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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN CONSUMER ELECTRONICS
AND DISPLAY DEVICES WITH Investigation No. 337-TA-932
GRAPHICS PROCESSING AND

- GRAPHICS PROCESSING UNITS
THEREIN

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

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

SUMMARY: Notice is hereby given that the U.S. International Trade Commission has
determined not to review the final initial determination (ID) issued on October 9, 2015, which
found no violation of section 337 of the Tariff Act of 1930, 19 U.S.C. § 1337, in this investigation.

FOR FURTHER INFORMATION CONTACT: Ron Traud, Office of the General Counsel,
U.S. International Trade Commission, 500 E Street, S.W., Washirigton, D.C. 20436, telephone
(202)205-3427. Copies of non-confidential documents filed in connection with this investigation
are or will be available for inspection during official business hours (8:45 a.m. to 5:15 p.m.) in the
Office of the Secretary, U.S. International Trade Commission, 500 E Street, S.W., Washington,
D.C. 20436, telephone (202) 205-2000. General information concerning the Commission may
also be obtained by accessing its Internet server at http./www.usitc.gov. The public record for
this investigation may be viewed on the Commission’s electronic docket (EDIS) at
http.//edis.usitc.gov. Hearing-impaired persons are advised that information on this matter can be
obtained by contacting the Commission’s TDD terminal on (202) 205-1810.

SUPPLEMENTARY INFORMATION: The Commission instituted this investigation based
on a complaint filed by NVIDIA Corporation of Santa Clara, California (NVIDIA). The
investigation was instituted to determine whether there is a violation of subsection (a)(1)(B) of
section 337 in the importation into the United States, the sale for importation, or the sale within the
United States after importation of certain consumer electronics and display devices with graphics
processing and graphics processing units therein by reason of infringement of one or more of



The authority for the Commission’s determination is contained in section 337 of the Tariff
Act of 1930, as amended (19 U.S.C. § 1337), and in sections 210.42-46 of the Commission’s Rules
of Practice and Procedure (19 C.F.R. §§ 210.42-46).

By order of the Commission.

T 5>
Lisa R. Barton
Secretary to the Commission

Issued: December 14, 2015
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UNITED STATES INTERNATIONAL TRADE COMMISSION

Washington, D.C.

In the Matter of

CERTAIN CONSUMER ELECTRONICS AND DISPLAY
"DEVICES WITH GRAPHICS PROCESSING AND
GRAPHICS PROCESSING UNITS THEREIN

Inv. No. 337-TA-932

- INITIAL DETERMINATION ON VIOLATION OF SECTION 337

Administrative Law Judge Thomas B. Pender

(October 09, 2015)

Pursuant to the Notice of Investigation and Rule 210.42(a) of the Rules of Practice and

Procedure of the United States International Trade Commission, this is my Initial Determination

‘in the matter of Certain Consumer Electronics And Display Devices With ‘Graphics Processing

And Graphics Processing Units Therein, Investigation No. 337-TA-932.
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L INTRODUCTION

Complainant NVIDIA Corporation (“NVIDIA”) filed a complaint on September 4, 2014

alleging a violation of Section 337 based on infringement of seven patents: (i) U.S. Patent No.

6,198,488 (“the '488 patent™); (if) U.S. Patent No. 6,992,667 (“the '667 patent”); (iii) U.S. Patent

No. 7,209,1404 (“the '140 patent™); (iv) U.S. Patent No. 6,690,372 (“the '372 patent”); (v) U.S.

Patent No. 7,038,685 (“the '685 patent”); (vi) U.S. Patent No. 7,015,913 (“the '913 patent”); and

(vii) U.S. Patent No. 6,697,063 (“the '063 patent”). (Compl. §5). On October 10, 2014, the

Commission instituted an investigation, by publication of a notice in the Federal Register, to

determine:
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whether there is a Violatibn of subsection (a)(1)(B) of section 337
in the importation into the United States, the sale for importation,
or the sale within the United States after importation of certain
consumer electronics.and display devices with graphics processing
and graphics processing units therein by reason of infringement of
‘one or more of claims 1, 19, and 20 of the '488 patent; claims 1-29
“of the '667 patent; claims 1-5, 7-19, 21-23, 25-30, 34-36, 38, 41-43
of the '685 patent; claims 5-8, 10, 12-20 and 24-27 of the '913
patent; claims 7, 8, 11-13, 16-21, 23, 24, 28, and 29 of the '063
patent; claims 1-10, 12, and 14 of the '140 patent; and claims 1-6,
9-16, and 19-25 of the '372 patent, and whether an industry in the
United States exists as required by subsection (a)(2) of section
337.... " '
79 Fed. Reg. 61338 (Oct. 10, 2014).

