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IN THE UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF PENNSYLVANIA

CARNEGIE MELLON UNIVERSITY, )
)
Plaintiff, )
)
VS. ) Civil Action No. 09290

) Judge Nora Barry Fischer
MARVELL TECHNOLOGY GROUP, LTD. )
etal., )
)
Defendants. )

OPINION

l. INTRODUCTION

This is a patent infringement case brought by Plaintiff, Carnegie Mellon University

( A C M,lagajnsDefendantdMarvell Technology Group, Ltd. andlarvell Semiconductor, Inc.

(collectively fiMarvello ,)allegingthat Marvell has infringed two of its patents, U.S. Patent Nos.

6,201, 8893 9( tPhaet et 0)

anid8 06, A8t8e M8 d)

(fCHe| Ifect i

Patentsé )CMU contend that Marvellés infringement was willful(Docket No. 461)Marvell

counterghat theCMU Patentsareinvalid. (Docket No.465). This matter was tried before a jury

for four weekswith jury selectionstarting onNovember26, 2012. (Docket No.760). A number

of motions for Judgment as a Matter of Lgwi J M Onere )madebefore the verdict was

rendered(Docket N. 699, 701, 703 731; 738 740, 742 747) The Court denied these motions

on the recortion December 21, 201¢Docket No. 759)Thecase washenpresented to the jury

After deliberationsthe jury entered a verdiain December 26, 201k favor of CMU on

infringement, validity, and willfulness, awarding damages in the amou#$t,469,14®71.00

(Docket No. 762).

1
opinion. (Docket No. 764 at 99).

Rather than state its reasons on the record, the parties requested the Court articulate its denial in a written
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Following the trial, the Court entertained ptsal motions, wherein the partiegl)
renewedtheir earlier JIMOLcontentions (2) moved for a new trial on several grounds; (3)
argued the equitable defense of la¢tza®l(4) requested a permanent injunction, gasigment
royalties, supplemental damages, interest, enhanced damagesll asattorney fee$.(Docket
Nos. 786-811). These matters have been completely briefed (Docket 8&3829; 832-837,
849-855; 857-863), and the Court heard argument on sdmen May 1 through May2, 2013
(Docket No. 873) The Court writes now to exphaiits reasonindor denying thepre-verdict
motions forJMOL, and to rule orthe renewed JMQ4. the Motions forNew Trial, and Motion
for a Remittitur.

Il. FACTUAL BACKGROUND *
A. Technology in Sit

The patentsn-suit are generally directed tbe method olsequence detection in high
density magnetic recording sequence detecBreB39 Patent col611.20-23.
1. Hard Disk Drive Data Recordings
Hard diskdrives( fi H D Poatain a platter or disthat holds data on concentric tracks.
(Docket No. 673 at 154)The device bears a visual resemblance to the classic record. player
(Id.). Just as a record playersha needle attached to the tip of the aan HDD has diread
head that reads and writes datntothese tracks(ld.). Each track is made up of a track width,

and this track width is broken intillions of bit regions.(ld.). The track is made of magnetic

2 The Court has denied CMBrequestor Attorney Fees, without prejudice. (Docket No. 884).

3 The parties had also filed their hearing slides. (Docket Nos. 874; 875). The transcript of these proceedings
was then filed on May 15, 2013. (Docket Nos. 880; 881). In August, they providedt stptims report with an

update on pertinent technology and financial information as well as a notice of related case authority. (Docket Nos.
889; 891; 893; 896; 897).

4 The Court now sets forth the pertinent facts for a general understanding of the case. Later in this Opinion,
the Court will discuss additional evidence as it relates to a particular issue. The Court is mindful that in deciding a
motion for judgment as a rtiar of law, the Court must view the evidence in the light most favorable to the non
moving party.Galena v. Leone538 F.3d 186, 196 (3d Cir. 2011).

2
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material.(Id.). The bit regiors aremagnetizedts t or e dat a i noatnhde #Afoonrens .00
(Id.). As the trackmovesunderneath the read head, the read Ipgelds up the fields emanated
from these magnetic regions on the track amdsthe fieldsinto read back signal sampled.(
at 155).However the read back signal samples are not exactly equal to what is actu#énwri
on the disk(ld. at 156).For instancethe read back signal may reedBowh en a fzer oo
written on the track(ld.). These discrepancies occurrimigiring the read back proceswe
referred (I as fAnoi se. O
2. Viterbi -Like Detector and the Trellis Concept

A Viterbi-like read channel detectéyund in the HDDtakes the read back signal samples
and determinethe sequence of symbolgitten on the dislusing a trellis(Id. at 157158).This
process is calle@isequence detectian(ld. at 158).A trellis section is used to represent a string
of bits sitting on a mediungld.). There are four potential sequences of two bits, called s€tes
11, 00, 10and theycan be connected byamches(ld. at 162163).

A trellis is used to represent a string of these Isisexample a threebit string of 011,
woul d be representetedybgw.0@) Dnedellis $ectibnanclidds 1
all possible bit sequence@d.). In this instancea single trellis section dd11, 010, 111, 110,
001, 000, 101, 1013 represented as follows

Represented by

Beginning ‘branches” End
State State

01 0l

H\%H

</

10 10

0o
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(Docket No. 771 at Ex. @tl4. A trellis can then be created to represent a sequence of any

length.Forexample a six bitsequence is represented as follows:

O OTE O OSFEE
R RKK

(Id. at 18).Through this trellis, one can trace a path that is equivalent to a specific seqtience

symbols (Id.). For examplel00101, is shown belaw

D
® ® @
@

(Id. at 17).

@
=@
x

The detector determines tlfibest patb throughthe trellis, meaning the best most

® ®

likely written sequence on the disk, using branch metric values. (Docket No. 673 atli®9).
read back signal samples are taken by the detextwompute théranchmetric® (Id. at 170).
The pathwith the lowest branch metric values becomes the detected seq(drjcdhus the
detector calculates the path with the lowest @lative branch metric value to determine the

detected sequence of zeros and ones written on thgldiskt 172).

° One form of computation uses Euclidean branch metrics, which would be(thé bit value of eitherero

or one at the point in the trellid)XDocket No. 673 at 171). A read back signal of .3 would result inQ)3= .09 or

(3-1)?=.49.¢(d) . Whichever option gives a value closest to #:z
readback signal most | ikely ld)eprles etnhtes fiar Of zvearl oude owna st h. €9 ,d
be (9-0)?=.81or(9-1)2= .01, and the |ikely signal on the disk i

recording disk drie industry no longer uses Euclidean branch mettid3. (

4
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3. Noise
Bit regions are not homogenoysd. at 175).Rather they are made up of small tiles
magnetic grainghat create regions ofiagnetizatiorthat donot fall within straight bit regions on
the track.(Id.). As the bit regions become narrower in hagmsity recordingand more bitsare
packedonto a smaller aredhere will befewer grains per bit regior{ld. at 176).With fewer
grains, islands of grainmay develogn which the detector cannatcurately reathe data (ld.
at 176177). This is shownb el ow i n a diagram in ,vhaod blree

represedts fAones

Low-to-Moderate Density High Density
(30-60 grains per bit region) (15-25 grains per bit region)

(Docket No. 771 at Ex. C at 2430 as the density of the recording increaghe amount of
noise or uncertainty in the signalso increase. (Docket No. 673at 179). As seen below, the

amount of noise ialsoaffected by the specific sequence of bits written on the track.

6 The Court notes that these figures represent how the technology was presented to the jury in teaching this

difficult area of technology. Accordingly, they are simplified explanations. The teintutorial materials contain
more indepth explanations of the technolo@ge(Docket Nos. 108; 109).

5
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Low High
noise noise
Very little noise A A High noise
?& - : — a:' F 7 _ ’
# r— e
Engt I\m;{“ ’:.:-
aF
0 0 0 0 ] 1

(Docket No. 771 at Ex. C at 25)his is correlated signalependent noisdyecausdhe noise
signals from one boundary to the other move together, either attracting or moving away from
each other(Docket No. 63 at 179).

Noise waspreviously assumed to be white, or fladt all time instances andh all
brancheg (Id. at 183-184). Using this noise assumption in determining disk sigmalsked in
the low density environment of the 1970s and 1980d. at 184). A Viterbi-like detector
compued Euclidean branch metric valuéssed on the assumption that the noise was white.
(Id.). Next, the industry used anoth@ssumptionthat of correlated noiseyhere thenoise had
structure but the structure was the same regardless of the symbol se@uenoeritten
symbols) (Id. at 186).The currentassumptions thatof correlatedsignatdependent nois€ld. at
193). This is media noise in the redshck signal, whose noise structure is attributable to a

specificsequence of symbol@d.). Below is acomparison of the three forms

Expected Signals (Target) m Readback Signal Samples
mf’ mi+'f ma’+L.'f mr+L r r

i i+t Tt Tir

E- AN
&
[%:]

B

! This is referred to as a white Gaussian noise assumption. (Docket No. 673 at 184).
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Expected Signals (Target) Correlated Noise Readback Signal Samples
m; My My My LB

i Fiser Fisr

.
—
FEL gl =] 1

sir

| ddmmmyg| |

Expected Signals (Target) Correlated Signal- Readback Signal Samples
m; My My My Dependent Noise ro g N B

(Docket No. 771 at Ex. C).
4. The CMU Patents
With the last model of signalependent noisehe detected sequence is obtained by
maximizing the likelihood function(Docket No. 673 at 20807). The CMU Patentsstart by
showing that such a likelihood functigé dependent on all the read back signalsaharitten

symbols from the entire diskDocket No. 673 at 20807).This is expressed as:

{ala "'aa.’V}:arg n,?t'axf(rl! ---aera]J---aaN) .

atl a;p

@39 Patent Eq..1

As there are billions of symbols on the didhe tlikelihood functionis broken up into
smaller per sample functionfDocket No. 673at 208). The CMU Patentsderived a function
based on the observed signal samptestulateda sequence of written symbolghenapplied
certain mathematical manipulatiotssturnthe function into a quotient of a likelihood function,

as seen belowld. at 214215).
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r N
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{, ..., Ay} = arg] m.lnlagl_[ I+ L | Bi-Kps «o0 s Qivlek;
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- - . i T AT I
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N
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aj L

@39 Patent Eq.-8. The resulting function can be used to create different embodiments, as

disclosed in theCMU Patents (Docket No. 673 at 220)One embodiment is called the

correlation matriceembodimentexpressed in Equation 13 of 839 Patent

det C;
M; = log + ﬁ?C;lﬂj - Q?C,-_ln

=i

et ¢;

@39 Patent Eq. 23Docket No. 673 at 221)

Another formof embodimenis theFi ni t e | mpul s eemBoimgntines e ( iAF
FIR filter coefficientsoperate on a plurality of signal sampbesd are different for each specific
sequence of written symbolgDocket No. 673 at Z2226). When appliedto the FIR
embodimentthe coefficientsaccount for the structure of signal dependent naiséutable to
that specific sequencéld. at 227).0Once the FIR has been applied to all of the sequetioces
account for the noise @fspecific sequenca Viterbtlike detector can work on the resyld. at
229).

As the recording density increases, such detectors become better compared to signal
insendive detectors(ld. at 234).There is little benefit to increasing the amount of data on a disk

if it cannot be accurately readld. at 90). The patentS solution constitutesthe foptimab
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detectorsuchthat when the media noise is the dominant faittere is no better solutiond( at
70-71, Docket No.677 at 170

Media noise beame increasingly significant as the industry moved from longitudinal to
perpendicular recordinground 2005 (Docket No. 678 at 583, 114, 228.° Media noise has
becomethe main limiting factor in accurately reading bits from the dgikh 90% of the noise
in read channels cdang from media noise(Docket No. 673at 54). Consequently, academic
institutionsand private industryndertook researdio addresshis media naseproblemat both a
theoretical level and product implementation leyel. at 4641, 141; Docket No. 707 at 233).

B. CMU/DSSCBackground

Carnegie Mellon University is a leading research univerkigated in Pittsburgh,
Pennsylvaniawith highly rankedengineering, information technology, and computer science
programs.(Docket No. 671 at 187)ld.). Dr. Jared Cohon lithbeen the President of the

University since 19977 (Id.). In response to thstorage industid decreasing presence in the

8 Oneof CMWBBs experts, Dr . Baj or e kB6 déind 2005k [e] dnd &ed thekeam thaf , bet
devel oped the perpendicul ar magnetic recording disk th
at 55354 ) . Perpendicul ar recording is where fAttheediskh nf or ma-t
instead of horizontally. And by storing it vertically, you can pack more bits, you can store more data by having
denser data on that disk, o6 but the Athe price [ ] paic
n o i sleeat56-56]. Below is picture depicting longitudinal versus perpendicular recording:

'm:;::"kﬁ::m V read i e
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See HITACHI GLOBAL STORAGE TECHNOLOGIES HITACHI RESEARCH AND TECHNOLOGY, available at
http://lwww.hgst.com/tech/techlib.nsf/techdocs/F47BF010A4D29DFD8625716C005B7F34/$file/PMR_white_paper
_final.pdf.
o Dr. Cohon stepped down from his position as President on July 1, 2013. His successor is Dr. Subra Suresh,
former director of the National Samice Foundation.See CMU WELCOMES PRESIDENT ELECT, at
http://www.cmu.edu/homepage/society/2013/winter/emnaicomespresidertelect.shtml (last visited September 20,
2013).
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United StatesCMU createdthe Magnetics Technology Center (MT@) 1983 with the support
of industrial funding (Docket No. 682 at 27)In collaboration with the National Science
Foundation the MTC becamehe Data Storage Systems Centefi D S SnC1®90Q (Id.). The

DSSC is an interdisciplinary center at CMU, fundinpngterm research and development

through feleral grants, university investmenend corporate sponsorshifbocket No. 682).

=]

Since 1983, busi nesassogatmd mlee rsthedliD&88Ce by pagicgoam e
yearly $250,000fee sponsoring faculty chairggitions, hiring studentsand making other
investmentsin the University (Docket No. 682 at 442). DSSC Membersat one point or
another havencluded IBM, Seagate, 3M{itachi, andWestern Digital (Id. at 4344).

Dr. Mark Kryder™ testified at trial regarding the histoand nature of the DSSQId.).
Dr. Kryder wasthe cofounder andlirector of the DSSC untll998 whenhe leftto join Seagate
where he eventually becameetChief T e c hnol ogy Of(lfl.iatc2B)Upof fetZifgO o )
from Seagatehe returned to CMU and the DSS@d.). According toDr. Kryder, @sociate
members of the DSS@ceived disclosures of inventions created in the DSSCeajuyeda
royalty-free license tesame.(Id. at 4344). The patentsn-suit were inventedvithin the DSSC
(Id. at 4344). As such, the parties agree that the DSSC mesrdiethe relevant time lklaa
royalty-free license to the paterits(ld.). However,Marvell was never a DSSC Membéid. at

42).

10 Dr. Kryder is a professor of electrical and computer engineering at CMU. He B&S. an electrical

engineering and Ph. D. in electrical engineering and p
Techo) . ( Do c k-26). HeNaught a6 tBe2Unieetsity 2fFRegensburg and worked at the IBM TJ Watson
Research Centeelore joining CMU. [d.). His expertise is in magnetic recording heads and mddiat 83). He is
knowledgeable about signal processing on a high level, but is not an expert in thédfield. (

1 The parties debate the relevant time period of the tivenas well as the rights in effect at different points

in time. The parties further contesthich DSSC companies use (or used) the patents pursuant to their DSSC
licenses. (Docket No. 673 at 2284, 253257, 268; Docket No. 682 at 1452, 234236; 244 Docket No. 726 at

235).

10
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C. Development and Acquisition dEMU Patents

From1995t01998, Professodose Mour# of the Department of Elécal and Computer
Engineeringand doctoral student AleksaardKavcic® worked to develop a method for
addressing problems in higtiensity and media noise problems related to new generation
sequence detector@ocket No. 673 at 42)0On March 10, 1997, they submitted @ invention
disclosure formto CMUG technology transfer officeegarding same(Pl. Ex. 156).The
provisional patenapplication was filedn May 1997, with the finalpatentapplication being filed
on April 3,1998 (PI. Ex. 1).This patenwhich was grantecn March 13, 2001 is referred to as
the B39 Patent(ld.). On March 1,199, they filed fora second paterds a cotinuation in part
of the first. (PI. Ex. 2)It wasgrantedon August 20, 20Q2ndit is referred to athe .80 Patent
(Id.). In 1998 and 20Q00the pair publishegapers iCorrelationSensitive Adaptive Sequence
De t e cih [EBENTéansactionsn Magnetics andiThe Viterbi Algorithm and Markov Noise
Me mo r ylBEE iTransactions on Information Thepescribing their work(Pl. Ex. 169,
183).

In 1998 Aleksanda Kavcic received his Ph.D. and le€@MU to join the faculty at
Harvard University. (Docket No. 673 at 149)He is currently a professor adlectrical
engineeringat the University of Hawai(Docket No. 673 at 149Pr. Moura remains a professor
of electrical agineeringat CMU. (Id. at 37).Pursuant toCMUGs policy, half of any proceeds
that CMU realizes on these patentgluding from this lawsuitare split between the inventors,

Dr. Kavcic and Dr. MouraDocket No. 671 at 19495).

12 Dr. Moura is originally from Mozambique. (Docket No. 673 at 36). He obtained his undergraduate degree

in electrical engineering from the Technical University of Lisbon, Portugal, and his Ph.D. from Massachusetts
Institute of T&€ hn ol o gy Idfal 38B7). ble was & professor at the Technical University of Lisbon and MIT,
before becoming a professor at CMU in 1986.)(

13 Dr. Kavcic is originally from Yugoslavia and obtained a B.S. in electrical engineering from a ugiversi
Germany before receiving his Ph.D. in electrical and computer engineering from CMU. (Docket No. 673 at 149
150).

11
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D. CMUG Marketing of theCMU Patents

CMUG Center for Technology Transfer akmterprise Creation, currently headed by
Robert Wooldridgé? is tasked with managing theniversitys intellectual property. (Docket
No. 682 at 96)In August 2003, Carl Maler, Esq.’® a subordinate of Robert Wooldridge, sent
fourteen letters to several eopanies, including Marvell, Toshiba, Western Digital, Fuijitsu,
Samsung, Hitachend Maxtor, asking if they would be interested in licensingd®&0 and®B39
Patens. (Pl. Ex. 422, 431; Def. Exs. 22826, 227, 229, 230, 231; 232 233 234, 1573).Not all
of thesecompanies make read channel or systera-chip ( i S O@aunycts (Docket No. 682
at 149153). Two companiegontactedCMU declning to license the technologihe rest never
respondedld.).

CMU enterednto a subscriptioragreementvith its long-time corporate partndntel in
September 2004Def. Ex. 255)For a yearly administration fee of $75,00@tel would have the
option to license patents from ratating pool.*® (Docket No. 682 at 185 If the inventors
approvedhe licensingIntel could license a patent forametime fee of $200,000(Def. Ex. 255
Docket No. 682 at 183In early 2005, it was proposed that #i80 Patent join the pool and in

an email regarding sanihe inventors also expressed interest in having said patent be part of the

14 Robert Wooldridge is the Director of the Center for Technology Transfer and Enterprise Creation at CMU

since 2001 and has been witle tBenter for approximately fifteen years. (Docket No. 682 at 96).

15 Mr. Mahler was not called as a witness for either party.

16 CMUGs relationship with Intel went beyond this subscription agreement. (Docket No. 682@0RTMU
calculated that its parership with Intel included investment in research, sponsorships, grants, fellowships, and the
creation of the Intel Science and Technology Centers on camfulug. All of these investments totaled
approximately $150 million of funding for the Universifid.).

12
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pool !’ (Def. Ex. 263)Regardless of the inventérecommendation, the Patent was not licensed
by Intel.(Docket No. 682 at 100).

E. Marvell and Pertinent Staff

A leading fabless seaoonductor companyMarvell was founded in 1995 bRr. Sehat
Sutardja'® along with his wife Weili Dai, and brotherDr. PantasSutarjda (Docket No. 707 at
35). DefendantsMarvell Semiconductor Inc., a California corporation, &harvell Technology
Group, Ltd., a Bermuda corporation, both have their primary place of business in Santa Clara,
California. (Id. at 2934). Marvell designs and develops a wide variety of integrated circuit
devices, including read channel aB@OC devices, used istorage products such as hard disk
drives. (Id.). Marvell researchs, designs, and develsepits readchannel and SO@roducts
including theaccusedproducts in this casen Santa Clara(ld.). The company has grown from
severemployees to nearly,000employees, and is now a publicly traded compéyat 53).

Dr. SehatSutardja is theurrentPresident and CEQ\WIs. Dai is the Vice Praidentand
General Manager of Commications and Consumer Busineasid Dr. Pantas Sutardjes the
Director, Vice President, CTOGand Chief R&D Officer.See (Docket No.707); see also
MARVELL COMPANY T GLOBAL SEMICONDUCTOR LEADERSHIR, http://investor.marvell.com/
phoenix.zhtml?c=120802&p=irgjovmanagelést visited September 20, 2013 ogetherthese
three individuals own 19% of Marvel([Docket No. 707 at 146pr. Alan Armstrong is the Me

President of Marketing, Storage Business Group and was the coydpdRule 30(b)(6)

1 The email from Dr. Moura to the Intel Program Mana
include in this deal the other patent # 6,201,839 ¢é t
would Iike thEx263).ncluded. 60 (Def.

18 Dr. Sutardja is originally from Indonesia. (Docket No. 707 at33% He received his Bachelors in

electrical engineering and computer science from lowa State University, and he obtained his Masters and Ph.D. in
electrical engineering and coner science from the University of California, Berkleld., Dr. Sutardja is a
member of IEEE, and before starting Marvell, he had worked at Micro Linear and Integrated Information
Technology, focusing on chips, digital circuits, and digital signalgssars.Ifl. at 41). He is named the inventor on
approximately 300 patentdd( at 54).

13
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depositionwitness regarding saméDocket No. 707 at 31)Bill Brennanis the former Vice
President of SalestorageBusinessGroup. (Docket No. 707 at 31 Mr. Michael GDell is the
worldwide director of field application engineering at Marvell and worked for Mr. Brennan in
the early 20009Docket No. 726 at 233)

Relevant engineering employees inclugie Zining Wu, Gregory Burdand Toai Doan
Dr. Wu joined Marvell in 1999 after receiving t#.D.in Electrical Engineering from Stanford
University. (Docket No. 707 at 22219). Mr. Burd™ joined Marvell in the same yegiDocket
No. 726 at 129)Mr. Doan,was a manager and prinalgengineer of signal processing and later
Vice Presidenof read channel developmefiDocket No. 761 at Jt. Ex.-Dat 1).Mr. Doan left
Marvell in October 2009(Id.). Last Dr. Nersi Nazari wadMr. Burdé acting manager in the
early 2000s° (PI. Exs. 280283 285).0f note, le was als®r. Kavciods contact within Marvell.
(Def. Ex. 1023)In fact, Dr. Kavcic emailechim in early March 1998, inquiring abolarvells
work ondetectors, serndg him a link to his recent publicatien resumeand work, and se#kg

information on jobopenings at Marvel(Def. Ex. 1023

19 Mr. Burd is originally from Moscow, Russia, and came to the U.S. at age 18. (Docket No. 726180).25

He obtained a B.S. in mathematics and statistics from thieetsity of Wisconsin, a Masters in mathematics from
Oregon State University, and completed some Ph.D. work at the University of Washington before joining Marvell in
1999. (d.).

