation
further includes increasing the semiconductor substrate’s effective absdepigth as
compared to a semiconductor substrate lacking textured region.” &&dtqol. 1 Il. 42—-48.
Duringinter partesreview, plaintiffs advance the same definition of the term at issue that they
advance hereThe Patent Trial anAppeal Board found that the abopassagérom the
summary of the inventiosuggested that “at least in one aspect, ‘interact[ing] with’
electromagnetic radiation includes merely generatiagteins from photons, which is not an
‘enhanced response’ and/or ‘filtering.”” Def. RebutdrkmanBrief, Ex. E at 5 While that
finding is not binding on this Court, the reasoning is relegadtpersuasiveThe specification
doesnot use the term “interact” to refer exclusivedy’enhanced response” or “filtering” and
therefore does netarrow theordinary meaning of “interatto those functions.

Defendants contend that their construction, equatitgracting with “receiving;
comportswith the plain meaning of theord “interact” However, “nterac{” in its ordinary
usage, connotes something more than passively “receiving.” As plaintifs“stgeract means

not only to receive, but also to “to act upon.” PeliminaryMarkmanBrief at 36 ECF 175
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see alsdnteract MERRIAMWEBSTERCOM., https://www.merriaravebster.com/dictionary/
interact(last visitedSept 6, 2017)defining “interact” as to act upon one another”). Consistent
with that definition, the patent’'s examples of interactifredirecting,” “diffusing,” absorbing,”
and “filteing”—illustrate more than passive recei@ee’591 patent, col. 10 Il. 27-3@j. col.
14 1l. 41-43.

Accordingly,the term”positioned to interact with electromagnetic radiaiioa/position
to interact with electromagnetic radiatiomill be construedo mean “located to receive and act
upon electromagnetic radiation.”

4, Electrical Transfer Element/Transfer Element

Term Plaintiffs’ construction Defendants’ construction
“Electricaltransfer | “component of integrated circuitry “an electrical conductor for
element/transfer used to read or transfer charge ortransferring an electrical sigha
element signal from a photosensitive pixe| from one component to another”

The parties dispute three issues concerning the definititthredérm “electrical tranef
element/transfer element(1) whether the signal isansfered “from a photosensitive pixél,
(2) whether the transfer elemenaytransfer a “chargéas well as a signagnd (3) whether the
transfer element is a&bmponenof integrated circuitry. Def. RebuttaMarkmanBrief at 18.

a. Source of the Signall

Plaintiffs cotend that thetfansfer elemefitmust transfea signalfrom a
photosensitive pixel.” Independent claims 1 and 13 provide that the electrical tedesfent
transfers an electrical signal “from the at least one junctidhé specificatiortlearly provides
thata pixel cannclude a junction.Se€591 patentcol. 6 Il. 1-7 (“A photosensve pixel can
include a semiconductor substrate having multiple doped refgiongg at least one
junction, . . .and an electrical transfer element coupled to the semiconductor substrate and

operable to transfer an electrical signal from the at e@sjunction.”). Thereforecontrary to
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defendants’ contentiothe language of the claim does not exclude the case where the transfer
element transfers a signal from the pigeherally and morespecifically, fromajunction in the
pixel.

The question, then, is whether the patent otherwise limits the source of the teansfer
signal to the “photosensitive pixel’Electrical transfer element” is a term of art. When asked
to construe tetinical or scientific term,aurts may consult expert evidenaedscertain “the
‘true meaning of the language employed’ in the pateltarkman 52 F.3dat 980 (quoting
Seymour v. Osborn&8 U.S. (11 Wall.) 516, 546 (1871)).

Plaintiffs have provided an expert declaration stating that a person of orddilairy the
art would understand the term “electrical transfer element” to refer to cyrouielectrical
components used in photosensitive pixels. Guidash Decl. { 53. Defendants have not provided
any expert testimony to contradict that conclusiSeeAstraZeneca LP v. Apotex, In633 F.3d
1042, 1053 (Fed. Cir. 2010) (“[A] district court can not be faulted for relying on the only expert
explanation of the technologyahwas presented(alteration in original{quotingNetword, LLC
v. Centraal Corp.242 F.3d 1347, 1356 (Fe@ir. 2001)). Plaintiffs’ contention is further
supported by consistent and repeated references to the electrical transéert ele a part of the
“photosensitive pixelbr “photosensitivemaget (which can include multiple photosensitive
pixels, '591 @tentcol. 61I. 7—8 in the specification.See591 patentcol. 1 Il. 35-40jd. col. 6
. 1-7; id. col. 15 Il. 36—37, 58d. col. 17 IIl. 20-21.

Accordingly,theterm®electrical transfer eleménwill be construed to transfer signal

“from a photosensitive pixel.”
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b. Transfer of a Charge

Plaintiffs cotend that thetfansfer elemefittransfes a “charge or signdlwhile
defendants contend thatransfes a “signal alone.