A Markman hearing was held on February 2 and 3, 2015, and an order construing the
disputed terms issued on April 2,2015. (Order No. 20 (Apr. 2, 2015) (“Markman Order”)). In
addition, the Commission has determined that NVIDIA satisfies the economic prong of the
domestic industry requirement with respect to each of the asserted patents. (Notice of
Commission Determination not to Review an Initial Determination Granting Complainants’
Unopposed Motion for Summary Determination that the Economic Prong of the Domestic
Industry Requirement is Satisfied (Apr. 22, 2015).)

" NVIDIA filed four motions for partial termination based on its withdrawal of certain
~allegations set forth in its complaint. On December 31, 2014, NVIDIA filed a motion seeking
termination with respect to claim 19 of the '488 patent. (Mot. Docket Nos. 932-013). The
motion was granted, and the investigation was terminated with respect to that claim on February
18,2015. (See Order No. 10 (Jan. 15, 2015); Notice (Feb. 18, 2015)). On June 8, 2015, June 22,
2015, and June 25, 2015, NVIDIA filed motions seeking termination with respect to the '488
patent, the '667 patent, the '913 patent, the '063 patent, and claims 4,16, 19, and 21 of the '685
" patent. (Mot. Docket No. 932_-047', 932-051, 932-060). These motions were granted and the

investigation was terminated with reépect to these claims and patents. (See Order No. 35.)

2
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The followihg patent as.sertions remain: claim 14 of the '140 pafént; claims“23 ”and 24 of
the 372 patent;-and claims 1 and 15 of the '685 patent (respectively, the “Assérted Claims’; ‘and
the “Asserted Patents™).

A.  The Parties'

1. -:Complainant _

Cdmplainant NVIDIA Corporation (“NVIDIA”) is a Delawaré corporation having a -
principal place of business in Santa Clara, California. (Complaint at 12)._ :

| 2. Respondents

Resppndent Samsﬁng Electronics Co., Ltd. is a corporation organized under the laws of -
South Korea having a principal place of bqsiness at Samsung Main Buiiding, 250 Taepyung-ro
2-ka, Chung-ku, Seoul 100-742, Korea. (Samsung Answer at § 25). Samsung Electronics Co.,
Ltd. manﬁfactures the accused mobile phones and tablet computers at issue in this invest.igati'on.
_ Resp%ndent Samsung Telecommunications America, LLC is a Delaware limited liability

compahy having a principal place of business at 1301 Lookoﬁt Drive, Richardson, Texas 75802.
(Id. at 9 28.) Samsung Tel_ecommunications America, LLC is involved in the importation and
‘sale in the United States after importation of the accused mobile phonés and tablet computers at
issue in this investigation. (/d.) Respondent Samsung Semicénductor, Inc. is a California
corporation having a principal place of busineés at 5655 North First Street, San Jose, California.
95134. (Id at929.) Respondeht Samsung Electronics America, Inc. is a New York corporation
havi_ng- a pﬁncipal place of business- at 85 Challénger Road, Ridgefield Park, New J érsey 07660.
(Id at §27.) Samsung Electfonics Arrierica; Inc.isa Who_lly-owne.d subsidiary of Samsuhg
Electronics Co., Ltd. (/d. at §27.) Samsung Telecbmmunic_:ations America, LLC and Samsung .
_ Semiconductqr, Inc. are subsidiaries of Samsung Electronics America, inc. d atqy 28-29.)

Samsung Electronics Co., Ltd., Samsung Telecommunications Ameﬁca, LLC, Samsung
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Semiconductor, Iric., and Samsung ElectrQnics Americé, Inc._ are referred to co,lle.ctively herein
as “Samsung.” |

Respondent Qualcomm, Inc. (“Qualcqmm”) is a Delaware corporation having a principal
place of business at 5775 Morehouse Drive, San Diego, California 92121. (Qualcomm Answer |
af 9 23); Qualcomm designs, ha§-manufactured, and sells Iﬁobile processors with Adreno
graphics processing units (“GPU”) that are used in certain accused Samsung devices. (]d.)

B. Products at Issue

. The parties stﬂl diéagreé about what products are actually at iséue in this investigation.
(CRB at 3; RRB at 4-6.) It is black letter law that the scope of a Section 337 investigation is
determined by the Commission’s Notice of Investigation (“NOI”). Thus, in determining what -
products are at issue in this investigation, I must turn to the NOI to see how the Commission |
defined the scope of this investigatiqn.

The scope of this investigation is defined in the NOI as “certain consumer electronics and
display devices with graphics processing and graphics processing units therein.” 79 Fed. Reg.
61338 (Oct. 10, 2014). NVIDIA argues that the NOI defines the scope aé: (1) certain consumer
electronics and display devices with graphics processing; and (2) graphics processiné,units |
therein. Respondents and the Staff maintains the scope of the investigation is certain consumer
elec’_trom'cs and displéy devices with graphics processing and graphics processing units therein
(ie., “‘_with graphics processing and graphics processing unjfs therein” is a single prepositional
phrase that modifies “certain consumer electronics and diéplay devices.”).