20 Dr. Nazariwas not deposed and he did not appear at trial. Interestingly, he now works at a health care
company called Vital Connect, with Mr. Doan and Mr. Brenn&ee EXECUTIVE TEAM, VITAL CONNECT
http://www.vitalconnect.com/executisteam (last visited Septemb20, 2013).

2a The email reads:

Hi Nersi, Somebody told me last week at our annual DSSC review here at
Carnegie Mellon that Marvell has a detector that implements some of the
approaches | suggested in my talk here. It is also in GLOBECOM 98 paper |
sent yau. Is there a writaip regarding this detector. Also | am going to graduate
soon (May) and am on the look for jobsic] Is Marvell hiring by any chance.
Please let me know. My resume and downloadable publications are on my web
page. The URIAlex.s €. Thanks,

(Def. Ex. 1023). The URL is no longer active. (last visited September 20, 2013). This Globecom Paper addresses
some of the ideas expressed in the patents, but it is not the IEEE paper later referenced by Burd. (Docket No. 674 at

14
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F. MarvellG Development of Read Channel Products

Both Dr. Wu and Mr. Burd worked to developnew technologps for digital signal
processing and read channel technolodi@scket No. 707t 221).As discussed, seead channel
is situated between a drisgecontroller and the analog recording hgadviding an interface so
that digital data can be read from the digl. at 30).As data is packed more tightly onto the
disk, errorsarise from adjacent data tracKtd. at 96). The extent to which the error can be
correctedimits how much data can be stored on the diBlkacket No. 707 at 231Hence, he
team at Marvell worked to increase thignatto-n o i s e r a tin ite read Bh&nddeopy,
addressing media noise and other sources of noise, such as asymmetric noise, \basder,
andthermal noise(ld. at 230234).One of their earlier projecfsom around 1999 to 200Was
implementing iterative coding, a different method of improv@MR on chips.(Docket No. 678
at 119).This form of coding wasalsothebasis of Dr. W& Ph.D thesisat Stanford.(Docket No.
707 at 255)However iterative coding was ndhnitially successfufor Marvell.?* (Docket No.
687 atl19124).Infactt M\r.r Doan call ed these chips a Al ost ¢
referredbthemas A c of f e esbacausdmyuséd sanuchgpoweid().

G. MNP/NLD Chip Development

Because iterative coding was noitially successfylthe team at Marvell continued to

work on otherpotentialsolutionsto the noise problem(Docket N0.687 at 119124).In 2001,

118). In this Couis estimation, it could be inferred that Dr. Nazari gave Dr. Kéoaiwork to the Marvell team

working in this arenaCaver v. City of Trentaqmd20 F.3d 243, 262 (3d Cir. 2005) (a Court must view all reasonable
inferences in light most favorable to nomving party when determining the facts on JMOLhe response to this

email was not proffered at trial and as such the Court cannot consider the response in deciding the present motion.
SeeGoodman v. Pennsylvania Tpk. Cotn293 F.3d 655, 665 (3d Cir. 200@n Rule 50 motions the court can

only consider properly admitted evidenc¥gt, in the hearing on postial motions, Marvell presented Dr. Nazari
response, which stated i n rselwedoaathavemaroductiméhchiyour Wwaeks f ar a
yet. Yes, we are hiring and | | read your resume on the webéodo (Def. Ex.
= Marvell was not able to install iterative coding on chips until the time period. (Docket No. 707
at 105106).
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Mr. Burd read thepapersby Dr. Kavcic andDr. Mouraexplainingtheir invented methodndhe
began workingon developing disolutiord for Marvell based on saméDocket No. 726 at 137).
CMU assertsthat Marvell ficopied Dr. Kavcicd methodas described insaid articles and
claimed inthe 4l80 and @39 Paters. (Docket No. 677 at 585). In response Marvell
maintainedthroughout trial thaMr. Burd had developed his owsub-optimal fisolutiono using
Dr. Kavcics schemeonly as a launchingpad, as later expressed inMarvells U.S. Patent
Number6,931,585 which listed thed 80 Patent as prior afDocket No. 726 at 12%35). The
methodMr. Burd developedoriginally namedKavcicPP, wa s r e n i daauhn260BIN P 0
andlaterincorporated intdViarvellss EMNP andNLD technology all of whichareused orread
channel chipsand SOC chipgcollectively, t he f Ac c us @Id ExsC368 B28)0In
connection withsame simulators wee developed by Marvell enginesdo mimic chips, so that
Marvell engineers couldun and test the chip systems before produtiregchips in gicon.
(Docket No. 707 at 11314). Marvell alsoran all of its chips against what it considered the
optimal benchmark simulatocalled KavcicViterbi. (Docket No. 677 at 17172 Docket No.
761 at Jt. ExD at 137138). The KavcicPP, MNP, EMNP, and NLD typgimulators and the
KavcicVi t er bi simul ator ar e c o linlthesditigation¢Pl. Exs.8h e f Ac
99, 106, 108 110). The Accusd Chips and Accused Simulators are collectively referred to as
the AAccused Technology. 0O

H. MarvellG Sales of Accused Chips

Read channel chips were dominant until around 2004, when the industry transitioned to

SOGtype chips(Docket No. 707 at 30811). SOC chips integrated several different bloéRs,

B Other blocks on SOC chips incleidhe central processing unit, the hard drive controller, a servo block

controlling the mechanics in the HDD, and the chip level circuit, among others. (Docket No. 707 at 224).
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including the read channel block, onto one chip to improve speed, paveecost(ld. at 226).
Today,Marvell has about 800 employees involved in the developmed®aichips.(1d.).

CMU alleged infringementoy Marvellls MNP, EMNRtype and NLD type chips,
encompassing both read channel and SOC cfizxcket No. 671)All of the Accused Qips
were custom made to thexactspecificaions requested by theistomer(Docket No.678 at 50
142). As noted, he custom designand sample engineering chipee developed andested by
using them with the AccusedSimulators.Sample engineering chips apeoducedin Asia and
sent back to the ited Statesto betestedby bothMarvell andits customers(Docket No.678 at
105-106; Docket No.707 at 164 Once thecustomer places an order, the chgre put into
production at Taiwan Semiconductor Manufacturing Compény i T S M @anjlry in
Taiwan?* (Docket No. 707 at 164Marvell field application engineetben assist the hard drive
companyto install chips into their product and instruct them on how to use the clipscket
No. 677 at 178.79).

As stipulatedoy the partiesMarvell sells its chips through a lengthy sales cycle, in which
Marvell must invest significantly in each customer without the assuransales.(Docket No.
707 at 3235). There is first a & monthperiodof rigorous evaluation and reliability testing by
the <customer i n a sot(ld)y &his ¢safdlldwedd by a d-i8arhointh i c at i
development period and then & 3nonthperiodbeforeMarvell commencesolume production
(i.e. until 1 million units are produced)ld.). Throughoutthis entire cycle there is asignificant
risk the wistomer will change its mindefore the design is selectadd thetime and expense

incurredby Marvell will generate no revenué€ld.). Sincea customer usually uses selected

2 A Afoundryodo is a business that oonpreorndtye sc ad | seedmiac ofinf dau
purpose of fabricating the designs of other companREMAG ENCYCLOPEDIA, http://www.pcmag.com/
encyclopedia/term/43433/foundry (last visited September 20, 2013).
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design for a full generationthe loss of a sales wi cannot be remedied untihe aistomer
developsa new product or new generatigrd.).

During this sales cycleMarvell engineers assist theustomer in implementing the
Marvell solutions intoits product.(ld.). Aimost all of thisactivity, including sale$> marketing
evaluation, testing, and development occursSanta ClaraCalifornia. (Id.). The Accused
Simulators are used at various pts throughout this sales cydle formulate product concepts
andto design, refine and evaluate chip desidit at 45).As CMUG expert witnesBr. Steven
McLaughlin testified, the simulators are used for research and development to verify the
hardware design for the chi®ocket No. 677 at 158Marvell provides the simulation code to
its customers sdhey can evaluatethe functionality and performance afchip design (Id.).
Marvells major customers are Fujitsu, Hitachi/IBM, Maxtd6amsung, Seagate, Toshiba, and
Western Digitaf’ (Docket No. 710 at 24344). All of thesecustomers go through thigocess
with Marvdl at itsSanta Clardocation Once the customer gatisfiedthatthe design and testing
havemetits specificationsthe chip designs arehgineering samplese sent back to TSMC to
begin volume productiorfDocket No. 678 at 92).

According to Marvell sales dathetween March 6, 2003 and July 28, 20¥2yvell sold
2.34 billion Accused ChipgDocket No. 686 at 61)The averageevenueper accused chip is
$4.42 with an averag operating profit of $2.16.1d. at 5354). As noted, e chips are
manufactured byfSMC foundryin Taiwan andthen sent to theustomeré manufacturing sites

in Asia to be put intdheir HDDs. (Docket No. 710 at 36861). These HDDs are then sold

® Until his departure from Marvell, Vice President of Sas Brennan signed off on all deals. (Docket No.

761 at Jt. Ex. C at 7).
% Maxtor was bought by Seagate in 2006. (Docket No. 673 at 268).

2 Teik Ee Yeo and Iftigar Bagai testified at trial on behalf of Western Digital. (Docket No. 671 at Jt. Ex. B;
Docket No. 711).
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primarily to laptop manufacturers, which incorporate the HDiDs their products at their own
factories. [d.). A portion of the laptops are then imported back into the United Stadesit (
164-165). The locations of the chipend users are unknown, but CMU presented estimates
based on import data calculated by damages expert that 329,297,799 or 556,812,092 of the
2.34 billion Accused Chips were imported in to the United Statsat(165; Docket No. 7701
at 7).

I. Correspondenc&®egardingCMU Patents

In January 2002Mr. Burd sent two emails tddr. Doan who wasthen his bossat
Marvell, stating that the Kavcic method was patented and assigned to?E{#U.Exs. 28Q
283).The following yearCarl Mahler of the CMU Technology Transfer Office sentfoutteen
letters to various technology compani@s;luding two addressed tdMarvell personnel Dr.
Pantas Sutardja and th&@eneral Counsel Matthew Gloss, encouragingsecompanies to
contact CMU if they were interested licensingthe dl80 and th&B39 Patents(Pl. Exs. 422
431). There was no knowmesponse by Marvell ttheseletters from Mr. Mahler In 2004,
Fujitsu, a read channel customer, wrote a letter to Marvell, stating that it had become aware of
the 839 Patent and asked for Margelposition regarding the relationship between these gatent
and itsown technology. (PIl. Ex. 477Y.hereis no known response to this lettéDocket No. 761
at Ex. Cat 531535).

J. PartieEvidence as to Infringement

At trial, CMU maintainedthat Marvell makes, uses, offers to sell, or sells chips and uses
simulators that infring€laim 4 of the®39Patent andClaim 2 of thedl80 Ratent.

Claim 4 of the®39 Ratent provides:

3 These facts are admitted by both parties and supported by the evidence presented at trial, but the

motivations and effect of these points were greatly debated.
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[a] method of determining branch metric values for branches of a
trellis for a Viterbilike detector, comprising:
selecting a branch metric function for each of the branches
at a certain time index from a set of signal
dependent branch metric functions; and
applyingeach of said selected functions to a plurality of
signal samples to determine the metric value
correspondingo the branch for which the applied
branch metric was selected wherein each sample
corresponds to afterent sampling time instant.

@39 Patent col.14.10-19.
Claim 2 of thedl 80 Patentincorporate€laim 1.Claims 1 and 2 of th&il80 Patent state:

1. A method of determining branch metric values in a detector,
comprising:
receivinga plurality of time variant signal samples, the
signalsamples having one of sigrdépendent
noise, correlated noise, and both signal dependent
and correlated noise associated therewith;
selecting a branch metricriation at a certain time index;
and
applying the selected function to the signal samples to
determinghe metric values.
2. The method claim 1, wherein the branch metric function is
selectedrom a set of signatlependent branch metric furans.

@80 Patent col.13.B9-51.

CMU arguedthat Marveltés MNP and NLD Chipsnfringed these claimsCMU also
assertedthat Marvelts KavcicPPSimulator, MNP Simulator, EMNP Simulator (these three
collectively the MNPType Simulators), NLD Simulator, and KavcicViterbi Simulator infringed
Claim 4 of the@®39Patent andClaim 2 of thed80 Patent

Counsel for the parties prepared a stipulationtioa chip technology, affectionately
cal | ed t hoPl kX 82B)fhe Bartiespagreed that thiecuits set forth therein are true

and accurate depiction of the circuits within Maréelbroducts. Ifl.) The stipulation identified
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which Marvell reacchannel and SOC models correspond to each of the stipulated Gt¢ldts.
CMU submitted the stipulation as eviderafeinfringementto the jury.(Pl. Ex. 823).Marvellts
code for the KavcicPP Simulat@Pl. Ex. 110) MNP Simulator(Pl. Ex.99), EMNP Smulator
(Pl. Ex. 89)(these three collectivelythe AMNP-Type Simulator§), NLD Simulator (PI. Ex.
106), and KavcicViterbi Simulato{Pl. Ex. 108) was also admitted as evideoicefringement
Further the parties presented competing expert opinionsmioimgement.For CMU, Dr.
Steven MclLaughliff opined that Marvefs chips and simulatorsfringed CMUss patents
(Docket No 677).Dr. McLaughlintestifiedover two daysisinga FowerPoint presentation with
over 130 slides to help demonstrate ihfsingement analysid' (Docket No. 677%678).In doing
so,Dr. McLaughlin analyzed th€hip Stip Simulator CodeMarvellGs technical documentgand
relevant deposition testimony from Marn@slengineers imeachinghis conclusionsAt trial, he
broke dowrboth claims into elements and demonstrated to the jury how the circuitry of the MNP
Chips and NLD Chipsin addition to thecode of theAccused Simulatoranfringed each and
every step of the two paten{®ocket No. 771)He was clear that as these arethod claims,

infringement only occurs when the method is actually run on the chips or simullatgrs.

2 There are approximately 206 accused Models of cipg(Pl. Ex. 1912; FDenp at 39; Docket No. 771 at
Ex. 19 at 6).

0 Dr. McLaughlin has a Ph.D. in electrical engineering and is currently the chair of the School of Electrical
and Computer Engineering at the Georgia Institute of Technology. (Docket No. 6773&} 3. McLaughhs&

ability to testify as an expert based on kiswledge, skill, experience, training, and educati@s not challenged

by Marvell. (Docket No. 677 at 36). Given the small community focused on this technology, Dr. McLaughlin
knows, professionally, Dr. &cic, Marvelés Dr. Wu, and both of Marvéll experts Dr. Blahut and Dr. Proakikl. (

at 34). He was previously retained as a Technical Expert by Judge Pospmgienv. Motorola Civ. No. 118540

(N.D. IL). (Docket No. 677 at 35). His experience irstfield of art spans from basic research, writing papers, and
teaching, to implementation on chips in a commercial setting. (Docket No. 456 at 1). Dr. McLaughlin provided an
expert report on his infringement opinions in accord with Rule 26(a) and a depasit sameSee(Docket No.

456). The Court accepted him as an expert in signal processing. (Docket No. 677 at 36).

3 The Court acknowledges that the transcript may not always be clear on what parts of a diagram are being
described by witnesses, as mustimony included pointing out with a laser pointer certain spots on circuit
diagrams that corresponded with elements of the claim. To aid in this endeavor, the Court required the parties to file
all demonstratives used during the trial. Dr. McLaudlslpresentation isf®emo 7. (Docket No. 77atEx. H).
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Marvell countered wittDr. RichardBlahut* who opined that there was no infringement
of the CMU Patents (Docket No. 711)Dr. Blahut believe thatin the Marvell productsthe
Viterbi algorithm uses a simple branch metric function that uses the same branch metric function
on every branch of the trellis, so there issetectingstep as required in the pater(td. at 244).
He also opined thaherewas noselectingfunction in the Viterbi detector or post processor
hencethere was no applying stagrequired by th&€€MU Patents(Id. at 246).

K. PartiedEvidence as to Invalidity

During trial, Marvell maintained that CM& Patents were invalidecause they were
both anticipatetf and obvious* To this endMarvell submitted U.S. Patent No. 6,282,251 (the
A Wo r sPatent) bs prior art for purposes of its anticipation defer{Bef. Ex. 187).This
patent was filed on March 21, 1995, three ydmfore theCMU Patentswere filed. (d.). As
furtherevidence of invalidity, Marvell also presented a 1992 IEEE article by Inkyu Lee and John
Cioffi titled fiPerformance Analysis of the Modified Maximum Likelihood Sequence Detector in
the Presence of Datiependent Noiseand a 1992 IEEE Transactions on Magneéitile by
Weining Zeng and Jaekyun Moon titléMlodified Viterbi Algorithm for a Jitteldominant 1D2

Channeb (Def. Exs. 37, 398).

3 Dr. Blahut is a professor of electrical and computer engineering at the University of lllinois and has

received many awards throughout his career. (Docket No. 771 at 207). He has experience Wjilosiggsng and

read channels, both as an academic and during his time at I8Nt 207216). Dr. Blahuis opinions went through

a Daubertchallenge prior to trial, after which the Court accepted him as an expert in signal processing and read
channel échnology. (Docket No. 447).

8 A patent claim is fdinvalid for anticipation if a si
of the claim.Schering Corp. v. Geneva Pharr839 F.3d 1373, 137(Fed. Cir. 2003) (emphasis added).

3 An obviousness analysis measures the difference between the claimed invention and the prior art to
determine whether Athe subject matter as a whole woul d
person having ordinary skill in the arilza Corp. v. Mylan Labs., Inc464 F.3d 1286, 1289 (Fed. Cir. 2006)

(citations omitted).
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Again, the parties had dueling expert witnessggear Dr. JohnProakis® testified for
Marvell, and opined thathe CMU Patentswvere invalidbased on the aforementioned prior. art
(Docket No. 726)CMU called Dr. McLaughlin in rebuttal to testify on the subject of invalidity.
(Docket No. 736)Dr. McLaughlin counteredr. Proaki® testimonyand concluded that the
CMU Patentsvere not invalid based upon the two IEEE articles and/or the Worstell Radent.
at 73).CMU also submitted a critical 1997 email from Glen Worstthting in relevant part that
he:
had reviewed the &orrelation Sensitive Adaptive Sequence
Detectobpatent proposal (i.e. the proposal of @&U Patent...
A couple of years ago | did some work on a Viterbi detector
modification to account for noise correlatiohhis invention is
related but goes beyond my worand is probably more
interesing.

(Pl. Ex. 161).

L. Damages Evidence

CMU sought money damages from Marvell for infringement, in the form of a $0.50 per
chip royalty on all Accused Chips sold by Marvell from March 2003 to theepte€MU
proffered evidence thahe Accused Technologywa s @A mu st h a vaadothug tbher Mar \

parties would have agreedtiis running royalty aa hypothetical negotiation in March 2083.

In support of its positionCMU first called Dr.Christophe Bajorek’ as an industry expert.

® Dr. Proakis is an adjunct professor of U.C. San Diego, and former professor and Chairman of the

Department of Electrical and Computer Engineering at Northeastamendity. (Docket No. 726 at 53). He has
written several textbooks on electrical engineering and signal processing, and consulted for Quantum Corporation
and Digital Equipment Corporation designing read channel systéisThe Court accepted him as axpert in

digital signal processing and read channel technologiiésat(54). CMU did not make ariyaubertchallenges to

Dr. Proakigs opinion.

% The parties agreed that the hypotheticagjatiation would have occurrech dMarch 6, 2003. (Docket No.
686 d 60).

37 Dr. Bajorek obtained his Ph.D. in electrical engineering from Cal Tech. (Docket No. 678 at 51). He has
worked in the HDD industry for 40 years, including at IBM where he worked to commercialize the first Viterbi
channel and at Komag as CTO andé&/iPresident.Id. at 5253). The Court accepted Dr. Bajorek as an expert
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(Docket No. 678 at #23).Dr. Bajorekopined that Marvell and its custonseused the MNP and
NLD techologies during the sales cyctbg sales cycle essentially toplace in the USthat the
MNP and NLD technolgy had beome industry standarf;and that the samchnologywas
A mus:t hav e o (Idf).Dr. Bdibek tesifiled that Seagate, IBM, HDST, Samsung,
Western Digital,and Toshiba use opreviouslyused the patented technolodid. at 163165).
Marvell did notcounter Dr. Bajorek with a competing expe@rhis area oexpertise

CMU next called Catherine Lawtdhas ts damages expertDocket No.686 at 29) She
stated that Marvell sales data showed sales of 2.34 billion Accused Chips between March 6,
2003 andJuly 28, 2012. (Docket No. 686 at 6Bhethen analyzed sales data provided by
Marvell to calculatean i xcessp r o fbericksnark of $0.42 per cheknd HfAoper ating
pr e mi enamtarkoof $0.06 to $0.72 per chighich she used along with othegrtinent facts
to arrive at areasonable royaltgf $0.50 per chip(Docket No. 710 at 17Q71).Her analysis is
examned in more detail later hereif.

CMU also submitted supporting evidence in the form of internal Marvell
communications and presentatipmscluding Marvell presentations to customers, deposition

testimony from Marvell sales and marketing executatgsh as Mr. Brennan amt. Armstrong

witness in the areas of the hard disk drive industry, industry standards, and the use of@Viacialiology as
elucidated in his reportld. at 63). Marvell filed aDaubertchallenge to Dr. Bajorek which the Court granted, in
part, and denied, in part. (Docket No. 445).

8 A technology becomes #Aindustry standarddo when it
more generations of drives. (Docket No. 678 at-108).

¥ Ms. Lawton is a damages consultant with Berkeley Research Group. She has a degree in finance and has
been working in the field of damages calculation for 27 years, testifying and working on a variety of cases. Marvell
filed a Daubertchallenge to Ms. Laten which the Court granted, in part, and denied, in part. (Docket No. 451).
After a full day of examination on her credentials and experience both before the juity eauthera she was
accepted by the Court as an expert in IP damages. (Docket No. 713).

40 Seediscussiorinfra at Section V.D.4.
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as well aghe joint stipulatiorregarding Marvefls sales cyclgPl. Exs. 220240, 244, 297, 331,
333 651, 938).

Marvell rebutted this damagescalculation by presenting its own damages expert,
Creighton Hoffmarf! (Docket N. 709 710). Mr. Hoffman basedis opinion primarilyon the
DSSC AgreementgDef. Exs. 17; 39 40), the Intel offer to licens€Def. Ex. 255),and his
perception of dack of marketingand licensing of the patents by CMU treir Inventors*
(Docket No. 709 His ultimate opinion was that a reasonable royalty in this case would be a one
time royalty payment of $250,000.00d. at 242245). Marvell did not submit any evidence on
other licensing agreements or alternative pricing opinions.

M. Evidence of Alleged Willfulness

CMU argued that Marvel infringement had been willfuby submitting evidence of
MarvellG internal communiden about the patents, including taéorementionecgmails from
Mr. Burd (PI. Ex. 280, 283)the letters received from CM{PI. Exs. 422 431),the letter from
Fujitsu (Pl. Ex. 477),anddeposition testimonyf Dr. Wu, Mr. Doan, Dr. Armstrong, and Mr.
Burd. See(Docket No. 677 at 535; Docket No 761 at Jt. Ex. C, p CMU alsosubmitted Dr.
McLaughlins expert testimony to the extent that he
CMU Patents(Docket No. 677 at 82).