According to plaintiffs’ expert, construirthe“transfer elemefto transfer onlya signal,
and nota charge’;would rule outCCDs [chargecoupled devices],because those devices
transfer a charge out of a pixel, which is then converted to a signal by outpittzir Guidash
Decl. 1 55. The specification explicitly provides that the invention “can be inctedarao
complementary metadxidessemiconductor (CMOS) imager architectures or chaoypled
device (C®) imager architectures.” '591 patent col. 6 Il. 45-49.

Again, defendants have proffered no expert testimony to rebut the contention that CCDs
would be excluded under their preferred definiti®ee AstraZeneca .B33 F.3cat 1053
(explainingthat a ourtmay rely orffuncontested expert testimony to explain how the invention
described in the intrinsic record functions” in construing a term to avoid excluding an
embodimentlisclosed in the specificatipninstead, they point to the language of claims 1 and
13, which state that the electrical transfer element is “operable to transfer an elsaneal
Although thatanguage requires that the transfer element must be able to transfer at<igesl,
not exclude the ability to transfer a charddwerefore, it is not dispositive.

Accordingly, theterm“electrical transfer element¥ill be construed toransfer & chage
or signal.”

C. Component of thelntegrated Circuitry

Finally, plaintiffs contend that theransfer elemefitmust be a “component of the
integrated circuitry.” Althouglplaintiffs’ expert states that sucltanstruction is consistent with

how a person of ordinary skill in the art would construe the term, he does not support that
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contentionby referringto the specificatior otherwise explaining why that limitation is
necessarily implied in the terftransfe element’ In fact, the term “integrated circuitry” is not
mentionecanywheran the specification of the patent. That phrase appears in the patent only in
claims 1 and 13, which provide, respectively,d@hotosensitive imager devicemprising
“integrated circuitry formed at the substantially planar surfd6@1 patent col. 18 Il. 41-42,
anda method of making that device includitigrming integrated circuitry on the substantially
planar surfacé,id. col. 19 Il. 24-25. The following paragraph of each clesfers to the
electrical transfer elemebut does not refer back to the integrated circuitry. Nothing in the
patent claims or the specification requires the “electrical transfer elementfitoited toa
componendf the integrated circuitryTherefore, it does not appear that limitation is
appropriately read into the claim.
d. Conclusion

Accordingly,theterm“electrical transfer element/transfer element” will be construed to

mean “an element usedtransfer charger signal from a photosensitive pixel.”

5. Positioned to Maintain the Electromagnetic Radiation in the
Semiconductor Substrate

Term Plaintiffs’ construction Defendants’ construction
“Positioned to “positioned on the device in a “located for the purpose of
maintain the region other than the radiation | reflecting electromagnetic
electromagnetic incident surface to reflect or retainradiation back toward the
radiationin the the electromaggtic radiation in semiconductor substrate”
semiconductor the substrate”

substrate”

The parties agree, in substance, as to the meaning of the term “positioned tarttaentai
electromagnetic radiation in the semiconductor substr&eeTlr. 147-48. Each side advances
their preferred construction on the basis that it is clearer.

It appears that plaintiffs’ construction more cleanticulateshe principle that the
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reflective layer is not positioned on the light-incident side.

Accordngly, theterm“positioned to maintain the electromagnetic radiation in the
semiconductor substrate” will be construed to mean “positioned on the device in a region other
than the radiation incident surface to reflect or retain the electromagnéditoradh the
Substrate.”

D. HPK Patents

Again, the nine HPK patents in dispute are the 087, '528, '945, 485, '226, '135, '551,
'499, and 109 patentsThere are two terms at issue in those patéintegular asperity” and
“optically exposed.”Both termsappear in all nine patents and are used in a similar manner in
each. The use of those terms in clalhof the '485 ptentis typical. Claim lrecites

A semiconductor photodetection element comprising:

a silicon substrate which is comprised of a sendoator of a first
conductivity type, which has a first principal surface and a second
principal surface opposed to each other, and which has a semiconductor
region of a second conductivity type formed on the first principal surface
side; and

a transfer @ctrode part which is provided on the first principal surface of
the silicon substrate and which transfers generated charge,

wherein in the silicon substrate, an accumulation layer of the first
conductivity type having a higher impurity concentration ttiensilicon
substrate is formed on the second principal surface side ameégurlar
asperity is formed in a region opposed to at least the semiconductor
region of the second conductivity type, in the second principal surface,
and

wherein the region wihie theirregular asperity is formed in the second
principal surface of the silicon substrat®pically exposed

'485 patent col. 17 I. 44—col. 18 I. 10 (emphasis added).
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1. Irreqular Asperity

Term Plaintiffs’ construction Defendants’ construction
“Irregular asperityy | “surface characterized by featurg “surface roughness with ranaho
of various sizes” variations in characteristics”

Following theMarkmanhearing, ther@o longerappeas to be a substantive disput
concerning the meaning of therm“irregular asperity’ There are two concepts at issié)
randomness and (2) whether the surface is characterized by “features” on&ssigh

At the Markmanhearing, he parties agrethatthe word“irregular” in the term
“irregular asperity'implies a sense of randomne&eelr. 46-47.