The syntax of the NOI only supports tile pos_ition of the Respondents and the Staff. If the
phrase “graphics processing units therein” was meant to be a separate clause from “certain ,

consumer electronics and display devices with graphics processing” there would be a comma
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after “...with graphics processing.” Without such a comma, the phrase “with graphics
. processing and graphics processing units therein” reads as a single prepositional phrése.
Moreover, NVIDIA’s argument is belied by the following table from its own opening post-

hearing brief.

Patent | Claim R  Accused Products =~ . - . .
6.690.372 23 Samsung consumer products with Adreno, Mali, or PowerVR GPUs
T 24 | Samsung consumer products with Mali GPUs
7,209,140 14 Samsung consumer products with Adreno, Mali, or PowerVR GPUs
7 038.685 1 Samsung consumer products with Adreno or Mali GPUs
7 "15 | Samsung consumer products with Adreno or Mali GPUs

(CIB at 2.) The above table makes clear the Accused Products are “Samsung consumer
products ...” NVIDIA does not identify any GPU, by itself, as an Accused Product and certainly
Qualcomm’s GPUs are not Samsung consumer products. Accordingly, for at least the reasons:
above, I find the scope of this investigation is limited to consumer electronics and display
devices that include graphics processing capabilities and that have Qaphics processing units
therein.

Consistent with the NOI, the Accused Products in this investigation are Samsung mobile
devices, including phones and tablets, that employ one of the following five GPU architectures:
(1) Qualcomin Adreno A3X (302, 305, 306, 320, 330); (ii) Qualcomm Adreno A4X (420, 430);
(iii)AARM Mali T-6X (604, 624, 628); (iv) ARM Mali T-7X (720, 760); and (v) Imagination
PowerVR SGX 5X (540, 544). (CIB at2.)

| For purposes of the domestic industry requirement, NVIDIA relies upon its GPUs with
Kepler, Fermi, and Maxwell Iarchitectures (i.e., GeForce Titan Z, GeForce GTX750 TI, and

Tegra K1 processors) and products incorpdrating those GPUs. (CIB at 23, 63, 129.)
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I JURISDICTION
- Inorder to have the power fo decide a case, a court or agency must haV;: both subject

matter jurisdiétion and jurisdiction over either the parties or the property involved. 19 U.S.-C.
§ 1337; .Certain Steel Rod Treating Apparatus and Components Thereof, Inv. No. 337-TA-97,
qunmission Memorandum Opinion, 215 U.S.P.Q. '229, 23'1* (1981). |

A. Subject Matter Jurisﬂictioﬁ

Section 337 confers subject matter jurisdiction on the International Trade Commission to
investigate, and if appropriate, to provide a remedy fér, unfair acts and unfair methods of ﬁ
coﬁpetition in the importation, the sale for importation, or the sale after importation of articles
into the United States. (See 19 U.S.C. §§ 1337(a)(1)(B) and (a)(2).) NVIDIA alleges in the
Complaint a violation of Subsectipn 337(a)(1)(B) in the importation and sale of products that
infn'nge the Asserted Patents. (See Complaint.) NVIDIA has alleged sufficient facts that, if
proven, would show Samsung aﬁd Qualcomm imported articles that infringe NVIDIA’s patents.
See Certain Elec. Devices with Image Processing Sys., Components Thereof & Assoc. _Software,
Inv. No. 337-TA-724, Comm’n Op. at 8-10 (Dec. 2, 261 1) (citing Amgen, Inc. v. ITC, 902 F.2d
1532, 1536 (Fed. Cir. 1996)). Accordihgly, I find the Commission has subject matter |
juris_diction qver‘this Investigatibn under Section 337 of the Tariff Act of 1930 -

B. Pérsonal Jurisdiction

Respondents Samsung and Qualcomm .have appeared and fully participated in this
investigation by, among other things, participating in discovery, participating in the evidgntiary
hearing, and filing pre-hearing and post-hearing briefs. Accordingly, I find Respondenté ﬁ
' Samsung and Quaicomm have sﬁbmittédto the jurisdiction of the Commission. See Cértain\

Minidture Hacksaws, Inv. No. 337-TA-237, Pub. No 1948, Initial Determination at .4, 1986 WL

379287 (U.S.I.T.C., October 15, 1986) (unreviewed by Commission in relevant part).
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C. | In Rem Jurisdiction

Samsung has stipulalltedvto importation of the Accused Products and furthef stiplilated it
does hot and will not dispute the import_ation reqﬁirement within the meaﬁing of 19 UsC
- § 1337(a)(1)(B) is saﬁsﬁed in this Invéstigation. (See JX-020C.) Seé Certain Kinesiotherapy
Dévices, Inv. No.. 337-TA—823, ID, at 11-12 (Jan. 8; 2013) (unchiewe‘d in relevant part) citing
Amgen, IncT v. US Int’l T radé Comm:’n; 902 F.2d 1532, 1536 (Féd. Cir. 1990).