Marvell presented evidence to show that it had not willfully infringetying oninternal
Marvell correspondencand presentations on the Accused Technologmeproof o MarvellGs

own patentssome of which cite th€MU Patents(Def. Ex. 266) Marvell also offered portions

“ Mr. Hoffman is a CPA previously employed at Price Waterhouse, now with Hoffkheamy, where he

primarily deals with intellectual property negotiations and damages consulting. (Docket No. 709.ZR1L0GMU

filed aDaubertchallenge to Mr. Hoffman which the Court granted, in part, and denied, in part. (Docket No. 450).
The Court accepted him as a damages expert in the realm of intellectual property ddohagets( ).

42 Seediscussionsupraa t Sectiomls IMarkeitCMly of the CMU Patents,
CMU letters to which Wooldridge testified that no company expressed any interest in taking a license. (Pl. Exs. 422;

431; Def. Exs. 225; 235; 1573).
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of Dr. McLaughlirts deposition testimony to disprove copying from Dr. Kavcic &mdMoura,
as well adgestimony at triglsuch ashat ofMr. Burd, (Docket No. 726 at 12526),and Dr. Wy
(Docket No. 707 at 326)yho stated they did not copy tliMU PatentsAs Dr. SehatSutardja
testified Marvellls peopl e fnare not stealers.o (Docket N
N. Jury Verdict
On December 21, 2012 the jury was chargedeoide issues of infringement, validity,
damages, and willfulness given all of the evidebetre it The jury deliberated fonearlytwo
daysto render its verdictreturning on December 26, 201Pocket No. 762).
With respect tanfringement.the juryfound that CMU had proven by a preponderance of
the evidence that Marved MNP-Type chips, MNPType simulators, NLBType chips, NLD
Type simulatorsand KavcieViterbi simulator literally infringe Claim 4 of thé839 Patenaind
Claim 2 of the 480 Patent.(ld. at Q. :10). The jury held that CMU had proven by a
preponderance of the evidence that Marvell had induced at least one of its customers or an end
user to infringe Claim 4 of thé839 and Claim 2 of théL80 Patent in the United Statg&h both
the MNRType and NLDType Chips (Id. at Q. 11, 13)It additionally found that CMU had
proven by a preponderance of the evidence that Marvell contributed to the infringd@éain
4 of the@39and Claim 2 of thél80 Patent in the United Statby at least one of its customers
or an end usewith both the MNPType and NLDBType Chips(ld. at Q. 12, 14).
On invalidity, the jury found that Marvell had not proven by clear and convincing
evidence that Claim 4 of ti@®39 and Claim 2 of théL80wereinvalid on the grounds thahey
were anticipated by prior art or because they would have been obvious at the time the invention
was made(ld. at Q. 15, 16)After finding that he claims infringed andrenot invalid, the jury

awarded $1,169,140,271.6CMU for the use of the patented methdt.at Q. 17).
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Regardingwillfulness, the jury found that Marvell had actual knowledge ofdl8® and
@39 Patents prior to commencement of the lawsniMarch 6, 2009(ld. at Q. 19,22). It
determinedthat Marvell did not have an objectively reasonable defense to &Mlaim of
infringement on either thé 80 or@39 Patent(ld. at Q. 20,23). Finally, the juryfound that once
Marvell learned of thail80 and@®39 Patent, there was clear and convincing eweethat
Marvell actually knew or should have known that its actions would infringe both Claim 2 of the
@180 Patent and Claim 4 of ti&39 Patent(Docket No.21, 24).

1. PROCEDURAL HISTORY
CMU filed its complaint in tis case on March 6, 200@ocket No. 1).Since then this

case had gone through extensive discovangl motions practiceincluding a Motion to
Transfef® (Docket No. 55), Claim Constructith(Docket No. 143),and several rounds of

Summary Judgmemroceedings®

. On July 7, 2009 Marveliled a Motion to Transfer the case to the Northern District of California, which,

after briefing and oral argument, was denied on September 21, 2009. (Docket Nos. 25; 26; 31; 33; 36; 45; 50; 54;
55). Marvell then filed its Amended Answer on April 29, 2048d CMU filed its Answer and Affirmative Defenses

to same on May 28, 2010. (Docket Nos. 116; 127).

a“ The Court held a seven hour Technology Tutorial with the péaréeperts Dr. McLaughlin and Dr.
Proakis, in preparation for claims construction. (Deicdos. 104; 143). The Court then held a two Narkman
hearing. (Docket Nos. 10406). Upon consideration of the parbesguments, briefs, and materials submitted in
support, as well as with the aid of the Céuffechnical Advisor, Dr. Daniel Costellthe Court issued an order on

the meaning of the disputed claims. (Docket Nos. 175; B&&);alsaMarkman v. Westview Instruments, |ng17

U.S. 370, 37700 (1996). The Court entered its Pretrial Order on October 10, 2011, scheduling jury selection and
trial and setting other pretrial hearings and deadlines. (Docket No. s5qIsqDocket Nos. 78; 79; 80; 81; 82;

83; 84; 89; 90; 91; 93; 94; 95; 105; 106; 108; 109; 110; 118; 119; 120; 128; 129; 142; 146).

s This Court denied Marvel First Motion fo Partial Summary Judgment of Invalidity of U.S. Patent Nos.
6,201,839 and 6,438,180, its Second Motion for Partial Summary Judgment of Invalidity and subsequent Motion for
Reconsideration of said denial of the Second Motion for Partial Summary Judgnoentamsideration of the

partie$ briefs, declarations and oral argument. (Docket Nos. 218; 306; 307; 318; 337; 339; 423). The parties filed
their Summary Judgment Motions abDdubertMotions, along with briefs, declarations, and statements of facts in
supprt and opposition in the spring of 2012. The Court heard argument on these motions from July 10 through July
11, 2012. (Docket Nos. 433; 4380). The Court granted, in part, and denied, in part, Mé@svilbtions for Partial
Summary Judgment of No Infigement and No Damages with Respect to Extraterritorial Conduct and for Partial
Summary Judgment of No Infringement and No Damages with Respect to Licensed Use. (Docket Nos. 356; 360;
441; 442). The Court granted ManliMotion for Partial Summary Judgmest noninfringement with respect to

Claims 11, 16, 19 and 23 of U.S. Patent No. 6,201,839 and Claim 6 of U.S. Patent No. 6,438,180. (Docket Nos. 352;
443; 444). Further, the Court granted, in part, and denied, in part, Mariidtion to Exclude the Témony of
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Following theCourttss Summary Judgment amhubertrulings, andupon consideration
of the partied pretrial proffers'® the Court convened a twary hearing on October 17 and
Octoberl8, 2012 to addressneteenMotionsin limine (five by CMU andfourteenby Marvell).
(Docket Nos. 578; 579; 590; 591Ihe Courtissued rulings shortly thereafter(Docket Nos.
595, 596, 601; 602 604, 605 607-614).

On November 9, 2012the parties filed theiresponses tabjectionsto exhibits,
responses toobjections to depositiondesignations® joint stipulations, proposed jury
instructions proposed limiting instruction@roposedvoir dire, and proposed verdict slif$See
(Docket No0s.615626 640-644). The Court held a lengthywo-day Pretrial Conference on
November 14 and 12012 during which objections to exhibits were ruled upon and arguament

ontrial issues wreheard.(Docket N. 636 638 645 648 650, 653). The parties subsequently

Christopher Bajorek. (Docket Nos. 364; 445; 446). The Court denied@&Mdtion to Exclude Opinion Testimony
Regarding Purported Acceptable, Niorfringing Alternatives. (Docket Nos. 373; 447; 448). CBWMotion to
Exclude Certain Opinion Testimg of Creighton G. Hoffman was granted, in part, and denied, in part. (Docket
Nos. 370; 449; 450). Finally, Marvéll Motion to Exclude the Opinions of Catherine M. Lawton was granted, in
part, and denied, in part. (Docket Nos. 367; 451; 452).

6 CMU filed its Pretrial Statement on September 12, 2012, and Marvell filed its modified Pretrial Statement
on September 24, 2012. (Docket Nos. 461; 481). Witness Lists and Offers of Proof were filed on October 8, 2012
and October 15, 2012, by CMU and Marvell, respely. (Docket Nos. 538; 575).

4 In accordance with the Pretrial Order, on September 24, 2012, the parties filed their Motiionisie with
briefs in support, and both filed responses to same on October 9, 2012. (Docket N&Z5 4835571).

8 Exhibits, Objections to Exhibits, Reponses to Objections to Exhibits, Deposition Designations, Objections
to Deposition Designations, and Responses to Objections to Deposition Designations had been previously submitted
but were stricken by the Co@stOctder 24, 2012 Order. (Docket No. 586). The parties had presented the Court
with more than 2,700 exhibits and hundreds of deposition designations and counter depositions which they claimed
they might use at trial. Through the series of filings, the partigscted to nearly every exhibit, deposition
designation, and counter designation of their opponent in some fashion. Accordingly, the Court struck these
submissions and ordered the parties to meet and confer to resolve disputes. (Docket No. 586). ByrNipvembe
2012, the parties had narrowed their disputes to 335 exhibits and reserved deposition disputes until thedeposition
confirmed use at trial. (Docket Nos. 6630; 631; 632; 640; 644).

49 The Court struck the parties proposed final jury instructiang verdict slip for violating the Coudst

directive to submifoint proposals, as the parties offered only twelve, out of a total thintgn, agreed upon
proposed jury instructions, few relating to the substantive law in the case, and two completedyesegrdict

forms. (Docket Nos. 623; 626; 627). The parties were ordered to meet and confer to resolve disputes. On December
19, 2012, the parties submitted joint instructions and verdict slips to the Court by email, and the Court ruled on
disputes on threcord during the ChazgConference. (Docket No. 764).
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submitted trial briefon the issues of law that would need to be addressed by the dCioug
trial. (Docket Nos. 6477652).

Jury selection proceeded as scheduledNmvember 26,2012, and trial began on
November 28, 2014Docket N&. 666 669 671). The Court heard argumericcepted briefing
and ruledon anumber of motions made during trial regarding witnesses, exhibitants of
law.>® The parties agreed that the Plaint@MU would not rest its case until tlnclusion of
testimonyby threedefense witnessé50OnceCMU rested its casélarvell movedfor judgment
as a matter of law ofiNor+infringemento fiNo Damage® and fiNo Willful Infringement 0
(Docket Nos703 701; 699).At the end oMarvellGs evidenceCMU movedfori J ud g ment As
Matter of Law on Marvefks Invalidity Defenses (D dNo. K3).tFollowing CMUGs rebuttal
Marvell filed a Motion for Judgment as Matter ofLaw on Invalidity, and reneweits earlier
Motions for Judgment as a Matter of Law Non-Infringement, No Damages, and No Willful

Infringement.(Docket N&. 738 740 742, 747). The Court denied these motions on the record

0 The Court will not discuss in depth the substance of these mo8eegDocket Nos. 656; 672; 676881,

683-685; 687698; 705; 712720; 722724; 727; 728; 730; 733; 735; 737; 7A46; 751; 753; ™>757) (denying

Marvellés request for the Court to submit the issue of laches to the jury on an advisory basis; denyingsMarvell
Emergency Motion to Strike CMid Attempt to Include Noimfringing Sales of Chips that Are Never Used in the

U.S. in the Damags Case It Intends to Present to the Jury; granting M&Wdibtion for Extension of Time for

trial; denying CMUs Motion For Leave to Recall Dr. Kryder; granting in part and denying in part Marédition

to Exclude the Testimony of Catherine Lawtonarging Marvelés Motion for Reconsideration re: CotOrder

Sustaining CMWs Obijections to Digpt e d De f e n d a +183sdényirig Marvelisi tOr@dX Mot i on t o
Slide 19 of Plaintiffs Demonstrati ve and Associ ad dedyingTiregatt CM&B ny 0 ; gr
Rebuttal Witness List/Offers of Proof; denying CESUMotion to Strike Testimony of Marvell Expert Creighton

Hoffman; Plaintifts Motion to Strike Testimony of Marvell Expert Richard Blahut and Enter Judgment of
Infringement for Accaed MNP Chips and Simulators; denying Mar@&Motion to Strike Certain Testimony of

Catharine M. Lawton; granting in part and denying inpart @MU A Mot i on i n Li mine to Stri
Preclude Argument Relating to Man@llPreSuit Communicatn s wi t h Counsel 0; and denyi
Marvellés Motion for Mistrial).

1 In accordance with the CodstOctober 20, 2011 Pretrial Order (Docket No. 315), counsel were limited to

twenty hours per side to present their case to the jury. Despiteghamoposed said time limit, Marvell moved for

an extension of trial time. (Docket No. 687). The Court granted said motion, allowing tfiventyours per side

including opening statements, direct examination, cross examinations, and closing argunoeket. KD. 710).

Since the parties were Aok talye eelmeak 0o tthlaey cead aanigert
been called by both parties, in the interest of saving time, would only be called once, with cross examination
allowed to go bgond the scope of the direct examination. The Court was not privy to this agreement but was told

that this agreement applied to the testimony of Marvell engineers: Mr. Doan, Dr. Wu, and Mr. Burd.
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(Docket No. 759 at 5253), with theparties requesting the Court to explain its ruimgwritten

opiniors. (Docket No. 764 at 99)The Court then charged the jury on December 21, 2402 it

returned its verdict on December 26, 20@ocket No. 762)As noted, lhe jury found for CMU
on infringement, validity, and willfulness, and awarded damages to CMtbeimmount of
$1,169,140,271.00(ld.). The Court entered the partigeint proposed drm of judgment on
January 14, 2013Docket No. 769).

Pursuant to the Coust scheduling order, (Docket No. 763n &ebruary 11, 2013,
Marvell filed a Motion for Judgmentas a Matter of Law or in th&lternative Motion for New
Trial on Non-Damagedssuesspecifically for NonInfringement Invalidity, No-Willfulness, and
CMU Misconduct (Docket N@ 805 806), Motion for Judgment as a Matter of Law, Motion for
New Trial And/Or Motion for Remittur with Respect to Damagdfocket Nos. 807808),and
Motion for Judgment on Laches. (DocketdN80204).

CMU moved for APer manent Il njuncti on, Post
Damageso (DoadiBegt), NdPrej8@gment [Th8Rr,esid KiDoa
of Willful Infringementand Eonced Damageso ;{DPd)ckean deaeiAt t7®ON
Pursuant to 35 U.S.C. ;881 on 2850 (Docket No

These matters have been completely briefed (Docket Nos8323832837, 849-855,

857-863), and the Court heard oral argument on séno®m May 1to May 2, 2013.(Docket Nos.
872-874). In earlier opinions, the Couttad denied without prejudice CMUG Request for
AttorneysdFees (Docket No. 884and denied Marvels Motion for a New Trial on #1 Grounds
of CMU Misconduct(Docket N0.900). The Court now turnso the partieéMotions forJMOL,

Motions for aNew Trial, and Motion for Remitur. (Docket Nos. 805807).
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IV.  LEGAL STANDARD **

A. Judgment as a Matter of Law

It is well-established thatemot i on f or judgment as a matte
only if, viewing the evidence in the light most favorable to the-maving party, there is no
guestion of material fact for the jury and any verdict other than the one directed would be
erroneousmder t he g d@Galenawnlieong38Fa8avi8& 196 (3d Cir. 2011) (quoting
Beck v. City of Pittsburgh89 F.3d 966, 971 (3d Cir. 1996%)Accordingly, the Court must
d et er davhether thére are any genuine issues of material fact such thatomabke jury
could return a verdict for [the nemoving party]® McGreevy v. Stroyp413 F.3d 359, 364 (3d
Cir. 2005) (quotingdebiec v. Cabot Corp352 F.3d 117, 128 n.3 (3d Cir. 2003)) (alteration in
original); see also Trueman v. City of Upper Chidbes289 F. Apjix. 529, 540 (3d Cir. 2008)
(affirming denial of Rule 50(a) motion becaus
nonmovants ] f avor on his claim against the [ movan

I n ruling on a Rul e 50( afjom waghingdhe evidénbeg Co u |
determining the credibility of witnesses, or substituting our own version of the facts for that of
the juryo Eschelman v. Agere Sy554 F.3d 426, 433 (3d Cir. 2009) (citiMarra, 497 F.3d at
300).i Al t hough jutdgmenft bhawasmaul d be granted sj
where Athe record is <critically deficient of

support a verdict in favor of the nanoving party.Id. (quoting Gomez v. Allegheny Health

2 While this is a patent case, Third Circuit law governs the @euwhalysis of the parti@snotions for

judgment as a matter of law and motions for a new Baéleader Technologies, Inc. v. Facebook, |163.8 F.3d
1300, 1305 (Fed. Cir. 2012ert. denied133 S. Ct. 889 (2013).

3 Courts apply the same standard to motions pursuant to Rule 50(a) and Rule 50(b) of the Federal Rules of
Civil ProcedureSee Galena638 F.3d at 196 (reviewing Rule 50(b) motion by using standard articulaietin

89 F.3d at 91, which articulated the Rule 50(a) standakéPaniels v. Flick 59 F.3d 446 (3d Cir. 1995) (applying

the same standard to the review of both Rule 50(a) and Rule 50(b) maEoreg)pri v. Harris 523 F.3d 477, 485

n.8 (5th Cir. 2dameB0(a)stahddrd whamwe Feyiewta henesved snotion for judgment as a matter
of law under 50(b).0).
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Servs., Ing 71 F.3d 1079, 1083 (3d Cir. 1995)).o t hat end, fa scintil/l
enougho to survive JhnsonVv. €EampbeIB3nle.3dileOn204a(¢itingt r i a |
Goodman v. Pa. Turnpike Cordm 293 F.3d 655, 6685 (3d Cir. 2002))The quesbn is not
whether there is literally no evidence supporting the unsuccessful party, but whether there is
evidence upon which a reasonable jury could properly find a verdict in favor of theawng
party. Gomez 71 F.3d at 1083In other wordsji alirected verdict is mandated where the facts
and the | aw wil/l reas onaMcDermattundl,pirne.rvt Wilandey y o n e
498 U.S. 337, 356 (1991) (citation omitted).

B. Motion for New Trial

A motion for a new trial pursuant to Federal &off Civil Procedure 59 can be granted
Ato all or any of the parties and on all or p
trial HyRCwPY9@©a). The Court is also fiempower
initiative or any reason that would justify granting one on a @artgotion&® Pryer v. C.O. 3
Slavig 251 F.3d 448, 453 (3d Ci2001) (quotingFeD. R. Civ. P. 59(d)). A new trial is most
commonly granted in select situations, including: (1) when thégwmsrdict § against the clear
weight of the evidence; (2) when new evidence surfaces that would have altered the outcome of
the trial; (3) when improper conduct on the part of an attorney or the court unfairly influenced
the verdict; or (4) where the juis/verdictwas facially inconsistenDavis v. Mountaire Farms,
Inc., 598 F.Supp.2d 582, 587 (D. Del. 2009).

The Courts level of discretion varies, depending on the type of error allédedssa v.
Commonwealth oPennsylvaniaDepd of Pub. Welfare289 F.Supp.2d 639, 648 {V.D. Pa
2003) (citingKlein v. Hollings 992 F.2d 1285, 12890 (3d Cir. 1993)). When the motion for a

new trial is based on the claim that the verdict is against the clear weight of the evidence, the
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Courts discretion is limitedt he ver di ct must be fAcontrary to
that i s, where a miscarriage of |jPwe,2%1F&8d woul d
at 453.A verdict may not be set aside when there is a plausible or rational basis fl@ctkion.
Moussa 289 F.Supp.2d at 648. The Court must not substitute its own judgment of the facts and
assessment of the witnesSeredibility for the jurys. Davis 598 F.Supp.2d at 587 When the
basis for the motion is an alleged error on thet pdrthe court, such as an error in jury
instructionsor evidentiary ruling, a district court must first determine whether an error was
made,iefwhet her, taken as a whole, the instruct.i
the applicable law Donlin v. Philips Lighting NAm. Corp., 581 F.3d 73, 78 (3d Ci2009). If
there was an error, the court must then dete
refusal to grant aewtrial would be dnconsistent with substantial justiG@Bhaya v.
Westinghouse Elec. Corg09 F.Supp. 600, 601 (E.CRPa.1989)(quotingFeD. R. Civ. P.61).
AGenerally, a party is not entitled to receiyv
make at or prior to the initial trial, even iftheyay hav e b e eAshfosl u. BarteCivs f ul . 0
No. 04-642, 2010 WL 272009, at *4 (M.Pa. 2010) (citations omittedjee alsdKiewit Eastern
Co., Inc.v.L&RConstCo.,Inc, 44 F. 3d 1194, 1204 (3d Cir. 1
view of isswes raised for the first time in pgstdgment motionsGenerally, this is a decision
within the sound discretion of the district <c

V. DISCUSSION

With thesestandard in mind, the Court discerns substantial evidence upon which a

reasonable jury could have found in favor of the-nwvants for each of the fileMotions

challenging the evidence
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A. Infringement

CMU had theburdenof proving its claims ofdirect and indirecinfringementpursuant to
35 U.S.C. 88 271(a), (b) and (¢) alleged thatMarvellGs chips and simulators infring€laim 4
of the B39 PatenandClaim 2 of thedl 80 Patent.To that end, it produced the opinion testimony
of Dr. McLaughlin, who testified ovethe course ofwo days.(Docket Nos. 677678). Against
same Marvell moved forJMOL on the groundthat CMU hal not presented sufficient evidence
that a reasonable jury could find infringementNdgirvell, or, in the alternativefor a new trial.
(Docket N. 703 805).

1. Legal Standard

Direct infringement of a U.S. patent occur
of fers to sell, or sells any p2btUSICt 8U(a)i nvent
Method claims are not infringed simply by the sale of an apparatus that is capable of infringing
use.Ormco Corp. v. Align Tech., Inc463 F.3d 1299, 1311 (Fed. Cir. 2008jandard Havens
Products, Inc. v. Gencor Industries, In@53 F.2d 13601374 (Fed. Cir. 19911 Because a
process is nothing more than the sequence of actions of which it is comprised, the use of a
process necessarily involves doi nNgTP,dnt. vper for
Research in Motion, Ltd418 F.3d 12821318 (Fed. Cir. 2005)Thus, direct infringement of a
method claim only occurs if each step of the claimed method is actually perfoBaed.
Muniauction, Inc. v. Thomson Cor»32 F3d 1318, 1328 (Fed. Cir. 2008).

In this case the only form ofdirect infringementt issue is literal infringementiarvell
literally infringesif MarvellGs chips and simulators use a method that includes each and every
method step irfClaim 4 of the®39 Patenbr Claim 2 of thed 80 Patent.AkamaiTechs, Inc. v.

Limelight Networks, In¢.692 F.3d 1301, 1307 (Fed. Cir. 201%). Marvellss methods as
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employed by its chips and simulators do not contain one or more method steps in that patent
claim, Marvell does not directly infringe that clairtd. Accordingly, lite@l infringement must be
determined with respect to each patent claim, individually.

There are also two forms of indirect infringement: inducing infringement and
contributory infringementThese modes of infringement are governeespectively,by 35
U.S.C. § 271(b) and (c).