The parties also appeared to agree that the surface must be sufficiently suavdrat it
reflecss, scattes, and diffuseight. Id. Plaintiffs initially argued forthe inclusion of the word
“features”in the construction of “irregular asperity,” although that word does not appear
anywherean the HPK patents, and appears to be drawn from Harvard and SiOnyx’s own patents.
However, at thdvlarkmanhearing plaintiffs agreed thathe patents are directéal “either
features or a roughened surface that is sufficiently rough to interact with |§&€ETr. 49.
Similarly, defendantsexpert testified thdthe irregular asperitydescribed in the HPK patents]
has a topology [sic] of the size that can dftee propagation of light.” Souri Decl. § 13.

Accordindy, theterm“irregular asperity” will be construed to mean “surface roughness
that is sufficiently rough taffect the propagation of light amésrandom variations in
characteristics.”

2. Optically exposed

Term Plaintiffs’ construction Defendants’ construction

“Optically plain and ordinary meaning “in contact with ambient gas or

exposed covered by an optically transparent
film”
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The partieslispute whether the term “optically exposed” may be construeddaegdo
its plain and ordinary meaning or whether the specification requires a spectalcons.

Defendants do not contend that the term “optically exposed” has a special meaning t
people of ordinary skill in thart. Def.OpeningMarkmanBrief at 35. Rather, they contend that
the patentee acted as its own lexicographer to define that term with sométieintipan its plain
and ordinary meaning. In support of that contention, they point to langutigeespecification
that provides:“[t]hat the second principal surface . . . is optically exposed embraces, not only
the case wherthe second principal surface . . . is in contact with ambient gas such as air, but
also the case where an optically transparent film is formdteosecond principal surface . . . .”
'551 patent col. 12 Il. 17-22To act as its own lexicographex patentee must ‘clearly set forth
a defintion of the disputed claim ternather than its plain and ordinary meanind@Hhorner v.
Sony CompuEntmit Am. LLC 669 F.3d 1362, 1365 (Fed. Cir. 2012) (quotd@S Fitness, Inc.
v. Brunswick Corp.288 F.3d 1359, 1366 (Fedir. 2002)). Here, the permissive language to
which defendants point in the specification does not redefine “optically exposed,”teatlins
provides an example of that term in context.

Theplain meaning ofoptically exposed’is exposed to lightRather tha disavowing
that meaning, thepecificationis consistent with it SeeStraight Path IP Grp., Inc. v. Sipnet EU
S.R.0.806 F.3d 1356, 1361 (Fed. Cir. 2015).

Accordingly, theterm“optically exposed” will be construed according to its plain and
ordinary meaning.
V. Conclusion

For the foregoing reasorthe disputed claim terms are construed as follows:

(1) “Average” in the'446 patent is construed to meaarithmetic meari.
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(2) “Height” in the’446 patentis construed to mearséparation between the base and the
tip.”

(3) “Basé€'’ in the 446 patent is construed to medhe plane substantially parallel to the
substrate surface thes part of the feature arthat passes througthe lowesipoint of the nearest
surrounding trough.”

(4) “Protrude above the semiconductor surfandhe’446 patent is construed to mean
“extend above the original surface of the semiconductor.”

(5) “Width” in the '446 patent is construed to mean “the largest linear dimension, taken
substantially parallel to the substrate surface, of a-@®si$on of a feature at a location half way
between the base and the'tip.

(6) “Undulating topographyin the 446 patent is construed to meaarfangement of
features of varying heights and widths.”

(7) “At least a portion [of the surface layer] exhibiting an undulating topography” in the
'446 patent is construed according to its plain and ordinary meaning.

(8) “Soas to generate” in the '467 patemiconstrued according to its plain and ordinary
meaning.

(9) “Selected to” in the '46patentis construed according to its plain and ordinary
meaning.

(10) “Charge carriers” in the '4gFatentis construed to medielectrons or holes.”

(11) “Photosensitive imager device” in the '584atentis construed to mearmlévice that
converts incident radiation into a digliimage’ “Photosensitive imager array” needs no

additional construction.
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(12) “Coupled to/coupling to” in the '59atentis construed to meartdnnected
to/connecting to.”

(13) “Positioned tonteract with electromagnetic radiation/in a position to interact with
electromagnetic radiation” in the '5%htentis construed to mediocated to receive and act
upon electromagnetic radiatidn

(14) “Electrical transfer element/transfer element” in the 'pafientis construed to mean
“an elemenused taransfer charge or signal from a photosensitive pgixel.

(15) “Positioned to maintain thelectromagnetic radiation in the semiconductor
substrate” in the '59patentis construed to mean “positioned on the device in a region other
than the radiation incident surface to reflect or retain the electromagaaiition in the
substraté.

(16) “Irregular asperity” in théiPK patens is construed to mean “surface roughribas
is sufficiently rough to affect the propagation of light and has random variations
characteristics.

(17) “Optically exposedin the HPKpatentds construed according to its plain and

ordinary meaning.

So Ordered.
[s/_E. Dennis Saylor
F. Dennis Saylor IV
Dated: September 7, 2016 United States District Judge
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