Qualcomm dehiés éngaging in anyvimportation-relate'd activities with respect to the
Accused Products, but does not contest that the Accused Products (z;._e., the Samsung mobile
devices at issue in this investigation) have been imported, as stipulated to by Samsung. Thus, I
find the Accused Produéts have been imported into the United S;tates. Accordingly, the
Commission has in rem jurisdiction over the Accused Products. See Sealed Air Corp. v. United
States Int’l Trade Comm’n, 645 F.2d 976, 985 (C.C.P.A. 1981).

III. RELEVANT LAW |

A. Infringement

“An infringement analysis entails two steps. The first step is deterrniniﬁg the méaning
and scope of the patent claims asserted to Be infringéd. The second step is comparing the
properly construed cléims to the device accused of infringing.” Markman v. Westview
Instrur'nents, Inc., 52 F.3d 967, 976 (Fed. Cir. 1995) (en b'anc) (internal citations omitted), aff'd,
517 U.S. 370 (1996). | |

1.  Claim _Construction

“Claim construction is generally a matter of law ... but it may have underlying factual

determinations.” Summit 6, LLC v. Samsung Electronics Co., Ltd., 2015 WL 5515331 (Fed. Cir.

2015) (citing Teva Pharm. US4, Inc. v. Sandoz; Inc.,—U.S. ——, ' , 135 8.Ct. 831, 837, —

—L.Ed.2d ,—— (2015). “The construction of claims is simply a way of elaborating the
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normally terse claim language in order to understand and explain, but not to change, the scope' of
the claims.” Embrex, Inc. v. Serv. Eng'g Corp., 216 F.3d 1343, 1347 (Fed. Cir. 2000).

' Claim eonstruction focuses on the intrinsic evidence, which consists of the claims

: themselves the spe01ﬁcat10n and the prosecutlon hlstory See Phillips v. AWH Corp., 415 F. 3d

1303 1314 (Fed. Cir. 2005) (en banc) see also Markman, 52 F.3d at 979. As the Federal Circuit
in Phillips explained, courts must analyze each of these components to determine the ¢ orehnary
and customary Iﬁeaning of a claim term” as understood by a person of erdinary skill in art at the
time of the inveﬁtion. 415 F.3d at 1313. “Sueh intrinsic evidence is the most significant source
of the legally operative meaning of disputed claim language.” Bell Atl. Network Servs., Inc. v. |
Covad Commc'ns Grp., Inc., 262 F.3d 1258, 1267 (Fed. Cir. 2001). When the intrinsic evidence
does not establish the meaning of a claim, then extrinsie evidence (i.e., all evidence external to
the patent and the prosecution history, including dictionaries, inventor testimony, expert
testimony, and learned treatises) may be considered. Phillips, 415 F.3d at 1317. |

2. Direct Infringement

bl

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

| | a. Literal Infringement |

\ Litefal infringement is a question of fact; F ini;ar Corp. v. DirecTV Group, Inc., .52.3 F.3d
1323, 1332 (Fed. Cir. 2008); Literal infringement reqﬁires the patentee to prove that the ac_cﬁsed

device contains each and every limitation of the asserted claim(s). Frank ’s Casing Crew &
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Rental Tools, Inc. v. Weatherford Int’l, Inc., 389 F.3d 1370, 1378 (Fed. Cir. 2004). If any claim
limitation is absent, there is no literal infringement of that claim as a matter of law. Bayer AG v.
Elan Pharm. Research Corp., 212 F.3d 1241, 1247 (Fed. Cir. 2000).
“b. Doctrine of Equivalents
Where literal infringement is not found, infringement nevertheless can be found under the

doctrine of equivalents. Determining infringement under the doctrine of equivalents “requires an
intensely factual inquiry.” Vehicular Techs. Corp. v. Titan Wheel Int’l, Inc., 212 F.3d 1377,
1381 (Fed. Cir. 2000). According to the Federal Circuit:

Infringement under the doctrine of equivalents may be found when

the accused device contains an “insubstantial” change from the

claimed invention. Whether equivalency exists may be determined

based on the “insubstantial differences” test or based on the “triple

identity” test, namely, whether the element of the accused device

“performs substantially the same function in substantially the same

way to obtain the same result.” The essential inquiry is whether

“the accused product or process contain elements identical or
equivalent to each claimed element of the patented invention[.]”