To prove inducement of infringement and contributory infringement, CMU must first
prove there is direct infringemenfkamai Techs, 692 F.3d at 1308S e ¢ o mducement
requires that the alleged infringer knowingly inddigefringement and possessed spedntent
to encourage anothésr i n f r i DSYeMee Garp. V0 JIMS CGat71 F.3d 1293, 1306 (Fed.
Cir. 2006) (en banc) (internal quotation marks omittedg alsaGlobali Tech Appliances, Inc. v.
SEB S.A.__ U.S. _, 131S. Ct.2060, 2068 (2011) t i's enough that t he
urge[s],encourags], oraid s] 6 the infringing conduct and t
out. AkamaiTechs, 692 F.3dat 1308 (nternalcitations omittedemphasiadded. A defendant
must dactively i ndiwequrds]kmowlédge ohtigeeexistence of e patert
t hat i s oi taking i dhhgleidlmer at e actions to avoid cor
wr ongd GlbbalJecp 131 S. Ct. at 20682070 Thus, induced infringement occurs if
Marvell actively induces someone else, such as oMdao¥ells customers, to use a method that
is covered byClaim 4 of the@®39 Patenbr Claim 2 of thedl 80 Patentld.

To prevail on a claim for contributory infriegnent, it must be shown that an infringer
sold, offered to sell, or imported into the United States a component of an infringing product
Aknowing [the component] to be especially mad

of such patent, and nat staple article or commodity of commerce suitable for substantial non
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i nfri ng35MJd.Cuss2él(cpee Lucent Techs. v. Gateway,.|rii80 F.3d 1301, 1320

(Fed. Cir. 2009). Thusin this instance, antributory infringement occurs iMarvell sold or

offered for sale a material component of the patented invention that was not a staple article of
commerce, and whicMarvell knew was specifically made for use in practicing the claimed
methods of eitheClaim 4 of the 839 Patenor Claim 2 of the 4180 PatentAs with induced
infringement, a claim for contributory infringement must contain allegations of the requisite
knowledge of the patesm-suit at the time of infringemenMallinckrodt, 670 F.Supp.2d at

355; see also GlobalTech 131 S. Ct.at 2068.In addition, the patentee bears th@den of
proving that the accused products have no substantiainfromging uses.See Golden Blount,

Inc. v. Robert H. Peterson Gd.38 F.3d 1354, 1363F¢&d. Cir 2006)

Beforedelvinginto its analysis the Court noteshat expert testimony is noeoessary to
prove infringementin a case involving complex technolodgywwever the Federal Circuit has
Airepeatedly approved the use of expefwheret estin
the accusedhfringer offers expert testimony negating infringement, the patentee cannot satisfy
its burden of proof by relying only on testimony from those who are admittedly not expéhe
f i e Cedtricot, LLC v. Esalsrp., Inc,, 390 F.3d 1361, 1370 (Fedir. 2004).

In reaching its decision, the Courasconsidered all of the part@argumentgaised in
their briefs and at triarguments made at the motion heaiigdd on May 1 andvay 2, 2013,
the transcript therepfand the entire trial recordlong with the partie§ latest submissions
(Docket Nos. 703704; 729, 742, 743 805, 806, 827, 851; 857, 880, 881).

2. Direct Infringement
As the party alleging infringement of the method claims at issue, CMU must demonstrate

thatMarvell practices every step of the claimed metH®eeMuniauction 532 F.3d at 1328. At

36



Case 2:09-cv-00290-NBF Document 901 Filed 09/23/13 Page 37 of 126

trial, CMU calledDr. Steven McLaughlin to provide expert technical testimony about GMU
patents and whether they are infringed Mgrvellcis MNP-type chips NLD type chips and
related snulators.Dr. McLaughlin analyzed thdocuments produced arvell concerning the
MNP, EMNP, NLD, and Simulator Technologgnd the Chip StigPI. Ex. 823).
a. MNP/EMNP Chips
To begin Marvell assers that no reasonable jury could find that the accused MNP/EMNP
Chips infringe because: (1) they do not select a branch metric function for each of the branches
of the trellis at a certain time index; (2) they do not apply each of said branch metric fsibation
a plurality of signal samples; and (3) the MNP/EMNP module does not determine branch metric
values for branches of a trell@®ocket No. 743)CMU countergshat its experDr. McLaughlin
has demonstrated otherwise through his mapping of the claitostle Accused Technology.
(Docket Nos. 704743).
CMU assened that Marvellls MNP Chips first infringd Claim 4 of the®39 Patent.
Claim 4 of the®839 Patent provides:
[a] method of determining branch metric values for branches of a
trellis for a Viterbtlike detector, comprising:
selecting a branch metric function for each of the branches
at a certain time index from a set of signal
dependent branch metric furmts; and
applying each of said selected functions to a plurality of
signal samples to determine the metric value
correspondingo the branch for which the applied
branch metric was selected wherein each sample
corresponds to a differentragling time instant.
@39 Patent col.14 11.2Q9.
In order to show infringement afie B39 PatentDr. McLaughlin broke this claim into

threefi e | e mEistthemapped fia met hod of determining br

of atrellisfora Viterbl i ke det ect or 0 o nviathe dirduies ofvhN €hiptStpc h n o |
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by showing how the MNR(1) is a detector(2) computes branch metri@hes for branchesf a

trellis; and (3) is a Viterblike detector.(Docket No. 677 at 8820). On this point, CMU also

proffered supportinginternal Marvell documents such as the 88c7500M Specification from
August 2004, which stated t lyadagivwdNefectirs avad adv a
Burdd fiMedi a Noi se Processoro write up, which s
noise into account during the detection procesddt. Exs. 472 408) In addition thefi D S P
Technical Presentation 5 Dat a D eDr.édongxin®ongronb2p09st at ed A Medi a
postprocessor is a partial nonlinear detector in data dependent noise ahéifhdEx. 770).

This exhibitalsoc ont ai ned circuit drawings of the MNP,
calculate nonlinear branch metdg¢ld.).

SecondDr. McLaughlin pointed outwhere the MNP technology contained a method for
Asel ecting a br anc hfthenlwanches at afcantainctime imdax fronoa setefa ¢ h
signald ependent b r an c lon theecitcuits fromExhibit Atof tbenGhip Stip
(Docket No. 677 atl08117). Third, Dr. McLaughlin used Exhibit A of the Chip Stijp
demonstrate how the MNP used a method dnappl yi
of signal samples to determine the metric value corresponding to the branch for which the
applied branch metric was selected wherein each sample corregpoadiifferent sampling
ti me i (dsat H&I9. dle explained that the FIR filtamplementsthe function and
appliesit to the plurality of signal samples which then computes the metric value, wherein each
sample corresponds to a differenttimstamt r e f e r r.odldl). Aftev findirg thdit Bach of
the elements o€laim 4 of the®39 Patentvas usedy the MNP technologyDr. McLaughlin

opinedthat the MNP infringelaim 4 of the®B39 Patent(ld. at120).
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Likewise, CMU claimed Marvellés MNP technologyinfringed Claim 2 of thed80
Patents, which incorporat&daim 1.Claims 1 and 2 of th&il80 Patent claim
1. A method of determining branch metric values in a detector,
comprising:
receiving a plurality of time variant signal samplée
signal samples having one of sigul@pendent
noise, correlated noise, and both signal dependent
and correlated noise associated therewith;
selecting a branch metric function at a certain time index;
and
applyingthe selected function to the signal samples to
determine the metric values.
2. The method claim 1, wherein the branch metric function is
selected from a set of sigrdépendent branch metric functions.
@380 Patent col.15 11.391.
Given samepr. McLaughlindividedt hese c¢l aims into five fel
jury through how each was mapped on to the accused MNP citdaishowed how some of the
language of thél80 Patentvas the same as tk#®39 Patenand explained that there was no need
to go through the circuit schematics again since the methods were being applied to the same
circuit. (Docket No. 677 at20-125.He A checked offodo that he had a
MNP technology involved(1) fia method of determining branch metric values in a detector,
comprisingo,; (2) fAselrcdt ng @ae htr aind) fappiyireg r i ©d
the selected function to the signal samples det er mi ne tama tiehtethodc v al
claim 1, wherein the branch metric function is selected from a set of slgpahdent branch
metric functions (1d.).
On the remaining elemerr. McLaughlin explained how the MNP technology used a
met hod of Areceiving a plurality of time var.i

signaldependent noise, correlated noise, and both signal dependent and correlated noise

associated therawt h, © whi ch was consi st @anlowthadllB0 t he s
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Patent (Docket No. 677 al22). Based on his knowledge and expertise in the fizddwellthe
Marvell DSP Techni cal Presentation slides titl ec
Correlationo he showed that the MNP technology used this last elerflnEx. 770)He also
noted that there was mequirement in thél80 Patenthat the detector be a Viterlike detector.
(Docket No. 677 a12]). In light of his prior conclusion thagach of the elements Gflaim 2 of
the 4L80 Patentthrough which the elements 6faim 1 are incorporated, was used in the MNP
technology, he concluded that the MNP infringdeim 2 of thed 80 Patent(ld. at123).
b. NLD Chips

Marvell next argusthat no reasonable jury could find that Accused NLD Chips infringe
becausgagain: (1) the chips do not select a branch metric function for each of the branches of
the trellis at a certain time index; (2) the chips do not apply each of said branchfometiins
to a plurality of signal samples; and (3) the NLDs do not determine branch metric values for
branches of a trelligDocket No. 743).

As with the MNP and EMNP chip®r. McLaughlin started with thé839 Patentand
mappedthe firstelementi a met hod of determining branch met
for a Viterbilike detectod o nt o t h e frod ExhibitcD of theuChip Stip(Docket No.
677 at140-142). Dr. McLaughlin broke this down further, and showealv the NLD (1) is a
detector (2) computes branch metric values for branches of a tralid (3) is a Viterblike
detector.(Id. at 140-143. Dr. McLaughlin based his conclusions on his analysising his
personal knowledge and expertise in this areand he also explicitly relied on Marvell
documents such asthe presentatiortitted i Non |l i near Viterbi Detecto

C 8 8 3 0 R 1Dr. Blangxim Bong(Pl. Ex. 596).
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In light of theChip Stip,Dr. McLaughlin opinedhat the NLD technology contained a
methodf or fisel ecting a branch metric function f
from a set of signalependent branch metric functiomgDocket No. 677 atl42-144). He
demonstrated this on the circuit drawing amefierencedsupporting testimonyrom Marvell
engineeMr. Burd.>* (Id. at 145-146).

Last for the @39 PatentDr. McLaughlin relied on Exhibit D of the Chip Stipto

conclude that the NLD used a method dfapplying
signal samples to determine the metric value corresponding to the branch for which the applied
branch metric was selected wherein each sample corresporaidiféerent sampling time
i n st (Batket NO. 677 a146-149. He highlighted the location on the circuit diagrams of the
plurality of signal samples, the application of the branch metric function, and the branch metric
value.(Id.). CMU also offereddepositiontestimony fromMr. Burd, who stated thaf [ nal $o in
fact noisewhitening filter is a parameter of the branch metric functi@s well asDr. Songs
Application Note to further supporDr. McLaughlinds conclusion(ld. at 149;PIl. Ex. 596).
Given thatDr. McLaughlin demonstrated how each of the elemen@laim 4 of the@®39 Patent
was found to be used in the NLD technology, he opined that the NLD infriDigéah 4 of the
@39 Patent(Docket No. 677 at 14250).

Moving on toClaim 2 of thedl80 Patent, Dr. McLaughlistatedthat his analysis showed

that the NLD technology involved: (1) a method of determininghdrametric values in a

4 As Marvelis Rule 30(b)(6) deposition witness on the technoiogyuit, Mr. Burd stated:

Q: And it is possible that for a different branch of the Viterbi trellis that the fO,
f1, f2, and f3 valued can be different.

A: Yes it is possible. So basically @e using a branch metric function that is
parameterized in terms ofé . Par a met ems ofebdanch branch
metric, brancB sorryd branch index, and so for different branches you would
choose different set of parameters.

(Docket No. 726).
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detectory(2) a detector selecting branch metric functions; (3) apptin of the selected function;
(4) wherein the branch metric function is selected from the setgoélsdependent branch
functions;and finally (5) that it received a plurality of time variant signal samples, those having
one of signal dependent noise and correlated n{lxeket No.677 at154-156). He did not
walk through the circuits again as he had alredeiymonstratedhis analysis in those respects.
BecauseDr. McLaughlingave expert opinion testimony that each of the elemer@anin 2 of
the 480 Patent through which the eleemts of Claim 1 are incorporated, used the NLD
technology, he concluded that the NLD infring&dim 2 of thedL80 Patent(ld.).

c. Simulators

Marvell also contend that the Accused Simulators do not infringe a matter of law
(Docket No. 743t 57). It alleges that the®39 Patent is directed to a method of determining
branch metric values for branches of a trellis for a Viterlbi idetectéro (1d. at 5) (emphasis in
original). Similarly, it claimsthatthed80 Patent s di rected to a fAmethod
metric values in aetectoro (Id. at 5-6) (emphasis in originalBecauseMarvellés simulatorsare
not detectors and do not processualsignal sampleghey are not implicated by either patent
(Id. at 67).

In support Marvell cites toHarris Corp. v. Ericsson Incfor the propositiort h a t Nfas a
matter of law, running a simulator program does not constitute actually performing the claimed
methods in a deteatdor processing signal sampleg17 F3d 1241, 1256 (Fed. Cir. 2009)he
Harris case involved a method efsi ng a communi cation system
infringed only by one who uses the system, not by one who makes or sells the components of the
s y st kl.mt 1856.In Harris, the Federal Circuitfocused on the fact thahe paintiff had

submittedonlya f |l ow <char't descri bi nigad rotshowni tmutheat i o n
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ficlaimed methodis actually carried outrather than simulated, when Ericsson runs this

programo Id. (emphasis addediccordingly, the plaintiffhad failed to present evidence of the
method beig carried out by the progrand. Neverthelessthe Federal Circuidid not create a
bright line rule about simulation program&s described herein, CMU hasesented enough
evidenceto persuade the trier of fatttat the claimed methad this casas actually carried out
onthe challengedimulators.

Upon examination of the Accused SimulatoBy, McLaughlin opined a t trial
Marvellés simulators infiged t he as s(BocketeNd. 6%71at83)m seaching this
conclusion, he studied the code of five simulators provided/agvell in discovery (1) the
KavcicPP Simulator(2) theMNP Simulator (3) theEMNP Simulator, (4) theNLD Simulator,
and (5) the KavcicViterbi Simulator. (Id. at 156-166). The first four simulators correspond to
particular chips and the last is used as a benchr(idriat 169). Dr. McLaughlindescribed the
simulator® use by Marvell (1) to research and develdpe chips;(2) to verify the chipé
hardware degn; and (3) to provide simulation code to customerstbat they may in turn,
evaluate the performance and functionatifyMarvellés chips (Id. at 158).This testimonywas

supported by theleposition testimony othe Marvell corporate designee on this technology,

~

nt

GregBurd i n whi ch he stated AC Co dSewenplovide hveisisn us e d

of the same C code to the designers to be used to serve as a golden source of test vectors to

verify the desig againsb (Id. at169-170).

Dr. McLaughlin analyzed thsimulatorcode(PI. Ex. 106), andhecompaedlines of code
to the circuits of the chip(Docket No. 677 al56-166). He demonstrated how the simulators
mimic the chips andhow the different elements of the claims were covered by the ¢aode.

Further,Dr. McLaughlin determined that there was a-0o®ne match between what was in the
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computer code and what was being calculated in the circ(ldcy. Dr. McLaughlin shoved this
for each of the first fousimulators.(ld.). Based on his conclusion thie chips infringed each
and every claimhe determinethe simulatorslsoinfringed.(Id.).
For the KavcicViterbi Simulator Dr. McLaughlin similarly analyzedthe code in
guestion (Id. at 166-173). In doing so,Dr. McLaughlin looked at testimony bylarvell on how
it uses this particular simulatof-or exampleMr. Doan thena Marvell engineer, stated that the
KavcicViterbi Simulator was used as the benchmarki that theyfi ¢ o notisly mun Kavcic
algorithm to benchmark any subsequent algorithm we develdgaatell. old. &t 17%172;
Docket No.761 at Jt. Ex. @at 137138).Someof his analysisvasalsobased on th&estimonyof
Marvell engineeMr. Burd, who stated in relevant part:
The way | do my research which might be different from other
people, | first try to understand witavailable out thereSo
maybe look at some ideas which people came up with before me.
€ To make sure that | do, in fact, understand what Professor
Kavcic is trying to do and at the same time just to see kind of
whais out there.Right? And then | can use this code for
benchmarking laterRight? For performance benchmarking later.
So this waslaunching pad for our research.

(Docket No. 677 at 17Q73).
This (Plaintiff Ex. 93) is KavcicViterbi.cpp class, written by
engineers in Marvell, and | do believe it contains the
implementation, as understood by our architecture team of the IP
which istaugh in ProfessoiKavcics papersand consequently in
his patent

(Docket No. 677 at 17Q71;Pl. Ex. 93.

Although Marvell insiststhat its simulators do noprocess actual signal samplé&x,
McLaughlin maintainedthat the simulatorslo processboth synthetic as well as real samples

from a hard drive or hard drive disfDocket No. 677 al74178). To this end, he referred to

two Marvell documentdo supporthisc onc |l usi on, the first bei
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Vi ter bi wbehtslowetastrrasults for a Toshiba wave farithe seconddocument he
used wasin email fromMarvellés Mike Madder to Hitachj showing test results favave form
capturedrom the spin stand that were resampled, s¢alad fed intoMarvellés simulators(Pl.
Exs. 527 341).

In sum, Dr. McLaughlin opined that: (1) the computer code directly mimics the chip; (2)
the chip infringes each and every element of the claims of the CMU patent; and (3) the computer
code and the simulator also infringe each and every etepfethe claims.While Marvell
vigorously disagreed wittall theseopinions, loth partieshad an opportunityo maketheir
opposing arguments on the nature of simulatoithe jury See e.g, (Docket No. 759 at 645)
(AAnd [ CMU] say yeah, s i mu They keadv full wetl togt when mu |l at
you sit down at a computer and you put in code and you simulate a forhmifa,not the
detector.Youd@e not infringing anybodg§s workwhen you do thateverybody does itThey did
i t.The determinatiomvas purely factuahndonewhich the juryalonewould have talecideby
weighing theofferedevidence and the credibility of withessghlo testified tosame Walker v.
Gordon 46 F. Appx 691, 695 (3d Cir. 2002).

d. Direct Infringement in Sum

CMU presented sufficient evidence, through Dr. McLaughlin as well as supporting
Marvell documents, that the MNP, EMNP, and NLD chip technology and the Accused Simulator
technology use a methaldat includes each and every method ste@laim 4 of the@®39 Patent
and Claim 2 of thed80 PatentWhether Dr. McLaughliés conclusions wer@ersuasive or

otherwise worthy of credencegoesto the core of his credibility as a witnesand such

® The parties did not provide information to the jury about Michael Madden, but provided his depimsitio

the Court in the fall as part of possible depositions designations asgg{Docket No. 535). Therein, he stated he
went with Marvell as a design engineer in 2000, and then rose up the ranks to be a senior design Se@nager.
November 3, 2010 depat 1923. He reports to Mr. Burdd.
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i [ eletmnations regarding the weight to be accorded, and the sufficiency of, the evidence relied
upon by the proffered expert Walkerd4vF. Appxat t he s
695. Indeed,Marvell took advantage of the opportunity to rebut BicLaughlinds conclusions
by offering opinion evidence througlits own noninfringement expert Dr. Blahuthat its
products did not infringg€MUG patents(Docket No. 711 at 26308). The jury was free to
accepteither expeids opinions or reject themas he ficr edi bi | &dompetiogf t he
experts is an issue f or Milereex reluMilgr v.tEgenflo €Es,0l v e,
Inc., Civ. No. 09108, 2011 WL 7037127at *3 n.3(W.D. Pa. Dec. 15, 2011)gs alsoWalker,
46 F. Apfix at 6%5.

Considering the evidence in the light most favorable to the nonmoving party, and giving
it the advantage of every fair and reasonable inference in light of the undisputed facts, the Court
finds there was adequate evidence upon which a reasonabtjldyproperly find a verdict in
favor of CMU. Therefore, Marvefis motion forJMOL and motion for a new trial on this issue is
denied The question of whether there wdgect infringement by theAccused Chips and
Accused Simulatore/as properlysubmitted to andecided bythejury.

3. Indirect Infringement
a. Inducement

Marvell assertghat it was entitled to a judment as a matter of laer a new trialon
CMUG claims of indirect infringement for actively inducing infringemd@iocket No.743
805. It argues that CMU has not prover(1l) direct infringement(2) thatMarvell had actual
knowledge of the patents-suit and (3) that it specifically intended for others to perform acts

that directly infringe one or more of the asserted cla{idy.
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First, he Chip Stiplists the models of chips that correspond to the aguped circuits
that Dr. McLaughlin analyzed(PI. Ex. 83). These chips are sold MarvellGs customers to be
used in hard disk drivesindthey are alsased by Marvell in research and development phases
(Docket No. 677 at 10304, 178).As part of his testimony, Dr. McLaughlin analyzed the
hardware and firmware settings of Mar@ltustomers such as Western Digital, Samsung, and
Toshiba. (Pl. Exs.1914 1915 1918 1919). Once againDr. McLaughlin put forth expert
testimonyto prove direct infringemerdaf Marvell®s chips,thereby allowing CMU to advance a
theory of induced infringement.

Second,n order toachieve succesm induced infringemen€CMU was required to show
that Marvellhadik nowl edge of the exi didencdecsfattehacp a O
confirming a high pGlodaddch 131 Gt. at®687W Toahatgeddp i ng . 0
CMU presentedsignificant amounts of evidende showMarvells knowledge of the patents.
Much of this evidence also supported C8l¢laim of willful infringement, which is addressed
later heein.*’

CMU profferedthe following evidenceof Marvells knowledge of the patesin-suit
First, is the email from Dr. Kavcisentto Dr. Nazariat Marvellin 1998, providing a link to his
publications, resumeand recentwork. (Def. Ex. 1023) Second is the January 3, 2002 email
from GregBurdto Toai Doanand Nersi Nazari, attaching a write up on i@ cicPP and stating
A lKavcics detection scheme 1 s patented (R-&ssi gnee

280).Third, thereis the January 4, 200&eekly status report email froMr. Burd to Mr. Doan

6 Seediscussiorsupraat Section V.A.2.

57 Seediscussiorinfra at Section V.C.
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Dr. Nazari, and Ke Harf describinghis wao k and sntd aftcourse as fi fnenfjoned
earlier,Kavcicd et ect or i s al so $uehewdanceeimicathdtMdrvell E x .
knew of both the patents and thagh likelihood that theAccusedTechnology infringed
especiallygiven thatthe very people who designed thecused Technology.e, the engineers,
knew of the patentgld.).

In fact, Marvell hardly arguel that it did not know of theCMU Patents its theme
throughout trial was that Dr. Kavé&workwasits launching poinbnly, andits technology was
a fisuboptimab version of Kavcio®s algorithm. (Docket No. 756).CMU replied that the
MNP/NLD used the Kavcic algorithm, andoptimality had ndbearingon whether the claims of
the Kavcic patented method were infringedd.) In support,CMU profferedone of Dr. Wis
weekly emas from January 10, 200B h at st a teahdncadméniGred/ané | discussed
the approach of using a different noise whiteniittgr for each branchit turns out to be the
original structure thaKavcicpr opo s e d i (Pl. Bx.i386y°dhug even ifias Marvell
insists it did not know the accused technologies infringed the pate+ssit, CMU put forth
sufficient evidence thag jury could find thaMarvell was willfully blind in light of the high
probability of infringementGlobatTech 131 S. Ct. at 2072nce presented with the patents,
Mr. Doantestified that heneverlooked at the patents, never directed others to look at them, and

never contactetarvellés legal departmerdbout them(Docket No. 761 Jt. Ex. D a5, 130)

8 Mr. Han was not deposed or called as a witness by either party. Based on his email address, he was a

Marvell employee at the time said email was transmitted. (Pl. Ex. 283).
9 As detailed later herein, Mr. Burd admits that at least the KavcicViterbi giorulsed by Marvell during
testing, was designed to encapsulate Dr. Ka@saiork:

This (Plaintiff Ex. 93) is KavcicViterbi.cpp class, written by engineers in
Marvell, and | do believe it contains the implementation, as understood by our
architecture tam of the IP which is taught in Professor Ka@ipapers, and
consequently in his patent.