TIP Sy;., LLC v. Phillips & Brooks/Gladwin, Inc., 529 F.3_d 1364, 1376-77 (Fed. Cir. 2008)
(citations omitted). Thus, if an element is missing or not satisfied, infringement cannot be found
under the doctrine of equivaleﬁts asa mattef of law. ,Londén v. Carson Pirie Scott & Co., 946
F.2d 1534, 1538-39 (Fed. Cir. .1991). |

3. Indirect Infringement

Section 271(b) of the Patent Act prohibits inducemeht: “[w]'hoever actively induces
infringement of a patent shall be liable as an infriﬁger.” 35US.C. § 271(b). See DSU Med.
Corp. v. JMS Co., 471 F.3d 1293, 1305 (Fed. Cir. 2006) (en banc) (“To establish liability under
section 271(b), a patent holdef must prove that once the defendants knew of the patent, they

actively and kﬁowingly aid[ed] and abett[ed] another’s direct infringement.”)
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Section 271(c) of the Paﬁent Act prohibits contributory infringement: “Under 35 U.S.C.

§ 271(0)? a party who sells a component \;vith knewledge that the component is especially
designed for use in a patented invention, and is not a staple article of commerce suit‘able for
substantial noninfringing use, is liable as a e,ontributory infringer.” Wordtech Sys., Inc. v.
Integrated Networks Solutions, Inc., 609 F.3d 1308, 1316 (Fed. Cir. 2010).

| B. Invalidity

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

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

“When no pﬂor art other than that which wae considered by the PTO examiner is relied
on by the attaeker, he has the added burden of overcoming the deference that is due to a qualified
govemmeﬁt agency presumed to have properly done its job[.]” Am Hoist & Derrick.Co. v. Sowa
| & Sons, Inc., 725 F.Zd 1350, 1359 (Fed. Cir. 1984). Therefore, theehallenger’s “burden is

especially difficult when the prior art was before the PTO examiner during prosecution of the

10
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aﬁplication.” Hewlett-Packard Co. v. Bausch &‘Lor._nb Inc:, 909 F.2d 1464, 1467 (Fed. Cir.
1990).
1. Anﬁcipati'on

Under 35 US.C. 3§ 102(a)_,’ a patent is invalid for anticipation if it was “patented,
described in a printed publicatioﬁ, or in public use, on sale, or otherwise available to the public
B_efo're the effective filing date of the claimed invention.”! 35U.S.C. § 102(a). The Federal
Circuit has held that “[a] patent is invalid for anticipation if a single pfior art reference discloses
each and every limitation of the claimed invention. Moreover, a prior‘ art reference may
anticipate without disclosing a feature of the claimed invention if that missing characteristic is
necessarily present, or inherent, in the single anticipating reference.” Schering Corp. v. Geneva
Pharm., Inc., 339 F.3d 1373, 1377 (Fed. Cir. 2003)~(citations omitted). “Inherency, however,
" may not be e_stablished" by probabilities or possibilities. The mere fact that a certain thing may
~ result from a given set of circumstances is not sufficient.” Continental Can Company USA v.
Monsanto Company, 948 F.2d 1264, 1269 (Fed. Cir. 1991). To be consideréd anticipatory, a

K 13

prior art reference must describe the applicant’s “claimed invention sufficiently to have placed it
in possession of a person of ordihary skill in the field of the invention.” Helifix Ltd. v. Blok-Lok,

Ltd., 208 F.3d 1339, 1346 (Fed. Cir. 2000) (quoting In re Paulsen, 30 F.3d 1475, 1479 (Fed. Cir.
| 1994)). Ant1c1pat10n is a question of fact T exas Instruments, Inc. v. U. S Int’l Trade Comm n,

988 F.2d 1165, 1177 (Fed. Cir. 1993).

2. Obviousness

Under 35 U.S.C. § 103(a), a patent is valid unless “the differences between the subject

matter sought to be patented and the prior art are such that the subject matter as a whole would

. _L‘For:patent applicétions filed before March_'l 6, 2013, the relevant priority date is “before the
- invention thereof by the applicant for a patent.” See MPEP § 2131.

11
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have been obvious at the time the invention was made to a person having ordinary skill in the art
to which said subj ect matter pertains.” 35 U.S.C. § 103(a). The ultimate question of
obviousness is a quesﬁoh of law, but “it is well understood that there are factual issues
underlying the ultimate obvioushess decision.” Richardson-Vicks Inc. v. Upjohn Co., 122 F.3d
‘1476, 1479 (Fed. Cir. 1997); ‘Wang Lab., Inc. v. Toshiba Corp., 993 F.2d 858, 863 (Fed. Cir.
1993). The underlying factual determinations include: (1) the scope and content of the prior art,
(2) the level of ordinary skill in the art, (3) the differences between the claimed invention and the
prior art, and (4) objective indicia of non-obviousness. Graham v. John Deere Co., 383 U.S. 1,
17 (1966).

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

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

multiple patents; the effects of demands known to the design community or

present in the marketplace; and the background knowledge possessed by a

person having ordinary skill in the art, all in order to determine whether there

was an apparent reason to combine the known elements in the fashion claimed

by the patent at issue... As our precedents make clear, however, the analysis

need not seek out precise teachings directed to the specific subject matter of the

challenged claim, for a court can take account of the inferences and creative
steps that a person of ordinary skill in the art would employ.

Id. Since KSR was decided, the Federal Circuit has announced that-,'where a patent challenger
contends that a patent is invalid for obviousness based on a combination of prior art references,
“the burden falls on the pat'ent challenger to show by clear and convihcing evidence that a person

of ordinary skill in the art would have had reason to attempt to make the composition or

12
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devicé, ... and would have had»a,reasoﬁable expectation of success in doing so.” PharmaStem
Therapeutics, Inc. v. Viacell, ’Inc., 491 F.3d 1342, 1360 (Fed. Cir. 2007).
3. Written Déscriptio.n athnablement'
35U.S.C. § 112 is the basis for the wiitten description and enablement requirements:
Thvc.e specification shall contain a Vvﬁﬁen description éf the invention, and the
manner and process of making and using it, in such full, clear, concise, and

exact terms as to enable any person skilled in the art to which it pertains, or with
which it is most nearly connected, to make and use the same ...

35U8.C. §112,9 1.

T'hé hallmark of the written description requirement is the disclbsure of the inivention.
Ar?’_ad Pharm., Inc. v Eli Lilly and Co., 598 F.3d 1336, 1351 (Fed. Cir. 2010) (en banc).. The test
for determining the sufficiency of the written description in a patent requires “an objective
inquiry into the fdur comers of the gpeciﬁcation from the perspective of a person of ordinary skill
in the art. Based on that inquiry, the specification must dc;.scribe an invention understandablé to
that skilled artisan and show that the inventor actually invented the invention claimed.” Id.
Compliance with the written description requirement is a question of féct and “the level of detail
required to satisfy the written description requirement varies depé_nding)on the nature and scope
of the claims and on the complexity and predictability of the relevant téchnology.” 1d

“To be enabliﬁg, the specification of a patent must teach those skilled in the art how to‘
make and use the full scope of the plaimed invention without ‘undue experimentation.’”
Genentech, Inc. v. Novo Nordz’sk, A/S, 108 F.3d 1361, 1365 (Fed.Cir.I997) (quoting In re Wright,
7999 F.2d 1557, 1561 (Fed. Cir. 1993.)). Enablement serves the dual function in the patent system
of ensuring adéquate disclosure of the claimed invention and of preventing claims broader than
the disclosed invention. MagSil Corp. v. Hitachi Global Storage Technologies, Inc., 687 F.3d

1377, 1380 -1381 (Fed. Cir. 2012). “The scope of the claims must be less than or equal to the

13
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scope of the enablement to ensure that the public knowledge is enriched by the patént
specification to a degreé at least commenéurate with the scope of the claims.” Sitrick v.
Dreamworks, LLC, 516 F.3d 993, 999 (Fed. Cir. 20085 (quoting Nat-;l Recovery Techs., Inc. v.
Magnetic Separation Sys., Inc., 166 F.3d 1190, 1195-96 (Fed. Cir; 1999). The enablement
determination proceeds as of the effective filing date of thé patent. Plant Geneﬁc Sys., N.V.v.
DeKalb Genetics Corp., 7315 F.3d 1335, 1339 (Fed. Cir. 2003). |

C. Domestic Industry — Technical Proﬁg \

In a patent-based complaint, a violation of Section 337 can be found “only if an industry
in the United States, r¢1ating to the articles protected by the patent ... concerned, exists or is in
the process of being established.” 19 U.S.C. § 1337(a)(2). Under Commission précedent, this
“domestic industry requirement” of section 337 consists of an economic prong and a technical
prong. Certain Stringed Musical Instruments and Components Thereof, Inv. No. 337-TA-586,
Comm’n Op. at 12-14 (May 16, 2008). The complainant bears the burden of establishing that
the deestic industry requirement is satisfied. See Certain Set-Top Boxes and Components
Thereof, Inv. No. 337-TA-454, Initial Determination at 294 (June 21, 2002) (unreviewed by
Commission in relevant parf). :

The technical prong of the domestic industry requirement is satisfied when the ‘
complainant in a patent-based section 337 investigation establishes that it is practicing or
ex.ploitingﬁthe patents at issue. See 19 U.S.C. §1337 (a)(2) and (3); Certain Microsphere
Adﬁesives, Process for Making Same and Prods. Containing Same; Including Self-Stick

»Repositibnable Notes, Inv. No. 337-TA-366, Comm’n Op. at 8 (Jan. 16, 1996). “In order to
| satisfy the technic:,al préng of the domestic industry requirement, if is sufficient to show that the

domestic industry practices any claim of that patent, not necessarily an asserted claim of that ’