(Docket No. 677 at 176171; PI. Ex. 93).
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Despite same, heeportedto Nersi Nazari on his January 14, 2002 status report that they would
ficontinue work omontlinear detector based up#&@avciccs mo @Pe Ex.285).

Additionally, as toMarvellés knowledge of the patent€MUG Technology Transfer
representativeCarl Mahler sent a letter in August 2003 Marvellés CTODr. PantasSutardja
and Matthew Glossyho was Marvelfls thenGeneral Counsestating that CMU held patents in
the area of correlatece ensi ti ve adaptive sequence detect
6,201,839 Bl and US PaftPkBx 422y @liBh 431). M6 Mdh&eB8 , 18 0
attached the patents to the letter and encourlsigedell to contact him if they found the patents
to be of interest(ld.). There was no response to these let{@®scket No. 682 at 150Similarly,
Junya Suwanai oFujitsy, i a ¢ u sfdr daneehcs read channel i . e. 5
corresponded wittMarvell in November 2004, stating thEujitsu had received a license offer
for theCMU Patentan-suit (Pl. Ex. 477)Hewr ot e t hat f@Asince it seems
be related to read channel, we wolilce to know, by the end of November, your opinion
regarding relationship between CNEJPatents and theboveMarvell lead [ic] channel and the
specific grounds/reass for such opiniow (Id.). No documents were found in relation to this
letter, and Marvell&s corporate designee testified that he did not know of any response to this
letter.(Docket No. 761 at Jt. Ex. C. 584-535).

CMU had to prove thatMarvell had the specific intent to encourage anotiser
infringement which can bedemonstratedf Marvell caugd, urged encouragd or aiced the
infringing conduct.DSU, 471 F.3dat 1306;AkamaiTechs, 692 F.3d at 13Q80n this point,
CMU showed thaMarvell aidedits customer§infringementby producing chips that used the
accused methods and insteadtits customers to use the chips in infringing mod&acket No.

677 at180-183; Docket No. 678 at 9Pl. Exs.1913 1918 1919). Specifically, CMU entered
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into evidenceemaik, firmware as well agprogranming instructions for hardwarghowing that
Marvell direcied its customers, including Western Digital, Samsung, and Toshiba, to use the
chips in infringing modegPI. Exs. 730, 932 1914 1915 1918 1919.

Likewise Dr. McLaughlin testified abouMarvell field application engineersho are
deployedio Marvelits customers to assistemin puttingMarvellé chips into their product and
instructthem on how to use the chig®ocket No. 677 at 17&79).To that end, Teik Ee Yeo
Western Digitads corporate designee, testified that teps it buys from Marvellhave the
technology enabled,i,es et t o Ai nf r i n §Vesteqn Digiatdneled todollosvthd t h a't
suggestions dflarvell engineers regarding these settings on the c{ipxket No. 761 ait. Ex.

B 146)°° This knowledge of customer use wasttressecby the testimony ofCMU industry
expert Dr. Bajorek, whoopined thatthe Accused Technologyecame industry standard.
(Docket No. 678 at08112)

Accepting the evidence in the light most favorabl€€tdU, the nonmoving party, and
giving it the advantage of every fair and reasonable inference based on tlo# factyrd there
was sufficient evidence presented at trial support CMUWs theory that Marvell created
technology that employed the accused methods with either actual knowledge or willful blindness
to the possibility that its devices infringed the patemtsuit, andthat Marvellsold same to its
customers.CMU produced sufficient evidence thitarvell actively induced at least one of
Marvellés customers to use a method that is coveredléin 4of the B39 Patenor Claim 2of

the d80 PatentThus, Defendasb JMOL on this issue wedenied and he question of whether

e As noted, wo representatives from Western Digital testified at trial, corporate designee Teik Ee Yeo,

(Docket No. 761 ©0Jt. Ex. B), and Iftiqar Bagai. (Docket No. 711). From 1997 to 2005, Mr. Bagai worked at
Western Digital in selection and development of read channel chips and their subsequent integration. (Docket No.
711 at 145147). His testimony did not touch on theablement of the chips in certain moddd.)( After 2005, he

no longer worked in the read channel area at Western Digdaht(175).
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there was induced infringemeptoperly proceeed to the jury. Consideringthe record as a
whole, the juryd®s verdict of induced infringement is not against the weight of evidamckthe
motion for a new trial on thissueis denied.

b. Contributory Infringement

Marvell arguesthat it wasentitled toeithera judgment as a matter of lawr a new trial
on CMUG claims of contributory infringement for actively contributing to infringem@cket
Nos. 743 805. It argues that CMU has noproven: (1) direct infringemen(2) that Marvell
possessed the requisite intent for contributory infringement, i.e., tkagw theAccused Chips
were infringing on CM@s patentsand (3) thatMarvellés components had no substantiah-no
infringing uses(Docket No. 743 at-3).

As previously stated, howevethe record shows that CMput forthampleevidence to
prove direcinfringement byMarvell customersthereby allowing CMU to advance a theory of
induced infringement: The Courthas also observed thaMU presentedufficient evidence to
show thatMarvell possessed the requisite knowledge of the paierduit at the time of
infringement. PI. Ex. 280; PI. Ex. 283

Moving forward,the Court finds thaCMU has producedsufficient evidencethat the
AccusedChips were made specifically to use tAecused Technologwith no other non
infringing use.For exampleDr. Bajorek testified that all the chips are designed through the
describedsales cycle and that the final chips are custom made for each custoithethe
Accused Technologypecifications in mind(Docket No. 678 at 70)Each customer then
receivel programming instructions to use the chips in infringing modles.Ex. 730; Pl Ex.

1913).Dr. McLaughlin alsotestifiedthatthe MNP and NLD chips do not have any use besides

o1 Seediscussiorsupraat Section V.A.2.
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detecting data in hard drive disks and that they do not have any substantibeysedthe
enabledinfringing modes(Docket No. 677 at 188).

Accepting the evidence in the light most favorable to Plaintiff, the nonmoving party, and
giving it the advantage of every fair and reasonable inference based on the undisputedsfacts, it
clearthat therewas sufficient evidence upon which a reasonabtg pould properly find that
Marvell contributorily infringed Claim 4 of the 839 Patentaindbr Claim 2 of the dL80 Patent
Accordingly, Marvellés JMOLas to this issuevas denied and he question of whether there was
contributory infringemenivasproperlypresented to the juryhe juryds finding that Marvell had
engaged in contributory infringemewks not against the weight of the evidence, and the Court
likewise denies Marvealt motion for a new trial on these grounds.

B. Validity

The partiediled crossmotions forJMOL on thepatent$validity. The Courtwasinitially
presented withCMUG Motion for Judgment As a Matter of Law dvarvellés Invalidity
De f e nas evalldasits fiBrief in Support of its Motion (Docket Nos. 731;732). Marvell
opposed this motiarfDocket No. 749)Marvell, in turn,submittedts own Motion for Judgment
asa Matter of Law a Invalidity with a supporting brief(Docket N. 747, 748).CMU similarly
opposed this crogsotion (Docket No. 750)The Court deniedoth of these Motions on the
record (Docket No 759) Following trial, Marvell renevedits JIMOL on invalidity and requests
in the alternativea new trial.(Docket No. 805)CMU did not renew its JMOL owalidity given

the juryds favorable verdict(Docket No. 762).
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1. Legal Standard
a. Anticipation Legal Standard

An issued patent enjoys a presumption of validige35 U.S.C. § 282SRAM Corp. v.
AD-Il Engineering, Inc. 465 F.3d 1351, 1357 (Fed. Cir. 200®)ue to this presumption,
invalidity must be proven by clear and convincing eviderid&rosoft Corp. v. i4i Ltd.
Partnership( her eii4im)f t &3$. 131 S.Ct . 2238, 22 HAden(o2 01 1) .
establishing invalidity of a patent or any claim thereof shall rest on the party asserting such
invalidity.o 35 U.S.C. 282, Even in instances
beforethePat ent and Tr RIGe)thadekandbnivincingstalfdard remaisee
i4i, 131 S.Ct. at 2244 see alsdJniroyal, Inc. v. RudkifWiley Corp, 837 F.2d 1044, 1050 (Fed.
Cir. 1988).Gi ven t hat defefmingtions,dhe weaighingtofyevidence, and the drawing
of |l egitimate inferences from the facts are |
not, at thislate stage, consider the possible additional weight carried by a piece of primtart
considered by the PTQReeves v. Sanderson Plumbiigds, Inc, 530 U.S. 133, 150 (2000)
(citations omitted).

A patent <cl ai m i s fsinglepreodart kferénoerdiscioseachand pat i o
every limitatiod o f t BaherimglCapi vinGenevd&harm, 339 F.3d 1373, 1377 (BeCir.
2003) (emphasis added)ees also Zenith Elecs. Corp. v. PDI Coning Sys., In¢.522 F.3d
1348, 1363 (Fed. Cir. 2008Each el ement , and the fdarrangeme
elements, must be presentthe prior art referenc&ee Net MoneylIN, Inc. v. VeriSign, .Ir45
F.3d 1359, 1371 (Fed. Cir. 2008) . The key is
document ¢é every element of the <cl aisstyeod i nve

inherently, such that a person of ordinary skill in the art could practice the invention without
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undue e x p e rAdvaneed Digptay Sys,.In6. v. Kent State Yrd¥2 F.3d 1272, 1282
(Fed. Cir. 2000).
b. Obviousness legal Standard

Obviousness under 35 U.S.C. 8§ 103(a) is a legal question based on underlying factual
determinationsUnigeneLabs, Inc. v. Apotex, In¢.655 F.3d 1352, 1360 (Fed. Cir. 201d9rt.
denied 132 S. Ct 1755(2012). An obviousness analysis measures the wiffee between the
claimed invention and the prior art to deterr
have been obvious at the time the invention v
art. Alza Corp. v. Mylan Labs., Inc164 F.3d 186, 1289 (FedCir. 2006) (citations omitted).

The factual underpinningsf the obviousness analysisften referred to as th@raham
factors, include: 1) the scope and content of the prior art; 2) the level of ordinary skill in the art;
3) the differences between the claimed invention and the prior art; and 4) evidence of secondary
factors, also known as objective indicia of rmlwviousness.Graham v. John Deere Cd383
US. 1, 1718 (1966).Ai Evi denc e r i s-calleg Gecomdary cohsideraliodmust o
always when presenb e consi dered en route t Ofrarsoceahet € r mi
Offshore Deepwater Drilling, Inc..\Maersk Drilling USA, Ing 699 F.3d 1340, 1349 (Fed. Cir.
2012).

Obviousness requires more than a mere showing that the prior art includes separate
references covering each limitation in a claim under examindis8R. In@ Co. v. Teleflex In¢
550 U.S. 398, 4182007). Rather, obviousness requires the additiooalponenthat a person
of ordinary skill at the time of the invention would have selected and combined those prior art
elements in the normal course of research and developmentddhgetlaimed inventiorid. at

421.
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As the patiesalleging invalidity of the patents at issiarvell was required to provis
invalidity defenses by clear ambnvincingevidenceidi, 131 S. Ct.at 2242 At trial, Marvell
called Dr. John Proakisto provide expert technical testimonfpocket No. 726).In rebuttal,
CMU realled Dr. Steven McLaughlin to provide expert technical testimony about GMU
patents and the prior art in this fie{@ocket No. 736).

2. CMUG& Motion on Marvell & Invalidity Defenses

While not raised podtial, the Court will first addresSCMUG earlier Motion for
Judgmentasa Matter of Law a MarveliGs Invalidity DefensegDocket No. 731)which was
denied on the recommh December 21, 202Mithout further expositiorgiven the time constraints
of trial. (Docket No. 764 at 99).

a. Anticipation

CMU movael for judgment as anatter oflaw, assertingthat Marvell had failed to put
forth sufficient evidenceon its invalidity defense of anticipatiobecause (1) Dr. Proakis
admitted that the Worstell Patent does not disclose all elements ©MbePatentsand (2)Dr.
Proakis relied upon an incorrect claim construction making his opinion both incorrect and
inadmissible as a new opinion not disclosed in his expert regbdcket No. 732).

Marvell had presentedDr. Proakigs testimonyto show that all of the elements of the
claimsin suit were found in prior arAt the outsetDr. Proakisopined thathe Weining Zeng
andInkyu Lee articlesas well adr. McLaughlinds statements osame provedthatDr. Kavcic
andDr. Moura were not the first to disclose a method selecting a branch metric function from a
set of functions for each of the branches at a certain time ifdek. Exs. 37, 38). Dr. Proakis

continuedexplainingthat one of the equations in &89 Patent expressing the same equation as

55



Case 2:09-cv-00290-NBF Document 901 Filed 09/23/13 Page 56 of 126

Weining Zeng, was, in fact, a set of functioasdreferencedDr. Mouras testimony? (Docket
No. 7% at 57).Dr. Proakis also statedthat Dr. Kavcic was not the first person to propose a
Viterbi detector that took correlated noise into accantrecountedhat Dr. McLaughlin had
said the same thing at his depositifid. at 58).

Next, Marvellpr of f ered U. S. Pat ent Paldm)as @igrart&d , 251
purposes of its anticipation defengPef. Ex. 187). This patent was filed on March 21, 1995,
three years before tteMU Patentswvere filed.(ld.). Dr. Proakis stated that equation 20 of the
Worstell Patentook into account signal gendent noise by scaling the branch metrics that have
a signal dependent noise with a fracttbatdepends on the transition noise standard deviation.
(Docket No. 7B at 60). He stated that because transition noise is another term for signal
dependent noise, Worstell teaches that whenever there is a transition, the corresponding branch
metric function is scaled by one over sigma squared, as discloskdkyyLee and Weining
Zeng. (Id.). Dr. Proakisalso saidthat theWorstell Patentisclosed a modified Viterbi detector
which accounts for correlated noise, claimed by the first elemedltaioh 4 of the B39 Patent.
(Docket No. 78 at 63).Dr. Proakis thempined thathe selecting and applying limitations of the
@39 Patentare found in theWorstell Patentoy highlighting the parts of relevant equations

derived from thaVorstell Patenand the corresponding elements of Claingld. at 68).Marvell

62 Dr. Mouras referenced deposition testimony is as follows:

Q: Okay.So, in your mind, branch metric equation 10 at the bottom of column 6
of thed 80 Patent is a set of branch metric functions; is that correct?

A: | guess we could say so.

Q: Why?

A: | told you, because the variance depends on the Als, signal dependent.

(D Demo 1210).
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supportedits posiion with proffered deposition testimony fromr. McLaughlin® Thus Dr.
Proakisconcludedhat Claim 4 of théB39 Patentvas anticipated by thé&/orstell Patent

Dr. Proakis then moved tGlaim 2 of the 480 Patentand adour of the elements were
previously determined to be present in théorstell Patentthrough his@®39 analysis, he
discussed the receiving step@fim 2 (Docket No. 726 at 681). Dr. Proakis highlighted the
relevant portions of th&Vorstell Patentand statd that the Worstell branch metric equation
covers both correlated noise and signal dependent ridse With this, Dr. Proakisconcluded
that Claim 2 of théil80 Patentvas anticipated by thé/orstell Patent(ld.).

CMU counteed that Dr. Proaki® opinions rested on an incorrect claim construction of
the terms Afunctiono and @si gntatsuchtenpadictatye nt br
testimony is therefore insufficient for a finding of validity as a matter of (Bwcket No. 732).
Having considered his testimonyhe Courtheld that the recordvas not entirely clearthat Dr.
Proakis offered a contradictory construction at trthkreby violatingthe expet disclosure
requirements oRule 26.(Docket No. 726 at 11Q11); seePritchard v. Dow Agro Scis 263
F.R.D.277,2885 (W. D. Pa. 2009) (A[c]l]aselaw establ:i
if it contains new opinions or information which is contradictory to that set forth in the expert

report, but it need not be stricken itiintains merely an elaboration of as@¢onsistent with an

% Dr. McLaughlin testified:

Q: The paragraph refers to a further modified metric at Line 49 and Column 10;
right?

A: Okay. Yes.

Q: And you agree that the paragraph describes modifying a metric to take
transition noise into account?

A: That is what-- that is what the sentence says.

Q: And you agree that the transition noise can depend on the type of the
transition; is that correct?

A: The noise-- the value of the noise is going to be differenis going to be
different whether there is ansition or whether there is no transition.

(D Demo 1216).
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opinion/issue previ ous| yWhiedhd Courslmeahrifiedrthe tedgme e x p
meaning of certain terms for this ca8g, Proaki® use of thechallengedterms throughout his
long career has not been guided by this Gisurtaim constructiorSimilarly, his prior use of the
wor d i f camebéfareotmedCourt offered clarification as to the meaning of this term for
this case(Docket No. 337§ To find that he has changed testire opinion based othese
statementslone is an unwarranted conclusion for the Court to miaken if Dr. Proakishad
of fered a fAnew opiniono for the first time at
violation is an fAextreme sanctiond normally
dlagrant disregar@of a court orér by the proponent of @lenced which is not the case here.
Konstantopoulos v. Westvaco Coril2 F.3d 710, 719 (3d Cir. 1997) (quotiMeyers v.
Pennypack Woods Home Ownershipdss59 F.2d 894, 905 (3d Cir. 1977)).

To the extent that CMWdontinues to claim thd®r. Proakisused the incorrect meaning of
the term fisignal d e p editslaganent seerasnta be onm eftsemiartgics f u n ¢
and not an issue of laupon whichthe Court needrule. Throughouthe trial ofthis case, the jury
hadthe Cours claim construction$® and counsebs well aswitnesses displayed portions in
pars of their slides.(Docket No.770 at Ex. M;Docket No.771 at Ex. H).Any alleged
discrepancies between his usetié termii s i g n a l dependent idhianch m
expertreport and trial testimony were addressed during eegamination and as suchwent

towards the ultimate weight of his opinion, as determined by the fiegi4i Ltd. PGship v.

o4 The Court is also mindful in June 2012, after its
Court denied Marvefs Motion for Leave to Supplement Expert Reports to TakeAotmuntthe @ ur t 6 s Summar y
Judgment Ruling(Docket No. 425). In so holding, the Court noted that expert discovery was to have been
completed by April 6, 2012, (Docket No. 315), and that as Marvell had been aware @dCMpJo s i t i on fdAwel |
its expertreports were due, [ ] it should have anticipated the possibility that the Court would ado@ CMJo si t i on. 0
(Docket No. 425).

& Each of the jurors had a notebook throughout trial that contained a copy of the patents, claims construction,
and a glossargf useful terms.
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Microsoft Corp, 598 F.3d 831,856 (Fed. Cir. 2010)( dv]igorous crossexamination,
presentation of contrary evidence, and careful instruction on the burden of proof are the
traditional and appropriate means of attaclshgky but admissible eviden@.(citing Daubert
v. Merrell DowPharm, Inc.,, 509 U.S. 579, 596 (1993

CMU claims that during crossxaminationPr. Proakisadmitted that the Worstell Patent
did not disclose all elements of tiiMU Patents(Docket No. 732)Dr. Proakis stated thdhe
WorstellPat e nt spoke of didiemed® (Daockemoln éBsat 93-9v).
During crosshe agreed that thé/orstell Patenn e ver put any mul tiplier
butstatdi t woul d be Atotally ob.w(DocketdNo.7Hatod). Theer s on
key toanticipation is that every element of the claimed invention must beilsss$an the piece
of prior art. Advanced Display Sys., In@12 F.3d at 128Zowever the prior art candescrbe
the elementsnherenly, such thata person of ordinary skill in the art coutill practice the
invention without undue experimentatidkdvanced Display Sys., In@12 F.3cat1282.

The Courtis mindful that Dr. Proakis is a technical expert, not a legal expert, and his
statementas CMU interprets it, is not dispositive on its olResolving all reasonable inferences
in favor of the normovant, theCourtdetermined that a jury could find thais statementhat the
mul tiplier would be Atotal | ywasmadeiocshow thatthe a per
prior art inherently described the claimed inventigDocket No. 726 at 94)Whether his
position is credibles the province of the juryCollins v.Signetics Corp.605 F.2d 110, 115 (3d
Cir. 1979) (fAiNeither a trial nor an appellate
that of the jury and thus usurp the jeyfunction as the principal finder of fawt)Given the
stage of trial, ta Court ad not find Dr. Proakigs statemento be an admission that tNéorstell

Patentdoes not anticipate the pateimssuit as a matter of lawlhe Court reiterates thahe
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making of credibility determinations, weighing of evidence, and the drawing of reasonable
inferences from the facts are jury functiénhey arenotto be usurpetby the Courtas a matter
of law. Eschelman554 F.3d at 433.

Having considered the evidence in the ligmost favorable to the nonmoving party,
Marvell, and giving it the advantage of every fair and reasonable inference inofighe
undisputed facts, this diirt concludd that Marvell had presented enough evidence for a
reasonable jury to find thatlaim 4 of the @39 Patentand Claim 2 of the G180 Patenwere
anticipated.Therefore, CMWds motion for judgment as a matter of law on this basss denied
and te question of whether there was invalidity by anticipati@spresented to the jury.

b. Obviousness

CMU arguedthat it was entitled to ydgment as anatter oflaw oninvalidity because
Marvell had failed to provide sufficient evidence that the asserted claims were olibhecasse
(1) Dr. Proakis again admitted that the Worstetent does not disclose all elements of the
CMU Patents(2) Dr. Proakis once more relied upon an incorrect claim construction making his
opinion both incorrect anthadmissible as a new opinion not disclosed in his expert refort;
and (3)Dr. Proakigs opinion was simply conclusoryDocket No. 732).

Dr. Proakisopinedthat even if thaVorstell Patentid not anticipate the asserted claims,
the Worstell Patenproves that the claims would have been obvious to a person of ordinary skill
in the art.(Docket No. 78 at 94). He stated that he believed a person of ordinary skill in the art,
reading theWorstell Patentlaims and Column 10, would know that sigma squared has to vary
from branch to branclfld.). This, heurged would makeClaim 2of the @80 Patent an@laim 4

of the B39 Patenbbvious to a person of ordinary skill in the art. (Docket No. 726 atHisg).

66

need not address the issue ag8mediscussiorsupraat Section \B.2a.
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analysis was based primarily on his examination ofwwaestell PatentHowever Marvell had
provided enough evidence to shdvat Dr. Proaki€s testimony was notooiclusory and that he
considered secondaigdicia of nonrobviousness, such as statementsDioy McLaughlin, Dr.
Moura, andDr. Kavcic regarding the novelty of aspects of their inventi@ocket No. 78 at
58-59).

He andDr. McLaughlindisputedwhat a person of the ordinary skill the artwould find
to be obviousand the nature of secondary considerati¢ibecket No. 726 at #37; Docket No.
736 at 8081). To this endDr. Proakis stated the reasons for his vi@ecket No 726 at 7577),
andthe Courtdoesnot find that they wee conclusoryas a matter of law. Obviousness, in the
end,is a question that must be determined based on the inaighe evidence presented aonl
credibility determinationsSeeUnigene 655 F.3dat 1360.

After considemng the evidence in the light most favorable to the nonmoving party,
Marvell, and givingit the advantage of every fair and reasonable inference in digthe
undisputed facts, theddrt concludd at trial that Marvell had presented enough evidence for a
reasonable jury to find thatlaim 4 of the @39 Patentand Claim 2 of the 4180 Patenwere
obvious.Therefore, CMWds motion for judgment as a matter of law on this bassdenied, and
the question of invalidity by obvissnessvasproperlygivento the juryto decide

c. Written Description, Indefiniteness, and Enablement

At trial, CMU contened that Marvell had adduced no evidence in suppoftits written

description, indefiniteness, and enablement defenéarvell acknowledges such in its Brief in

Opposition, stating AdAMarvell acknowl edges

t

h

(written description, e n a b(DoeketeNo.t749)Aacordingly, n d e f i n

these defenses are waiv@breover as there was no evidence presentedlanvellG invalidity
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defenses of written description, indefiniteness, and enablement, no reasonable jury could
properly find a verdict in favor oMarvell on these defense¢Docket No. 726).Therefore,
CMUG motion for judgment as a matter of law on these three defevsedenied as moot
(Docket No. 764 at 99).
3. Marvell G Motion for Invalidity
a. Anticipation

Marvell argues that itis entitled tojudgment as anatter oflaw or, in the alternativea
new trial on the issue of invalidity by anticipation because: (1) RAi®© did not consider the
Worstell Paten{Def. Ex. 187); (2) theWorstell Patentliscloses every limitation dlaim 4 of
the @39 Patent; and (3) that Worstelscloses every limitation oflaim 2 of the .80 Patent.
(Docket Na. 748, 805.

On the first pointMarvell has given the Court nauthorityas to why the fact that the
Worstell Patent was not disclosed to the Patent Office is relevaihietdMOL anticipation
analysis.Marvell arguesthat such acircumstancenay ease thburden of clear and convincing
evidence(Docket No. 748 at 2)yet, the Courtis mindful thatthe jury is tasked with weighing
the evidenceEschelman554 F.3d at 433The fact that the allegedly anticipatory reference was
not before the PTO does not change the clear and convincing standard for invalidity defenses,
and it is therefore irrelevant tahe Courgs decision onanticipation i4i, 131 S. Ct. at 2244.

Despite sme, he jury was free to consider thactin its determinatioron invalidity.®’

o7 The jury as the fact finder is tasked also with deteimgiexpert credibilityMiller, 2011 WL 7037127, at

*3 n.3. The Court notes several factors that could have had an impact on tseajualysis of the facts, including

length of the testimony, demonstratives, the thoroughness of presentation, and wadersibnding the expést
testimony, all of which, in the Coust estimation, weighed in CMig favor throughout the trial. For each of his
conclusions, Dr. McLaughlin methodically laid out his opinions, cited the underlying factual support, explained his
reasoning with drawings and demonstratives, and then reiterated his opinion again. (Docket No. 677). His approach
was extremely thorough, complete, and clear. Dr. Blahut and Dr. Proakis, on the other hand, were forced to testify in
a hurried, sometimes (idnted fashion due to the time spent on other witnesses by Marveihl team.
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At trial, CMU called Dr. McLaughlin, as arebuttal validity expert to show that the
Worstell Patentlid not invalidate the asserted clair®s. McLaughlinfirst testifiedthat CMUG
patents were novel in that they claimed a method using a set of signal dependent branch metric
functions and applied those signal dependent branch metric functions to a plurality of signal
samples(Docket No. 736 at 54Dr. McLaughlin contrastedhe CMU Patentdrom the Inkyu
Lee andWeining Zeng articles by explaining that those articles referred to a single signal
sample, directed just towards transition noise, widMUG invention is oriented towards
multiple signal samples and imi#ged to address noise associated with a specified sequence of
symbols, not just one transitiofid. at 54).

In regards tahe Worstell PatentDr. McLaughlin stated that bot8laim 4 of the 339
Patentand Claim 2 of the &80 Patentequire a set of signalependent branch metric functions
while the Worstell Patenonly contemplates ondld. at 55). Dr. McLaughlin explained that
Equation 20 of thaNorstell Patentshows just this single FIR filter(ld. at 65).Given Dr.
Kavcicts prior testimony andelateddemonstrativesDr. McLaughlin showed howDr. Kavcic
had originallyonly contemplatecbne FIR filter, which was the same as therstell Patent
invention, buthenmoved on from this idea to develop the invention in sldt.at 64).Next, Dr.
McLaughlin opined that Worstél patent takes transition noise into account by modifying the
branch metrics by a fraction, but that this
t he @z er ¢andthusnatror dll ranches(Id. at 67). He furtherexplainedthat the
fraction is a constant for all the branches, meaning that the method taughWortell Patent

is different from that discussed in the patentsuit, where that modification is variabléd.(at

Unsurprisingly, they were not able to elucidate their opinions as clearly as Dr. McLaughlin, who was by far the best
of the technical witnesses. (Docket Nos. 711; 726).
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67-68). Finally, Dr. McLaughlin concluded that thé&/orstell Patentid not apply the transition
noise adjustment to a plurality of signal samp(ik.at 70).

Dr. McLaughlindisagreed wittDr. Proaki€s opiniors on invalidity, consideringhem to
beincorrect.(Id.) Instead he testifiedthat Dr. Proakishaddescribed the Worstell method in the
opposite order of howhe patenidescribed itand referred to a further modified branch metric
equation that did not appear in théorstell Patent(ld. at 6768). Given all of this Dr.
McLaughlin stated that thé&orstell Patentlid not contain each of the element<Ctdim 4of the
@39 Patenor each of the element$ Glaim 2of the 4180 Patent(ld. at 73)In his opinion the
asserted claims of th839 Patenaind thedl80 Patentvere not anticipatedld.).

The factual disputes regarding invalidity that underlie the expepigions in this case
were for the jury to decide&seeln re Montgomery677 F.3d 1375, 1379 (Fed. Cir. 201@8rt.
denied 133 S. Ct. 7882012).0Once againDr. McLaughlinds conclusionsvereleft to the jury to
accept oreject as it was for them to determicredibility andtheweightgiven tosuchevidence.
Id. Considering the evidence in the light most favorable to the nonmoving party CMU, and
giving it the advantage of every fair and reasonable inference in light of the undisputed facts, the
Court concludd that CMU had presented enough evidence upon whichasarable jury could
properly find thaClaim 4of the 39 PatenandClaim 2of the 380 Patentvere not anticipated.
Therefore, Defendandgnotion for IMOL on the basis oinvalidity is denied.Similarly, the
juryGs finding that the patents were not invalidathee toanticipaton is not against the weight of
the evidence, and Marvélmotion for a new triabn these grounds thusdenied.

b. Obviousness
Marvell furthercontends that it is entitled jadgment as a matter #w or a new triabn

the issue of invalidity because the asserted clairesbvious.To prove otherwisepnce again,
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CMU profferedthe testimony ofts expert,Dr. McLaughlin In his analysisDr. McLaughlin
considered all othe pieces of prior art th&r. Proakisrelied uponin his opinion of invalidity
such as thénkyu Lee and Weining Zenarticles, as well aghe Worstell Patentin addition to
other pieces of por art thatDr. Proakis did not discusgDocket Nos. 78; 737). Dr.
McLaughlinthenconcludedhat the asserted claims were not obvigDecket No. 73&t 73).

Dr. McLaughlin also considered thesecondary indicia ohonobviousnessresented
throughout the trial such gwaise for the invention by the industry in general bgdVarvell
employeesand the fact that the invention solved a lmegceived problem(ld. at 71-72).°®
Additionally, CMU and Dr. McLaughlinproffered an email fronGGlen Worstel as secondary
indicia d nonrobviousness(PI. Ex. 161)In his emdi Dr. Worstell wrote that th&avcidMoura
inventionfi i s r e | a begotidmipwotk angli®peobably more interesting(ld.).

Based orhis analysis, the factors ofornrobviousnessand his knowledge of the fielByr.
McLaughlin concluded that néier Claim 4 of the 839 Patennor Claim 2 of thedl80 Patent
were obvious to a person of ordinary skill in the @#hocket No.736 at 73). Given Dr.
McLaughlinds opinion and the underlying factyaiedicatesthe Court dundthatthe question of
obviousness was rightly sent to the jury to resaBex\Walker, 46 F. Appx at 695;Miller, 2011
WL 7037127 at*3 n.3. Considering the evidence in the light méstorable to the nonmoving
party, CMU, and giving it the advantage of every fair and reasonable inference in light of the
undisputed facts, th€ourt found that CMU had sufficiently presented enough evidence upon
which a reasonable jury could properly fiticht Claim 4 of the®39 Patentand Claim 2 of the
3L80 Patentwere not olkious. Therefore Marvellés motion for judgment as anatter oflaw on

this issuewas denied The question of invalidity by obviousnesss properly decided byhe

o8 While, Dr. McLaughlin explicitly listed examples of indicia to show +adiviousness, (Docket No. 737 at

71-72), Dr. Proakis did not rebut Dr. McLaughiinconsiderations on this indicia or provide any contrary evidence.
(Docket No. 726).
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jury, which found that the patents were n@nderedinvalid for being obvious(Docket No.
762).Considering the evidence proffered by CMiis verdictwasnot against the clear weight
of the evidencand a new trial is not warranted to this defense

C. Willfulness

The Court turns to CMB& claims of willfulnessAt trial, Marvell filed a Motion for
Judgment as a Matter of Law on Willful Infringement andemewed Motion for Judgment as a
Matter of Law on Willful Infringement (Docket No. 740), both of which wereyfditiefed.
(Docket No. 700, 721, 740, 741yhe Court denied these motions on the rectwtiowing
arguments by counsel, letting the relevant issues of willfulness go to th€Qooket No.759 at
52-53).

After trial, CMU filed a Motion for a Finding of Willful Infringement and Enhanced
Damages(Docket No. 790)Marvell also filed avotion for Judgment as Matter of Law, or in
the Alternative, Mw Trial on NorDamages Issuesshereinit requests a JMOL or new trial on
the issue oWwillfulness.(Docket No. 805).

The Court will now address the specific matters raised by these matmrsdering all
of the partieSarguments antheentire trial record, to explain its earlier and current decision

1. Legal Standard

It is undisputedhat CMU must establish willful infringement by proving, with clear and
convincing evidence that (1) Marvell acted despite an objectively high likelihood that its actions
constituted infringement of a valid patent, and (2) that this objectiefiped rik of
infringement was either known or so obvious that it should have been known to the accused
infringer. Bard Peripheral Vascular Inc. v. W Gore & Assocs., Inc.682 F.3d 1003, 1005

(Fed. Cir. 2012)cert. denied133 S. Ct. 93 (2013; In re Seagatdech. LLC 497 F.3d 1360,
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1371 (Fed. Cir. 2007) (en bandhe Courfs determination shouldbefibased on t he 1
ul ti mately made i n t hBard 682 F.3diatri@8 ment proceedin
a. Objective Reasonableness
Marvell first argues that CMU has not proven objectimeeasonablenesgDocket No.
700 at 6 Docket No.741 at 7).To the contrary, the Court believes CMU has presented sufficient
evidence to conclude that Mangllactions were such that a reasonableqgre would have
considered there to be a high likelihood that infringement of GiMpldtents would result.

I.  Marvell & Knowledge of the Patents andAwareness of an
Objectively High Likelihood of I nfringement

The evidence at trial clearly and convincinglyows that Marvell had knowledge of the
patentsin-suit at the time of infringement by 2002 and that the very people who designed the
Accused Technologknew of the patentsTo the extent a question of faemained the jury
found as part of its Decemb6, 2012 verdict that Marvell haictual knowledge of thé 80
and®39 Patenprior to commencement of this lawsuit (in other words, prior to March 6, 2009).
(Docket No. 762 at-g). This jury determination is supported by substantial evidence.

Marvell first should have been awaoé Kavciods work throughan emailon March 8,
1998 from AleksandaKavcic to Nersi Nazari at Marvell, in whidbr. Kavcic inquired about
Marvellés detectors and sought information about the possibility of getting a job atliMéDed.

Ex. 1023).In that email, Kavcic states that he had dent Nazari his Globecom paper and
referredDr. Nazari to his other publications onlingd.) This GlobecomPaper addresses some

of the ideas expressed in the patents, but it is not the IEEE paper later referenced By Burd.

89 On these factthe Court believes the jury could have made a number of legitimate inferences, including the

possible conclusion Dr. Nazari may have shared Dr. Kéveiork with Marvelés team. The jury was instructed
that :
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(Docket No. 674 at 118)n sending this emaiDr. Kavcic did not grant Marvell any rights to
use the ideas in the pag@rld.). The respnse to this email was not proffered at trial, &d
Nazari did not testify at tridf*
Next, Marvell engineer Gregory Burthe developer of the Accused Technologtated
that heread Dr. Kavciés published papers and learned about his Viterbi detg€tocket No.
726 at 137)He t ol d hi s supervisor, Towmi mddalng iarm o2
(Docket No. 677 at 53:184:17; PIl. Ex. 227), and stated he was able to develop-apgural
media noise detector based on the Kavcic model from iB@vtEEE Paper(Pl. Ex. 279).Mr.
Burd then informed his superiors twice via email aboutGMU Patentsn January 2002(PI.
Ex. 280; Docket No. 677 at 734/3:11; Pl. Ex. 283)y{ And of cour se as | m €
Kavcicd et ect or i s.Ma Busddestifieal tha hetuged DroKpv@enodelto create a
simulation program at MarvelDocket No. 726 at 137)iQ. Did you or someone else at
Marvell create a simulation in the computer of what Professor Kavcic veasitilag? A. Yes, |

d i d MroBurd named his model KavcicP&8hdhe named his optimal simulator KavcicViterbi.

While you may consider only the evidencehe tase in arriving at your verdict,

you are permitted to draw such reasonable inferences from the testimony and the
exhibits you feel are justified in light of your own common experience, reason,
and common sense.

(Docket No. 764 at 55).

70 At trial Dr. Kavcic was asked,

Q: And you understood if you sent the paper to Marvell, they were free to use
the information that was in the paper in their business. Right?

Kavcic: No, sir. No. No, not. Because this was already filed for a patent, and
nobody is freeto use something that is without a license @ ifiled and then
ultimately patented.

Q: And--

Kavcic: But | was sending this to Dr. Nersi Nazari because | wanted him to
know what | was working on as a leadto providing me an interview, because

| waslooking for a job.

(Docket No. 674 at 11819).

n See supraote 21.
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In 2003, the KavcicPP was renamed to MNIP. Ex. 368).Both Dr. Wu and Mr. Doan, who
were engineers at Marvell at that time, testified thaltbecame aware of the patents in early
2002 when applying for Marvéll patent related to MNP technology, when they liEdtlUcs
patents as prior arfDocket No. 707 at 322Docket No.761 at Jt. Ex. [at 124:22125:19; U.S.
Patent N06,931,585)Yet, al three claimedhey had notead the patents at the timkl.).

In addition to internal notification on the patents, CMU also sent two letters to Marvell
CTO Dr. Pantas Sutardja and Matthew Glogen General Counseknclosing copies of the
patentsandinquiring if there was an interest in the pate(fs. Ex. 422 PIl. Ex. 431).Marvell
did not respond to these letters becaas=CEO Dr. SehatSutardja allegesthey werefi n o t
interested in using the technol ogy Fun iduwru, c i
customer of Marvels r ead channel i . e. 5575M, 7500M, 0 w
that it had received a license offer for MU Patentsn sui. (Pl. Ex. 477)Fujitsu wrote that
Aisince it seems that these patents might be r
end of November, your opinion regarding relationship between @&MRatents and the above
Marvell lead pic] channel andt he speci fic grounds/(lde &l ons f
documents were found in relation to this letserd Marvelés corporate designee testified that he
did not know of any response to this let{@ocket No. 761 at Jt. Ex. C 884535).

Despiteknowing about the patenis-suit, the evidence presented at trial reveals that
Marvell made little effort to determine whether it was infringing these patBntswWu, Mr.
Burd, and Mr. Doarall state that they decided not to read the patent claims,tbgagh email
correspondence indicates that both were aware that Dr. Kavcic had patented his al@®kithm.
Ex. 280; PI. Ex. 283)f believed, this behavior is a clear sitheydisregar@da high likelihood

of infringement. Once presented with the patgntMr. Doan did not conduct further
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investigations on his own, tell others to investigate or send the patents to Mdpgalteam’”
(Docket No. 761 at Jt. Ex. C at :230). Instead, he directed his employees to continue working
to capture the realizedain and eported that his employees would continue to work on the
AKavci c (Idnat &e D atd9al91; Pl. Ex. 285)This occurred around the time that he
was promoted from his position as principal engineer of the signal processing group to Vice
President of read channel developmébobcket No. 761 at Jt. Ex. C at-1G). While Marvell
alleges that the MNP is a suboptimal versiorDof Kavcics work, Dr. Wis 2003 email to
Doan stated that he and Burd wettebethengribirmime nt i n
structure that Kayv ¢PlEx 366 DogketNe.877 atdi-38R)i s paper . o
These failed opportunities to investigate engendered a great deal of risk that dglarvell
engineers infringeMUGs patents.Moreover, the lack ofaion by Marvelés employees does
not conform to Marveds own purported IP policy, whichccording to the testimony d@r.
Armstrong, Marvelis Vice President of Marketing, requires that any such information about
patents be forwarded to the legal depamifor analysis(Docket No. 761 at Jt. Ex. C at 294
295). Despite this Dr. Armstrong stated that he did not know whether@GMU Patentsvere
ever submitted to the legal department according to this pdlityat 295, 299)He further
testified that kB was not aware of any internal discussion about licensing the patents from CMU
given Fujitsuis letterrequest(id.).
Marvellés lack of inquiry about the possibility of infringement also meant that it took no
effort to avoid infringement of the subjgmatentsThis fact was specifically corroborated by Mr.
Burd, who stated that he was not aware of any measures being taken to stop u€intthe

Patents (Docket No. 678 at 101 Marvell is asophisticatecentity with nearly3,000 patents.

= Mr. Doan testified by way of deposition designations. (Docket No. 761 at Jt. Ex. C). Mr. Doan left Marvell

in October of 2009.1¢.). As a former employee, he may not have been peeavith any bias towards Marvell,
compared to other witnesses who were still current employlees. (
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(Docket No. 707at 53). Yet, it took absolutely nosteps toinvestigaé these patentbefore
producing 2.Jillion chips, despite the fact that the technology wasnedafter Dr. Kavci¢ one

of the inventors of thecMU Patents® To this day, Marvell continieeto use theAccused
Technology In fact, at trialMr. Burd testifiedthat Marvell had no plans to discontinue using the
technology.(Docket No. 678 at 101Pnly as of July 2018 sevenmonths after the verdidtis

it beginning to design around the technolg@ocketNos. 889 898).

Succinctly put, Burd presented his superiors at Marvell with a product named
AKavci cPPO and noted that Dr. Kavcic held a p
apparentlydone to investigate infringement, reach out to Dr. KawicCMU, or respond to
CMU and Fuijitsd@s inquiries on saméAccordingly, CMU has shown that Marvélbehavior
created an objectively high risk of infringeme®&eeSpectralytics, Inc. v. Cordis Cor%49 F.3d
1336, 1348 (Fed. Cir. 2011) (failure to intigate the patent situation is a consideratioat
tendsto establistwillful infringement).

i. AReasonabl edo Defenses

In response to CM& claim of willfulness Marvell urges that h ébijeGtived prong of
[willfulness] tends not to be met where an accused infringer relies on a reasonable defense to a
charge of i Barfl., r682nFg3d m@tel005Given its stance, the Court will review

Marvells defenseshow they evolved and wetesedat trial, if at all

As shown at trial, Mr. Burd stated at his deposition:

Q: And why use the Kavcic approach, as the yardstick?

A éj ust b e c aus eecame a yamstick.el dankkawnmiy. lo f b

mean, people use it.Gt like when you sayou know there are certain people

which get associated with s o me event é. Ronald Reagan i s <crec
breaking down the wall. Well, | didhsee him break any bricks. dtit? But yet,

he is the one. So same thing.

(Docket No. 771 at Ex. H at 110).
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Marvell had several overarching defenses to the willful infringement claim, the first
being that Marvell believed its own technology covered the MN#Pthis end, Marvell was
allowed to presenat trial, patent U.SPatent Numbe6 , 9 3 1, 5@85 Patat t id)ed fin
July 2002, with Dr. Wu and Mr. Burd listed as inventors, and which related to MNP
technology’” (Def. Ex. 266) These patents may be relevant to the state of mind of the infringer,
but infringement is determined by mapping the claims ofpdientsin-suit onto the Accused
Technology.SeeAkamaiTechs.6 92 F. 3d at 1307 (ABecause pat
liability offense, the nature of the offense is only relevant in determining whether enhanced

damages ar e Manallr argaeh thag sinced the PTO had granted Marvell 685

74

The &85 patent is owned by Marvell International Ltd, based in Hamilton, Berng&ea®b85 Patent.

Marvell International Ltd.is not a party to this case, and, as such, CMU argues these patents are irrelevant. (Docket
No. 726 at 4). CMU contends that the admission of these patents opened the door to inquiry ofsMarpaltate
structure, such that this patent and hundredghadrs offered as exhibits at trial

are owned by Marvell International, Limited as part of the tax structutax
favorable structured call it. So, you know, if they would want to go there with
respect to those patents, we ought to be entitledlkoabout, you know, why

that works and how it works and wiatgoing on there. The fact that Marvell

has to pay royalties to itself although, frankly, they did not give us discovery

on that issue and so they @ialk about a number, but, you knowgeybve
introduced that patent and want to introduce evidence of about 200 more that are
owned by some other entity.

(Docket No. 710 at-®). In its order on Marvell motionin limine, the Court precluded CMU from introducing
evidence or argument at trithat Marvelfs tax strategy was illegal or inappropriate. (Docket No. 605). Thus,
evidence on this subject was not introduced by the parties during trial.

» The Court reminded the jury throughout the trial that owning one or more patents in itself a§ not a
defense against the charge of infringement. The following instruction was taken from thé peospiesed limiting
instructions (Docket No. 625 at Ex. 4), and was repeatedly used during trial:

You have heard testimony about Marvell anidether Marvell does or does not
own a patent. Marvell may claim that some of its patents cover some of the
accused chips or simulators in this case. It may also claim that it improved on
the CMU patents. While this evidence may be relevant to some issuesily
decide, owning one or more patents in and of itself is not a defense against the
charges of infringement of the CMU patents.

(Docket No. 707 at 90, 294).
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Patent, Marvell believedt did not infringe’® The reasonableness of this positigiven its
factual naturewas left forthe jury to decide Bard, 682 F.3d at 1008Indeed, Marvelis
argument on this point is completely factual, as it has not argued any legal theory to gsipport
defense thaits later patentan some way invalidatearlier ones, or that owning a patent on
Accused Technology is @er sesign of reasonableneasdnon-infringement. To the extent that
this defense is factual nature, it was presented to the jury, as instructeBarg,”” and the jury
found that Mar vell had no (Doakdi Ne @62).TheeCoyrt r e a s o
likewise agrees.