14
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patent.” Certain Ammonium Ocz;amolybdate Isomers, Inv. No. 337-TA-477, Comm’n Op. at 55
(August 28, 2003). |

The test for claim cgﬁerage for the purposes of thé technical prong of the domestic
industry requirement is fhe same as that for infringement. Cerrain Doxorubicin and
' Prépafations Containing S’ame, Inv. No. 337-TA-300, InitialDetermination at 109, (May 21,
 1990), aff°’d, Views of the Commission ‘at 22 (October 31, 1990); ‘dlloc, Inc. v. Int’l Tréde
- Comm’n, 342 F.3d 1361, 1375 (Fed. Cir. 2003). “First, the claims df the patent are constru‘ed.i
Second, the compléinant’s article or process is examined to determine whether it falls within the
scope of the claims.” Inv. No. 337-TA-300, Initial Determination at 109. To pre\;ail, the
patentee must establish by a preponderance of the evidence that the domestic product practices
one or more claims of the patent. The technical prong of the domestic industry can be satisfied
either literally or under the doctrine of equivalents. ‘Certain Dynamic Sequential _G}"adz'ent
Devices and Component Parts Thereof, Inv. No. 337-TA-335, Initial Determination at 44, Pub.
No. 2575 (May15, 1992). -

IV.  U.S.PATENT NO. 7,209,140

U.S. Patent No. 7,209,140 (“the '140 paten’t”) is titled “System, Method and Article of
Ma.nufacture for a Programmable Vertex Processing Model With Instruction Set.” (JX-006, '140
patent). The '140 patent issued on‘Ap-ril 24,2007, and lists John Erik Lindholm, David B. Kirk,
Henry P. Moreton, and Simon Moy as inventors. (/d.). The '140 patent has five ﬁglires and 14
claims. .(Id.). Independent claims 1, 5-7, 12, and 14, and dependent élaimé 2-4 and 8-.10 were
asserted in this in\}estfgation. See 79 Fed. Reg. 61338 (Oct. 10, 2014) (“Notice of
Investigation™). However, only claiﬂl 14 of the '140 patént remains at issue in this investigation.

- (CIB at 2; Tr. at 14:17-20; CX-006C (Aliaga) at Q&A 21).

15
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The '140 patent generally relates to hardware accelerated computer graphics. (See '140 - |
patent at 1:17-19, 51-55). According to the '140 patent:

Graphics application program interfaces (API’s) have been instrumental in

- allowing applications to be written to a standard interface and to be run on
multiple platforms, i.e. operating systems. Examples of such API’s include Open

Graphics Library (OpenGL®) and D3D™ transform and lighting pipelines.

OpenGL® is the computer industry’s standard graphics API for defining 2-D and

3-D graphic images. With OpenGL®, an application can create the same effects

in any operating system using any OpenGL®-adhering graphics adapter.

OpenGL® specifies a set of commands or immediately executed functions. Each

command directs a drawing action or causes special effects.

(IX-006 at 1:23-34). One of the benefits of standardized APIs, such as OpenGL and D3D, is the
ability to optimize the available commands using hardware graphics accelerators. (/d. at 1:43-

~ 47). However, standardized APIs were slow to change. (Id. at 1:43-50). Accordingly, the '140
patent asserts that there was “a need to provide a new computer graphics programming model -
and instruction set that allows convenient implementation of changes to the graphics API, while
 preserving the driver and hardware optimization afforded by currently established graphics
APT’s.” (Id at 1:57-61).

To that end, the '140 patent proposes a programmable hardware graphics accelerator that
provides “Instructions from a predetermined instruction set” to make various operations available
to programmers. (Id. at 1:65-2:4).

NVIDIA alleges infringement of claim 14 of the '140 patént, which reads as follows with ‘
emphasis added to indicate disputed and construed _terms:‘

Claim 14. A system, comprising:
a central proceséing unit; and -
a hardware graphics acce.lerator for receiving graphics data, and

performing programmable operations on the graphics data in order
to generate output;

16
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wherein the operations are programmable by a user utilizing

instructions from a predetermined instruction set capable of being
executed by the hardware graphics accelerator, the predetermined
instruction set including a reciprocal instruction, a reciprocal
square root instruction, a three component dot product instruction,
a four component dot product instruction, a distance instruction, a
minimum instruction, a maximum instruction, an exponential
instruction, and a logarithm instruction.