A novel andnon-obvious aftelissued patent may be valid over a piigsued patent, but
that does not mean that, if practiced, the technology disclosed in thésafted patent would
not infringe the prioissued patenBio-Tech. Gen. Corp. v. Genentech, |r80F.3d 1553, 1559
(Fed. Cir. 1996) @ fowrh matene doess rnote qortstiute @ f defeose €o
infringement of someone e pat ent . 0) (i n tTeerefore,lMargelstowet i on 0|
reliance on its own patents is misplac&hther thanfocusing onits patents, which have
absolutely no bearing on the reasonableness of its defense, the inquiry should center on the
Accused Technologyand CMWs patentsMarvellGs assertions that its patents form a valid
defense are not at all reasonable, eitegally or, according to the jury, factuallsis the Court

will now explain

" Of course, a patent issued by the PTO may later be declared irSedigb U.S.C. § 282Indeed, Marvell
has sought to invalidate CM¥ patents in this case. (Docket Nos. 747; 748)

" i [ e Judge may when the defense is a question of fact or a mixed question of law and fact allow the jury

to determine the underlying facts relevant to the miefeeBard, 682 F.3d at 1008. Trial courts have adopted this

practice in similar patent case&ee, e.g.Grant St. Grp., Inc. v. Realauction.com, LLCiv. No. 091407, 2013 WL

2404074, at*46 ( W. D. Pa. May 31, 2013) (likely mired questiong of lawoandc | ud e s
fact with regard to Realaucti@ defenses, insofar as the jury should be presented the evidence to determine the
underlying facts relevant to the defenses before this Court rules on the objective prong of willful im&imgé 0 )
(internal citations omitted).
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To the extent that Dr. Wu has suggested that he consulted with Mategidl counsel
about the patent, the Court notes that this testimony is hotly contested, was not stgnifica
developed at trial, and was shrouded by the attechewt privilege.Dr. Wu testified that the
Apri or a Gl80,Patent anceth@®39 Rateng, was given to Mandsllpatent counsel and
that he later obtained his own patents (owned by a Maewéity).”® (Docket No. 707at 323;
Docket No.709at 90).Marvell, howeverhas expressly stated throughout this litigation that it is
not raising advice of counsel as a defense to the willfulness ci@dmsket No. 1741 at 7778).

To that endthe Court on December 20, 20ided that Marvell could not at trial A wi t hou't
putting the actual communications from counsel at igs@egue that its receipt of a patent
implies or suggests that Man@llcounsel returned a favorable opinion that Mh@geNLD-type

and MNRtype chips and simulators and the Kaw¥iterbi simulator do not practice the
patented met hods o(bocketiNe. 758)Deseite this,Marvellls adumssl . 0
attempted to implyat closingthat its engineers had vettétis patent with counsddased on
snippets of Dr. W& testimony (Docket No. 759 at 780). The Courthasdoubtsaboutthe
credibility of certain testimony® regarding this consultation and the reasonableness of this

defense, given its years of involvemerith this mattef®

8 CMU contends that Dr. Wu was clear in his deposition that such communications with a lawyer regarding

the patents were made only for his prior art search for his own patent filed in 2002. (Docket No. 799)at 91
& As the Court recounted in its opinion on Mar@IMotion for a Mistrial, (Docket No. 900), Dr. Wu during

his testimony clenched his jaw, drank an entire pitcher of water, generally appeared uncomfortable, and
continuously looked at Dr. Sutardja in thack of the courtroom throughout his appearance as a witness. In this
Courfs estimation, the jury could have easily found Dr. Wu was not credible given his demeanor on the stand. On
this and all other areas of inquiry, the jury was charged to weigh witness testimony and give it the appropriate
weight it deserved or discredit thestimony completelySee.e.g, Barber v. CSX Distribution Sery$8 F.3d 694,

700 (3d Cir. 1995).

8 Upon considerationof CM@8 fAMoti on in Limine Strike Testimony ar
Marvellés Presuit Communications with Counsel abdbe Patentin-Sui t 6 ( Docke't No. 722), t
Marvell to produce any and all documents that involve or reference Mr. Gregory Burd, Dr. Zining Wu, Eric
Janofsky, Esqg., CMU, Kavcic, or Seagate between the years of 2001 to 2003, and any andrahtoinvolving

Fujitsu between the years of 2003 to 2005 to the Court fdn ammmerareview. (Docket No. 737). The Court

74



Case 2:09-cv-00290-NBF Document 901 Filed 09/23/13 Page 75 of 126

Next, Marvell argued that it did hanfringe the patents-suit in its chips and chip
simulators because the pateimtss ui t ar e t(DoeketiNo. 341 atl9,elR, 15 18)his
defense does not addradarvellGs KavcicViterbi Simulator, whichit acknowledge embodies
the fAcompl exo s o’ Matvell@laimsatat eveh the ipventors oftthe patents
admitted that their method was too complex to implement in an actual chip, suggesting that
Marvell could nothave wili | 'y i nfringed on a -oppattiematl owistohl uit
(Docket No. 759)But, optimality is not relevant to whether Marvell used a method that includes
each and every method step of the asserted claithe patentsn-suit. AkamaiTechs, 692 F.3d
at 1307 As Dr. McLaughlin explained at trial, the difference between an optimal and sub
optimal media detector relates to performance as measured by SNR gain rather than
infringement.(Pl. Ex. 279; Docket No. 677 at @®%). In fact, hespecifically stated that the sub
opti mal detector fAwould be using the same met
677 at 65), and he has testified that the gpiimal versions do infringe on CM¥ patents.I¢.).
MarvellGs infringement experDr. Proakissimilarly agreed that subptimality is not part of the

infringement analysi& Furthermore, Marvell cites no legal authority to supportaiiserted

reviewed these documents on December 19, 2012. The Court took said documents under advisement in reaching its
decision on willfulress, but did not base its analysis herein on any document produced under this order. (Docket No.
759at186187) (Alt was only the Court which asked for the d
and the opinion t Goartisdso web anvare thhat yot édraw[al ihférence one way or the

ot her . 0) .

81 Marvellés 30(b)(6) designee on the technology stated,

This (Plaintiff Ex. 93) is KavcicViterbi.cpp class, written by engineers in
Marvell, and | do believe it contains the implementation, as understood by our
architecture team of the IP which is taught in Professor Kévgiapers, and
consequently in his pait.

(Docket No. 677 at 17071; PI. Ex. 93).
82

To this end, Dr. Proakis testified that:

A. | dond believe suboptimality- optimality or suboptimality is mentioned in
any claims of the patent.
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position that complexity constitutes a defense to infringement, and this&Coesearch &rts
have uncovered no such authority.

Once again, Marvel defensés factintensive.Whetherit was reasonable to believe that
the MNP, merelyb y b e i -optimalfd dicdunbtuse the method dhe CMU Patentgjoesto the
defendantSstate of mind regardinthe alleged infringementThe jury waspresentedvith the
convincing testimony of Dr. McLaughliexplaininghow the MNP used the methods well as
the 2003 email fromDr. Wu to Mr. Doan stating that he ariddr. Burd were implementig an
approach that fAturns out to be the oPLiEg.i nal S
366; Docket No. 677 at 13¥435). Ultimately, the jury had to decide what was reasonable based
on the credibility of witnesss andthe weight to be give to the evidence Eschelman v. Agere
Sys, 554 F.3d 426, 433 (3d Cir. 2009)hey found that this was not a reasonable defense
(Docket No. 762)andthe Court takes this jury verdict on a question of fact as advisory to its
overall holding on willfulnessSeeBard, 682 F.3d at 1008.

Specifically addressing the KavcicViterbi Simulator, Marvell has presented little to rebut
CMUG position that this simulator infringes the patantsuit. Mr. Burd outright states that this
simulator contained the implemetita on of the Al P whi ch&pagrst augh
and conseque n t(DogketiNo. 67 atsl67)davellés ronly. adgumensupporting
norrinfringement on the Kavcidterbi Simulator appears to be that the patémisuit do not
cover simulators. (Docket No. 671.o t he extent that this 1s a i

to decide this question based on the weight of the evidence and the credibility ofSssme.

Q. So a suboptimal version of an invention featoverd by a claim can still
infringe; right?

A. It may or it may not. It depends on the circumstance.

Q. Right. But sukbptimality doesf enter into the analysis at all; does it?

A. No.

(Docket No. 711 at 28282).
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Eschelma, 554 F.3d at 433Marvell, however, presented no evidence showing thist
employees believed the pateirissuit did not cover simulators at the time of infringenfént.
Indeed Mar vell empl oyees consi der ed agamswhighav ci c
they continuously run testgDocket No. 677 at 55And, o evidence was ever presented as to
why Marvell believes using the patented technology for comparison and testing purposes negated
the need for a license on said technology.

Marvell further argues that CM@G delay in initiating this lawsuit suggests that the case
for infringement is not sufficientlpbviousto support dinding of willful infringement. (Docket
No. 741 at 8).Given thatthe willful infringement inquirydepends on the alleged infringer
conduct rather than the litigation strategy of the patemterss Seagate497 F.3d at 1374, the
Court fails to see how CM@ timing with respect to the litigation is relevamt this issue
Moreover, Dr. Wu testified wring trial that it was not possible for anyone outside of Marvell to
determine the technology used on the chips without Md@svefigineers explaining hats chips
worked. (Docket No. 709 at&34) ( " JustColliak &k e@mpesa its fgaumul a a
to understand how the circuits implemented, the implementation detail, yes, you do need to talk
t o our Idealsgsthted.that)he would not have explained to CMU ftswhip circuitry
was implemented and had never told Dr. Kavcic about thefuse algorithm at Marvell despite

meeting him several tim&8(ld. at. 63:1963:24).These facts may well have delayed CMU from

8 Certain witness (such Dr. Wu, Mr. Byr®r. McLaughlin, and Dr. Blahut) testified to the nature of

simulators and whether in their opinion simulators process real or simulated data. (Docket No. 6 717&; 167
Docket No. 707 at 30811, 322; Docket No. 711 at 2&66; Docket No. 726 at 13136). However, none spoke to
how their beliefs about the nature of simulators affected Mdsvadicision to use the pateitssuit.

84 During trial, Dr. Wu discussed the significance of naming active projects after Dr. Kavcic:

Q. Did you tell Dr. Kavcigyou had files named after him?
A No.
Q Why not?
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making a determination as to whether it could bring a lawsuit in good®failt. again, it is the
infringerG actions, nothe patente®, thatprove willful infringement. Seeln re Seagate497
F.3d at 1374.

Marvell assertagainthat the Couds comment that Marveéll invalidity defense was a
Aicl ose call o in its opinion denyi ndnessasnamar y
matter of law.(Docket No. 741 at 11)The Court has already indicated that its prior summary
judgment rulings do not amount to a finding that an objectively reasonable defense has been
presented® (Docket No. 601, at 4/onsanto Co. v. E.I. Dpont de Nemours and G&iv. No.
09-686, 2012 WL 2979080, at *2 (E.D. Mo. July 20, 201Zprant St. Grp., Inc. v.

Realauction.com, LLCCiv. No. 091407, 2013 WL 2404074, at *3 (W.D. Pa. May 31, 2013)

A Why should I? Ifs just-- ités like Dr. Viterbi, right? | think | bump into Dr.
Viterbi at the conference, should | just approach him and say: Dr. Viterbi, we
implemented your algorithm named after you?

(Docket No. 709 at 64). In addition, Mr. Burd and Dr. Wu testified that their references to Dr. &awaine were
meant to reference the media noise problem that Dr. Kavcic identified in his gdpat.22).

8 The Court is cognizant dtule11 of the Federal Rules of Civil Procedure, which establishes the standards
that counsel must follow when making written representations to the courtRRIg&l(b) of the Federal Rules of
Civil Procedureprovides in pertinent part:

[bly presenting to theourt a pleading, written motion, or other papevhether
by signing, filing, submitting, or later advocatingdiin attorney or
unrepresented party certifies that to the best of the p&rskmowledge,
information, and belief, formed after an inquiry reasbfe under the
circumstances:

(3) the factual contentions have evidentiary support or, if specifically so
identified, will likely have evidentiary support after a reasonable opportunity for
further investigation or discovery[.]

FED. R. CIV.P. 11(b)(3. GenerallyRule11 filmposes on counsel a duty to look before leaping and may be seen
as a litigation version of the familiar railroad crossing admonitiodstop, look, and listef® Oswell v. Morgan
Stanley Dean Witter & Cp507 F. Supp. 2d 484, 488 (D.N2D07)(quotingLieb v. Topstone Indys/88 F.2d 151,

157 (3d Cir. 1986)).

86

di spute as t o FeorRyCivnRa36.eArdefense mhyabe tinreasonable even if the Court had earlier
found there to be genuine dispute of material fet®, e.g.Grant St. Grp 2013 WL 2404074 at *3. Moreover, in
considering a motion for a judgment as a matter of law after trial or a matican riew trial, under Rule 50, the
Court looks at the evidence, actually presented at trial, in the light most favorable to #mevamt.Galeng 638

F.3d at 196. These standards of review are not one and the same.
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Having now examined the trial record as a whotbge Court declines to hold that
Marvellés failed invalidity defense affords shelter against a finding of willful infringemen. |
clear to the Court that in order for Marvell
time period of 20042009,there needs to be some proof that the basis for such invalidity defense
was known to the infringers or even tperson having ordinary skill in the &ftIn this regard,
Marvells claims at trial rested on the Worstell Patent, U.S. Patent No. 6,282|@6&. (Def.

Ex. 187).Despite sameMarvell proffered no evidence that anyone at Marvell knew of the
Worstell Patenfrom 2001 until this litigation began in 2008herefore,Marvell did not have

any basis to believe that it could reasonably invoke sudbifense to infringemeptior to this
infringement Insteagd Marvell pursued a course of conduct that was without regard to the
potential legal ramifications of infringemertiven if the Courtconcluded that Marvell has now

put forth a reasonable defentseinfringement that has been developed during litigation, such a
determination would not be dispositivRather, the full weight of Marvéll actions as
documented in the record and presented at trial precludes the Court from finding that a
reasonable peon would believéts actions did not involve a high risk of infringemeRtrther,
invalidity of the patentin-suit was a factual determination to be made in this ®ase.such

the reasonableness of reliancesachinvalidity defense was also the pvgative of the jury.

87 The idea that outside counsel digering prior art thatnay invalidate the paterih-suit, eight years after

the start of infringing activity, defeats willful infringement, seems contrary to the spirit of the law. Just because a
defendant is able to hire a lawyer to develop a defens@#beat suit, cannot mean that its prior actions no longer

ran an fobjectively high IllndecSkagdied ®d B f 3 dp drbadedndry3 v 4 f r( ifin
circumstances, willfulness will depend on aninfrifger pr el i ti gati on conduct . 0) .

8 It would clearly be in error for the Court to have determined that no reasonable defense to infringement

exists before the jury even decided the factual underpinnings of invalidity and infringement. To do so would mean

the Courts finding of objective willfuhess necessitates judgments as a matter of law on validity and infringement,

or the Court could be Il eft stating that fino reasonabl e
with the jury possibly finding for the defendant on same.il8@iy, it would mean that allowing any defense to go to

the jury necessitates a finding of no willful infringement. 8gé.td. Péship v. Microsoft Corp.598 F.3d 831, 860

(Fed. Cir. 2010) (AThe fact t hat ndudng wosirdringemeptramds e nt e d
invalidity, does not meanthejuisyy wi I | ful ness finding | acks a sufficient
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Marvell has trotted out a number of different Aofringement or invalidity defenses
throughout its four years litigating before the CodNeverthelessthe Courthas consistently
found that the issis0f infringementand invalidityareto be decided by the jurffo the extent
that Marvellagainbelieves the Court should denyfinding ofwillfulness on the basis that the
earlier defenses that were not presented to the jury were reasonable, the Court di$agrees.
Marvell thoughtthta any of t hose Aot heitéhouldddvemesented wer e
them to the ultimate finder of fadhe jury.

lii. Conclusion: Objective Willfulness

After taking into accounthe totality of thislitigation, the Courtfinds the question of
whether Marvell acted despite an objectively high likelihood that its actions constituted
infringement of a valid paterib be in part a question of factThe Federal Circuit sittingn
bancheldiwhen t he r esol utea o deferséd is afacjua matterchoweaer, i s s
whether reliance on that issue or defense was reasonable under the objective prong is properly
consi der ed Pdwgll viHoree DepotrUyS.AQ In663 F.3d 1221, 12387 (Fed. Cir.
2011).This Court recogzes that the Federal Circéstdecision irBard holds that this objective
recklessness determination lowevefideci ded as a matter of | aw
1008. Given thelack of further guidance by the Federal Circuit on how to reconcéseth
principles in a practical manner for trial, and the Cigsudwn debate on the precedential value

of Bard?®® the Court sent the question of willfidssto the jury forfactual findingson an

8 In the Federal Circuiten banadecision inHighmark, Inc. v. Allcare Health Management Systems.,

Inc., the fivememberdi ssent opinion wr it tBardishdiding taut tthey abjectite prong st at ¢
&hould alwayde decided as a matter of law by the juiiggnnot be reconciled with o w e IFbr re@sons similar

to those discussed below, this court should also tB&de n b &01d¢.3db1351, 1357 n.1 (Fed. Cir. 2012)

(emphasis in originalJudge Reyna, in another minority dissent, agreedBdni@twa s fia puzzl i ng concl
we can transform a question of fact into a mixed question of law and faalen torexclude a jury from deciding

what conductldiatsl366 Sinalarlp, m dudde dMayés original panel dissent in thighmarkcase, he

concl uded Bardusutps theefaetmding eole of the trial courts and is plainly inconsist with our
precedent it is an out IHigemark 687 3da300, h3aRl (FredeGir2dl8)nt i al v al u
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advisory basisThis, the Court believess in accord withBard, which affirms thatunderlying
fact questions should be sent to a jUty.

In makings its ultimate finding, the Couraisconsideed the whole record,including all
of the evidencethe juryG verdict on infringement and invaliditilarvells knowledgeof the
patents;and the reasonableness dheir defenses; along witthe juryGs advisory verdict on
objective reasonablene¥sin doing so, the Court, as the firabiter, finds that CMU has shown
by clear and convincing evidence that Marvell acted isrediard of an objectively high
likelihood that its actions constituted infringement of a valid pafeémis, CMUs Motion for a
Finding of Objective Willfulness is granted (Docket No. 790), and Mai/elIMOL and/or
Motion for New Trial as to Objective Wililness (Docket No. 805)is denied

b. Subjective Prong

Under the subjective prong of willful infringemerit,t he patentee must al
that this objectiveidefined risk (determined by the record developed in the infringement
proceeding) was either known or so obvious that it should have been known to the accused
i nf r iRoged 1663 d.3d at 1236The jury ultimately determines whether this subjective

prong is metld. Notwithstanding a finding of objective willfulness, Marvell further maintains

®© Initially, the Court had contemplated sending interrogatories to the jury on the factual issues underlying the

objective prong of willfulness, but it became apparent thatthisnot feasible given the number of claims, disputed

facts, and defenses presented. For example, in considering Marvell e | i1 ef t hat its i nventior
jury needed to wei gh t {neuitfthe AAocecpsedeTedhrolpgihe Mdrvelltphtents,ghat ent s
relationship between same, and the credibility of the witnesses who claimed to believe they were not infringing due

to this factor, balanced against all of Mar@&linfringing activity. Further, this is not a case in which thiedsges

were tried in prior proceedings. With the paiagreement, infringement, validity, damages, and willfulness were

all presented to the jury in one trial.

o The jury verdict addressed objecti ve knoeledgeofitleb| e ne s s
[ patents] prior to commencement of this | awsuit (in ot
of the [patents] and prior to commencement of this lawsuit, did Marvell have an objectively reasonable defense to
CMUGBcaim of infringemen{/?70 ©ORhoclidti eddi véeoei a1t fa@l ness, t
learned of the [patents], do you find clear and convincing evidence that Marvell actually knew or should have
known that its action would infringe tiec | ai ms of Id)he patents] . o (
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that no reasonable jury could find that Marvell possessed the requisite subjective intent for
willful infri ngement(Docket No. 741 at 13).

Again, the evidence presented at trial belies MaiwedssertionsCMU has presented
sufficient evidence that would permit the jury to find tiMarvells engineers woréd on
multiple projects bearing Kavcis name, cledy indicating that those engineesgre aware that
Dr. Kavcic had &and in creatinghis technologyMoreover, Marvels failure to investigate the
patents despite the high likelihood of infringement militates against a finding that it had a
subjectivelyreasonable basis for believing that it was not infringing or that the patents were
invalid.

In addition, as the Court has already explained, the conduct of Mareeljineers in
copying Dr. Kavcic and Dr. Moutawork as described in thegapers is relant to finding that
Marvell had a subjective intent to infringe. CMU presented evidence at trial showing that
MarvellGs engineersluplicatedthe technology described Dr. Kavcic and Dr. Mourd& papers
in their chips and simulators, as testified to by BicLaughlin.(Docket No. 677 at 585). The
evidence shows thahartly after beginning work on the Kavcic model, Mr. Burd prepared a
preliminary writeup of the KavcicPP detectarhich referenced the work of Dr. Kavcic and Dr.
Moura. (Pl. Ex. 280).Again, Dr. McLaughlin testified that this KavcicPP wrig became the
MNP circuit. (Docket No. 677 at 667). Although Mr . Burd stated that h
following the paper® not tshe amalt @rhtat ohlé(atid, Brf McLaughlin at t h:
tedified that the papers are virtually identical to what is described in the pdtdnts.6667).

The evidence also showed that when Kacitame was disassociated with the project,
there was no functional difference between the old and new computes. (8 Ex. 368;

Docket No. 677 at 81)Dr. Wu informed Mr. Doan that he and Mr. Burd were working on a
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model that ended up being the original structure that Kavcic proposed in his(PhpEk. 366;
Docket No. 677 at 13435).Dr. McLaughlin confirmedhat the NLD used the original structure
proposed irDr. Kavcios paper, and subsequenihythe CMU Patents(Docket No. 677at 136
137). This evidence of copying contributes to the Cautinding that Marvell acted in a
subjectively reckless manner withspect to the risk of infringing the subject patents.

In arguing that it lacked knowledge about the underlying infringement, Marvell points
out that CMU acknowledgeits reputationas a technology innovatofhe Court fails to see how
this pertains to wether Marvell knew or should have known that its actions ran an objectively
high risk of infringing the patenis-suit. The Court also findsinavailingMarvellG alternative
argument that CM& failure to followup on its 2003 licensing letters lull&dnto a false sense
of security.Nothing disclosed at trisdvenindicated that any person at Marvell considered the
implications of these licensing lettefdor was there testimony from Marvell employees stating
that theywere awaréCMU failed to follow up with othemquiries Rather, when presented with
potential warnings about the risk of infringement, Marvell ignored them and proceeded ahead in
developing read channel technoldzpsed orr. Kavcic andDr. Mourads work

For all ofthese reasons, after considering all of the evidence in this case in the light most
favorable to CMU, and drawing all reasonable inferences in its fava@ubjective willfulness
the Court denied Marveds original and renewed Motion for Judgment as dtéiaof Law on
Willful Infringement, (Docket Ne. 699 740), and denies Marves JMOL now.(Docket No.
805). Likewise, the Court find<CMU presented sufficient evidence on which a jury could have
found that Marvell knew or should have known about thetankbal risk of infringementThus

the verdict on subjective willfulness is not against the great weight of evidenddaamellcs
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request for anew trial is not justifiedAs such, he Court grants CM& Motion for a Finding of
Willful Infringement. (Docket No. 790).

D. Damages

The Courtalso considerdlarvellés Motion for Judgment as a Matter of Law, New Trial
and/or Remittitur with Respetd Damagesalong withrelated briefing(Docket Nos. 807808
829 855 857). In thesemotiors, Marvell renews arguments from igtrial IMOL. (Docket
Nos. 70L 702 725 738 739. In sum,Marvell maintainsthat the jury award d$1.169 billion is
legally unsound and factually unsupported. (Docket No. 88U counterghat the award is in
accord with thegoverningstatute and Federal Circuit precedent, and supported by the facts of
record.(Docket No. 829).

1. Legal Standard

As the Court has set forth in a number of prior decisions, in a patent infringement action,
asuccessful plaintiff is entitled to Adamages
no event less than a reasonable royalty for the use made of the invention by the infringer,
together with interest and c 08s284 Twa sorm$ ofx ed b
compensation are authorized by § 284: lost profits and reasonable royalty damages.
Techs., Inc. v. Gateway, In&G80 F.3d 1301, 1324 (Fed. Cir. 2009). Because CMU does not
manufacture or sell products that practice the claimethods, it is not entitled to lost profits.
CMU thus bears the burden of proof to establish its damages at trial through a reasonable
royalty. See Lucent 580 F. 3d at 1324 (citation omitted)
on the patentee. 0).

A A asomable royalty contemplates a hypothetical negotiation between the patentee and

the infringer at a ti meedoHatf7@rFSupp.2dat 689n(dtingi N g e me

84



Case 2:09-cv-00290-NBF Document 901 Filed 09/23/13 Page 85 of 126

Hanson v. Alpine Valley Ski Area, In€18 F.2d 1075, 1078 (Fed. Cir. 1983)he hypothetical
negotiationassumes two preconditions are met: {iat both the patentee and the accused
infringer are willing parties to the negotiation, g2jthat the patent was valid, enforceable, and
infringed. GeorgiaPacific Corp. v. U.SPlywood Corp,. 318 F.Supp. 1116, 1120 (S.D.N.Y.
1970). TheGeorgiaPacific case sets out a series of factors that may be relevant to the analysis
of a reasonable royaltyd. A Al t hough some approximation i s
reasonable royaltyhe Federal Circuit requiresound economic and factual predicéties that
a n al YediHat, Irmg.705 F.Supp.2d at 689 (quotingiles v. Shell Exploration & Production
Co., 298 F.3d 1302, 1311 (Fed. Cir. 2002) (citation omittezhg also i4i598 F.3dat 857-58
(citing Lucent 580 F.3d at 1325) (Afany reasonable r
el ement of approximation, and wuncertaintyo).

In general, the determination of compensatory damages is within the province of the jury
andisentitd t o gr e alee wdRBofoegh ef Denmardr/4 F.Appdk 85, 87 (3d Cir.
2012). TheUnited StatesCourt of Appealdor the Third Circuit? has held that a remittitur is
appropriate if the trial judge <concludes t he
e X ¢ e s Gortez @..Tans Union, LLG517 F.3d 688, 715 (3d Cir. 2010). The reduction may
not be less than the maximum amountthai e s not @Ashock t Ewnsjpudi ci 8
Port Auth. of N.Y. & N.J273 F.3d 346, 355 (3d Ci2001).If remittitur is granted, the party
against whom it is entered can accept it or can proceed to a new trial on the issue of damages.
Martik Bros, Inc. v. Huntington N& Bank Civ. No.08-83, 2010 WL 2041065t *1 (W.D. Pa.

May 20, 2010).

92 While the substantive | aw of patent dantegserstoi s rev,
grant or withhold a remittitur [ i s Pawverclrtegratidris, Ina.nvd e r t he
Fairchild Semiconductor Ik Inc., 711 F3d 1348, 1356 (Fed. Cir. 2013).
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2. Background

The issus surroundingCMUG damages claim haveen addressed numerous times in
this case, from the early days of discovery disputes (Docket No. ttOS)immary judgment
(Docket No. 441), in motionis limine (Docket No.493),andie mer gency 0 moti ons
656), during trial (Docket No. 713),nal now again post trialAt the earlier stages, the Court
ruled based upon the eviderstdmitted by the parties and whaexpected to hear at trigld.).
Unsurprisingly, asignificantportion of the trial focused aseterminingdamages.

CMUs liability theories against Marvell aregitcal to understanding thpiryés damages
award At trial, CMU arguedthat that Marvelldirectly infringed theCMU Patentsy using the
method of the patents during its sales cyasewell asindirectly infringed ly inducing and
contributing to the infringement by its customers in the United Stagealready discussedhe
evidence presented through the testimonrofBajorek, CMUs industry expert, Marved SEC
filings (M. Ex. 198, and the joint stipulatiohy the partiegPl. Ex. 938) established thd¥larvell
sells its chips through a lengthy, expensive sales cytler i ng whi ch Mar vell
significant resources with each potential customer without any assurance of sales to that
cust omer . 0 707 to323k).eAt theNead of a given sales cycle, Marvell achieves a
Adesign wino if Athe customer lldmdadtudlly doestso. g o i
(Id.). Such a design win is generally a wirndtakeall affair in the HDD industry which
typically results in the winner becoming the exclusive supplier for the cusoscific hard
drive or generation of hard drive$d). Simulation programs are used throaghthe sals cycle
to formulate the concepts and basic designs, research and develop new produetgncefin
evaluatechip designs before incurring the cost of setting the chips in silamoong other ways

(Id.). Once the simulatiorprogramshave satisfactoryresuts, an engineering sample chip is
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created in Asia and sent back dmmestic offices for continued refinement, testjingnd
evaluation with Marvell engineers aitd customers(Docket No. 678 at 10%06; Docket No.

707 at 164).If the customer is satisfiednd placesan order, the chip are putinto volume
productionand manufactured in Asia(Docket No. 707 at 164Following Marveltsii d e si g n
win,0 it would becomehe exclusive supplier fax customeds specific hard drive or generation

of hard drives.Ifl. at 3235). A portion of these chips coradack to theUnited Stateshrough

the chain of commercen hard drives and/or laptopgDocket No. 710 at 36861). As Dr.
Bajorek testifiedt he fisal es 0c \ dilee ©5feuq yearhtc eompléta n d ithA w
the exception of the chip making, which is made by a foundry in Taiwan, all the activities related
to designing, simulating, designingic|, testing, evaluating, qualifying the chips by Marvell as
well as by its customers occurs in the Uniteal Ste(Bocket No. 678 at 105).

Much of this sales cycle activity uses the metholhimed inthe CMU PatentsThrough
evidence regardinthis salescycle, CMU provedVarvellés direct infringement hy(1) use of the
method in the KavcicViterbsimulator, which all chips are tested against to evaluate their
performance and used to develop gre@®&R gain;(2) use of the method by the Chip
Simulators KavcicPR MNP, EMNP, and NLD Simulators) during the research, development,
design,qualification and testing phasdsr the corresponding chipand (3) use of the method in
Accused Chips as engineerireq s<amplse 0, tshame tMe
during the sales cycle(Docket No. 678 at 7832; Docket No. 673 at 156178) CMU
demongrated that thesethree scenariosof direct infringementall arisein the United States
during Marvelts sales cycleCMU also successfullyargued contributory infringement and
induced infringementhroughMarvellé customeiGuse of the patented method in the Accused

Chipsin the United StategDocket No.759. CMU hasneverassemd infringement against
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Marvell for any use oits patentednethod which didnot occurin the United Statesior does it
seek damages for instasoaf foreign infringement.

With these theories of infringement in mjnthe Court turns to the problem of
guantfying the volume or the value ¢fh e fiuse o of t dueng hesblescyclesd met |
This issue has been hotly contested by the pattiesighout this litigationand as the case
progressed towards trial, it became clear thategwere only a limited number of optiont®
v a | u eo Fifstu caleulating a reasonable royalty on the simulatadbr engineering samples
was notpromising as thg are na productsin the marketplace. Thus such a hypothetical
negotiationled back to thenitial questionof how to quantify use of patented methods during
such a sales cycl@he second potentiadolutionwas to quantifya fee per use of the patented
method. SeeSinclair Ref. Co. v. Jenkins Petroleum Process, 289 U.S. 689, 6971933)

(A[t] he use that has been made of the patent e
value of the patent at the time of the e a dbowewernquantifying a per use faa this casas

nearly impossible as the patented method ligerally run hundreds of millions of times per

second (Docket N0.677 at 38. By the Courds rough calculation, assumimag eight hour work

day, and 100 millionruns per second, theegea minimum of2.88trillion infringing uses per

single chip or simulateper day Given same, if Marvell would rather negotiate a fee based on
suchuse, the Court is certain CMU would bwre tharwilling, butsuch astronomical numbers

make this method extremely impractic8lee e.g, Lucent 580 F.3d at 1334 |
licensing a patented method often has strong reasons not to tie the royalty amount strictly to
usageThe administrative cost of monitoring usage can be prohibitively expemsive

The thirdoption quantifiesthe use of the patesd methods during this sales cycle based

on a reasonable royalfgr the sales that aro$em thesales cycleCMU profferedthis theory
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and te Courtruled on several occasiotizat Marvelts salesould bean appropriate metric for
assessing the value thfe use of the patented methods the U.S. by Marvell and its customers
(Docket N. 441; 672). Accordingly, CMU waspermittedto present this theory to the juignd
Marvell wasgivena full opportunity to rebut this valuation method.

To support this theoryCMU called Catherine Lawton as its damages exaed she
opined that the valuefdhe patented method would be a royalty of $0.8&lb chipssold by
Marvell as a resulof the sales cycle(Docket No. 686 at 29Her calculatiors resulted in her
opinion thatCMUG damagesre $1.169 billion. (d.). Marvell rebutted this damages cdbtion
by presenting its own damages expert, Creighton Hoffmvlin opined that a reasonable royalty
in this case would be a otiene royalty payment of $250,000.0@ocket No. 709 at 24245).
At the conclusion of trialthe Court instructed the jury

Marvell cannot be found to have directly or indirectly infringed in

connection with chips that are never used in the United States. To

the extent, however, that Marvell achieved sales resulting from

Marvellés alleged infringing use during the sales cygiay may

consider them in determining the value

The damages you award must be adequate to compensate CMU for
the infringement. Damages are not meant to punish an infringer.
Your damages award, if you reach this issue, should put GMU i
approximately the same financial position that it would have been
in had the infringement not occurred, but in no event may the
damages award be less than what CMU would have received had it
been paid by Marvell a reasonable royalty. CMU has the buaden t
establish the amount of its damages by a preponderance of the
evidence. In other words, you should award only those damages
that CMU establishes that it more likely than not suffetedhis

case CMU seeks a reasonable royalty. A reasonable royalty is
defined as the monetary amount CMU and Marvell would have
agreed upon as a fee for use of the invention in the United States at
the time prior to when the infringement began.
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(Docket No. 764at 62-63, 80-81). Against this backdrgpthe jury returned a verdi in favor of
CMU on all forms of direct and indirect infringement, validity, and willfulnesimately
assedsg $1.169 billion in damages for CMUDocket No. 762).

Having considered thapplicablelegal stardard againsthe facts of recordthe Court
finds that CMU had presented sufficient evidence from whicle fbry could have foundthat
CMU is entitled to damages authorized 8y U.S.C. § 284, as expressed by the expert opinion
of Ms. Lawton i.e, CMU is entitled to a reasonable royalty $3.50per chip sold byMarvell.

Of course, the jurould have foundhat Ms. Lawtorgs testimony was not credibler it could
have favored the expert testimongpf Mr. Hoffman and awardedany figure he believedwas
appropriate SeeMicro Chem, 317 F.3dat 1394 The juryalsocould havereached a different
verdictaltogetherfrom anyamountthat was suggested by either expert and awardgdader or
lessersum It is not he Courtds roleto weigh the factual disputesgsented by the parties at trial
Eschelman554 F.3d at 433.ikewise, it is not the Couls duty to usurp the juég fact finding
role when it reached a verdict on damages that was withicaloalationsproffered by the
competing expertdoth parties came into trial knowing that $1.169 billion was within the range
of possible compensatory verdictdhis is not a punitive awardt is the exact award sought by
CMU. (Docket No. 671 at 132As wuch, the yryGs verdictis not against the great weight of
evidence as to mandate a new trial on damagesis the verdiciclearly unsupporteguch that
remittitur is warranted~or completenesshé Court now briefly addresssthe bevy ofarguments
advancedy Marvell to limit damages in this casehich can becategorizeds eitherchallenges

to the royalty base or the royalty rate
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3. Challenges to the Royalty Base
a. Argument Based onPower Integrations
Marvell has repeatedlghallengé the Courfs decision tallow CMU to value Marveis

use of theCMU Patentsby considering all the chips thatere sold under theaforementioned
sales cycle(Docket Nos. 356656, 808). The Courffirst ruled on the inclusion of extraterritorial
conduct at summary judgmer{fDocket No. 441)Motions in limine were dueSeptembe4,
2012.(Docket No. 315)Marvell did not raise this issue in a motionlimine; instead it waited
until the last minute to filea n Em@rgencyMotion to Strike CMUWs Attempt to Include
Noninfringing Sales of Chips th&tre Never Used in the US itsiDamages Case¢ Intends to
Present to the 3 on the Saturday after Thanksgiving, two days before the start of*trial.
(Docket No.656) (emphasis addedConsequentlythe Courtreiterated in response tdhis
i e mer gneotioa y 0O

CMU intends to prove that the alleged infringing method is used

during Marvelts sales cycle, which is performed here in the

United States, where both its engineers and customers are located.

(Docket No. 665). CMU seeks damages for this sales cycle

infringement by claiming a reasonably royalty rate on all of the

chips that are proded during this sales cycle and purchased based

on the result of said cycle.

To be clear, CMU does not seek damages from alleged

infringement of the Accused Chips that are never used in the

United States, because the Court has held the-textitorial sales

are not infringing (Docket No. 441), it seeklamages on the

infringement from the U.S. based sales cycle, and has chosen to

guantify these damages by applying a per chip royalty rate on all

Accused Chips produced under the sales cytde. Marvell will

have a full opportunity at trial to argue that this quantification is

unreasonable.

(Docket No. 672 at-b).

% The Court notes that in October and November of 2012, eight new attorneys entered their appearances to

take the lead at trial for Marvell. (Docket Nos. 5884; 599; 600; 630)[he Court is not sure why this strategy was
employed. In any event it resulted in a complete changeover of lead counsel for Marvell from all prior proceedings.
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During this postrial stage Marvelis now claims that the Federal Circdg holding in
Power Integrationsinc. v. FairchildSemiconductor I, Inc., 711 F.3d1348 (Fed. Cir. 2013)
precludes consideration of all of Mandslichipsin computing a reasonable royaffy(Docket
No. 855. Having fully consideed the law, the arguments of the parties, and the evidence
presented at trialthe Courtdoes not believe thaower Integrationsoverrules this Couts
earlier decisiong?

In Power Integrationsthe plaintiff arguedfor an award of damagem the lostprofits
from foreign sales whicht would have made bubr the defendai@ domestic infringement.
Power Integrations, In¢.711 F.3dat 1371.In holding that such foreign lost profits were not
cognizable damages, thar€lit held that the question presedtin the end was whethére
plaintff was fientitled to compensatory damages for
occurred outside the tdetll38ilTheCirguit pahelhteh e Wrhiatt e dit
entirely extraterritorial production, use, or sale of an invention patented in the United States is an
independent, intervening act that, under almost all circumstances, cuts off the chain of causation
initiated by an act of domestic infgne me Idl.tat. 18711372 (finding that the damages exgert
fiestimate of$30 million in damages was natoted in[the defendar@s] activity in the United
Stateso) .

ThePower Integrationgact pattern iguite distinctfrom the facts at handkirst, thiscase
has nothing to do with lost profitSecond, unlike the situation Rower IntegrationsCMU does

not seek Adama g bysinfrihging activity fhat ocgurredawtssde the territory of

o4 New counsel have only recently, posal, joined the cause, (Docket Nos. 776; 777), andgowith them

new issues for the Court to address.
= The Court notes that Power Integratidresquest for rehearing and rehearemgbanchas been denied, but
it has indicated it intends to seek Supreme Court review on the damageSéesawer Integtions v. Fairchild
Civ. No. 041371 (D. Del.) at (Docket No. 812).
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the United Statesdd. at 1371 (emphasis added)he Court reiterates that CMU has always
sought damages falomesticnfringementresulting fromMarvellGs use of thgpatentednethods

during research, development, chip design, qualificatiea,ofengineering samplespntinous
evaluation and indirect infringement by end users in the United S{&tesket No. 860 at 5;

Docket N0.678 at 70162). There was ample evidenpeesentedat trial to establish that these
infringing activities occur in the United Statd3r. McLaughlin estified at length to establish

that the MNP and NLD chips and Kaveie MNP, EMNP, NLDQ and Kavcic Viterbi Simulators
infringed the methods. (Docket No. 673 at 4568). Dr. Bajorek thenin turn, explained how

these chips and simulators are used during the sales cycle. (Doclk&tNat 7690). He next

testified that all stepsf the sales cyc|ether than physical production of the chipscur in the

United Statesaddingthat he had personglbeen to each of the custor@edesign centers in the

United States,. Docket No. 678 at 105) (fAHiIitachi, San
Jose. And Western Digital in San Jose, in Lake Forest, which is southern California. In
Longmont and Fremnt , sever al desi gHe peoeided the ®llowny Seag
demonstrative for the jurywhich tabulated some of the infringingles cycle activies the
participants, the place of the activity, and the pinpoint reference citation suppbising

conclusion
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Where Marvell’s “Sales Cycle” Activities Takes Place

Activity Where in the US
Who Occur in Does This Activity
Specific Activity Participates? the US? Occur? Exhibit or Testimony

Aocused Chip design development Marvell Semicondbictor, Inc. Yes Santa Clara, CA Armstrong Vol. 3 (Dec. 16, 2010} at 151:9-1529
Tapeout and fnalization " .
Marvell Semiconductor, Inc. Yes Santa Clara, CA A Armstrong Vol 3 (Dec. 16, 2010) at 152-4-157:10
Transfer final Accused Chip design fo
g;:smf;z:;gshbrcanm of Marvell Semiconductoe, Inc. Yes Santa Clara, CA T.Doanat 82:22-836
Enginesring samples are shipped from
the overseas foundry to Marvell Marvell Semiconductoe, Inc. Yes Santa Clara, CA P. Patel at 60:2 6121
Semiconductor, Inc. Sarta Clara prior
to distilbution to cusiomers .
Marvell Semiconductoe, Inc. Yes Santa Clara, CA P.Patelat113:2 - 11422
Enginesring samples suppled to Marvell Semiconductoe, Inc. Yes Santa Clara, CA A Amstrong Vol 3 (Dec 18, 2010) at 157:13 - 1811
cusiomers
Westem Digital e 2283 T
Marvell Semiconductor. . Bs Lake Forest, CA Bremnan at 328:20 - 329:7
—
idati ATE Test Program Development and Marvell Semicondbictor, Inc. Yes Santa Clara, CA Armstrong Ex. 114 (Decl. of A W)
Val |d.at|0|! / ATE Haroware Design il - ’
Qualification of Marvell Semiconductor, Inc. Yes Santa Clara, CA A W at 46:17 - 478
Samples Marvel Semiconductor, Inc. Yes Santa Clara, CA A Amstrong Vol 1 (June 23, 2010} at 86:14 -87:10; 88:22 - 25
Marvell Semiconductor, Inc. Yes Santa Clara, CA A Amstrong Vol 1 (June 23, 2010) at 91:3 - 94:8
Marvell Semiconductor, Inc. Yes Santa Clasa, CA A Wu at 46:17 T
ATE Testing i ol ¥
Marvell Semiconductor, Inc. es, butt not Santa Clara, CA A W at pp 444 262
AAFL exchisively
N Yes, but not -
Marvell Semiconductor, Inc. - Santa Clara, CA A Wuat pp 458 - 462
exclusively
i c ¥
Marvell Semiconductor, Inc. es, butt not Santa Clara, CA A Armsirong Vol 1 (June 23, 2010) at 91:3 - 94:8
APL exclusively

Where Marvell’s “Sales Cycle” Activities Takes Place
Activity Where in the US

Who Occur in Does This Activity
Specific Activity Participates? the US? Occur? Exhibit or Testimony
. : Testing and Evaluation of Samples Marvel Semiconductor, Inc. Yes Santa Clara, CA Armstrong Ex_ 114 (Decl of A W)
Validation
- - / . s, lbut not
Qualification of Marvel Semiconductor, e e:c‘l#i\uey Santa Clara, CA 5. Huang at pp. 26: 1
Samples Marvel Semiconductor, Inc. Yes Santa Clara, CA A Armstrong Vol. 3 (Dec. 16, 2010) at pp 159:10-162:4
(continued) Marvel Semi Ine. Yes Santa Clara, CA A Nazari 21 32:3-33.20
Marvel i , Ime. Yes Santa Clara, CA A Nazari at 30:7-31:20
Santa Clara, CA
Marvel Semiconductor, e Yes Lake Forest, CA (WD) R Pai at 42:23-438; 4423451
San Jose, CA (TA
N -38:2 40:9-40:20; &4:4-45:2
o i 5 1
Marvel Semiconductor, Inc. Bs Santa Clara, CA t Marvell Semiconductor, Inc. 24
i
Marvel Semiconguctce, Inc. es, but ot Santa Clara, CA S, Huang at 232:18-23310
enchusively
Marvel i , Ing. Santa Clara, CA A Armstrong Vol. 1 (Jume 23, 2010) at 83:9-84:14
. Santa Clara, CA
o 240 ]
Marvel Semiconductor, Inc. Colorado Z W at pp 248 9
Validation of Accused Chips (inciuding . " Yes, but not I 4o
valiation cf MNP, EMNP, N Marvel Semiconductor, Inc. exhisively Califormia V. Khanzode at pp 221312
Yes. butnct Santa Clara, CA
Marvel Semiconductor, Inc. B Colorado V. Khanzode at pp 30:15-31:10
exchsively
¥
Marvel Semiconductor, Inc. &5, bul ot Santa Clara, CA A Nazar at 104:18-104:20
enchusively
i
Marvel Semiconductce, Inc. :d:”;:? Santa Clara, CA V. Kharzode at pp 59:21-80:20; 140:18-143:16
Marvel i , Ing. Yes Santa Clara, CA 5. Huang at 33:14-19;
Marvel Semiconductor, Inc. Yes Santa Clara, CA 5. Huang at pp. 90:24-%1:11
——— —— S BN
MNP, EMNP, and NLD optimization Marvel Semiconductor, nc. Yes Santa Clara, CA 5. Huang at 44:3-45:4
Marvel Yes Santa Clara, CA 5. Huang at 45:2-46:21
Marvel Yes Santa Clara, CA 5. Huang at 122- 10-18
Marvel Semicondus Yes Santa Clara, CA 5. Hu:mi at 32:18-39:25
Customer testing and optimization of Westem Dig Yes Lake Forest, California Hhanzode Ex. 46
Aosused Chips Maxtor Yes Califonia Kanzode Ex 10
SISA (Samsung) Yes Sam Jose, CA A MNazari at 19:18-20:9
SISA (Samsung) Yes San Jose, CA A Nazar at 29:25-30:22
SISA (Samsung) Yes San Jose, CA A Nazari at 3:12-33:20
TAIS (Teshioa) Yes San Jose, CA 5.Huang at 30:15-30:20
TAIS (Toshival Yes San Jose CA 5. Huang at 23:15-25:10
— - S R R
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