(JX-006 at 24:23-38.)
| A.  Level of Ordinary Skill in the Art
In Order No. 20, I found that a person of ordinary skill in the art of the '140 patent would
have “at least a four-year degree in Electrical Engineering, Computer Engineering, Computer
Science, or equivalent, as well as at least two years of experience in graphics processing
including developing, designing or programming software or hardware for graphics processing
‘units, hardware graphics accelerators or other graphics processing systems.” (M;arkman Order at
18 (April 2, 2015); CIB at 18, 58; RIB at 117.)
B. Claim Construction

1.  Order No. 20: Construing Terms of the Asserted Patents

With respect to claim 14 of the '140 patent, I construed the following terms:

"Claim Eanguage - |~ Construction (Order No. 20)

“operation” “an action or process recognized by the
hardware graphics accelerator”

“instructions from a predetermined instruction | “the complete set of instructions recognized by
set” a given computer or provided by a given
programming language”

(Markman Order at 25, 32.)

2. Agreed Construction - “programmable by the user”

The parties agree that the term “programmable by the user” should be construed to mean
“an application writer can create graphics functionality by causing instructions from a

predetermined instruction set to be executed.” (CIB at 45; RIB at 12-13; SIB at 14.)
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Disputed Constructions

a. “graphics data”/“operations on the graphics data” »

The parties dispute the meaning of the phiases “graphics data” and “operations on the

graphics data” in claim 14 of the '140 patent. (CIB at 51-54; RIB at 13-14, SIB at 14-15)

“graphics data’

processing

data related to graphics

data related to grap ics

“operations on
- the graphics
data”

operations during vertex
processing of graphics
data

No construction
necessary. See

| “operations” and
‘“graphics data” above.

No construction
necessary. See
“operations” and
“graphics data” above.

The Parties’ Positions

NVIDIA argues that its proposed constructions of “graphics data” énd ‘fopergtions on the
graphics data” properly define the scope of the claimed inveﬁtion. (CIB at 51.) NVIDIA asserts
the’140 Patent is directed to the vertex processing portion of the graphiés pipeline. (/d.)
NVIDIA argues its constructions reflect this and focus on operations pefformed (anci data used)
during the vertex processing. Speciﬁcally, NVIDIA argues-its construction of “graphics data” is
correct because it covers both types of data used during vertex processing (e.g., constant and/or
vertex data as disclosed in the *140 Patent), and excludes data used only in portions of the
pipeline that are not subject of the 140 Patent, (e.g., pixel data). .(Id. at 51.-52.)

NVIDIA argues Respondents’ proposal construction of “graphics data” as anj? “data
felated tol graphics” would broaden the claims to cover operations performed in portioné of the
graphjcs pipeline not contemplated by the 140 Patent. (/d. at 52.) |

NVID_IA argues that Réspondents’ constructioﬁ ignores_the legal requirenient that the
term be construed in the context 6f the intrinsic evidence (e g., the claims, speéiﬁcatiojl, and‘ﬁle

history). (Id.) According to NVIDIA, “Where the specification makes clear at various points
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that the claimed invention is narrower than the claim language might imply, it is entirely
permissible and proper to limit the claims.” (/d. (citing A/loc, Inc. v. ITC, 342 F.3d 1361, 1370
(Fed. Cir. 2003).). NVIDIA argues the specification cbnsistently describes “the present
invention” as enabling a user to “program a portion of ‘the graphics pipeline that handles vertex
processing.” (/d.) NVIDIA also as'scrts that the specification distinguishes between “the
progrénimable vertex pfocessing of the present invention” and the “remaining portions of the
graphj.cs pipeline” that are not part of ';he invention. (/d. at 53.) NVIDIA argues that every
embodiment in the ‘140 patent is directed to the vertex processing portion of the graphics
pipeline and performing operations on data used in vertex processing, specifically constant
and/or vertex data. (Ic?.) NVIDIA argues nothing in the patent suggests the invention is directed
to another portion of the graphics pipeline. (/d.) Thus, NVIDIA argues that because the 140
Patent specification repeatedly and consistently describes the “present invention” as a whole as
direct.ed to programmable vertex proéessing, and only discloses embodirﬁents directed to the‘
same, its construction is proper and shouid be adopted. (/d. at 54.)

| Respondents argue that NVIDIA improperly seeks to limit the scope of claim 14 by
construing the term “graphics data” to include only one type of graphics data—graphics data
used in vertex processing. (RIB at 13.) Respondents argue the intrinsic evidence places no such
- limitation on th¢ term. (/d.) Respondents argue the term “graphics data” should be construed in
* accordance With its plain meaning: “data related to graphics.” (/d. at 14.) Likewise,
Respondents argue the piain meaning of “operations on the graphics data” is “operations” on that .
same data. (Id) Respondents assert that NVIDIA’s expert, Dr. Aliaga, confirmed that the plain
meaning of “graphicé déta” is not limited to vertex data but includes, for example, pixel data.

(Id)) Respondents argue that the intrinsic evidence also supports its construction noting that the--
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Field of Invention states “the in{/ention relates to computer graphics” in general and dependent
claims 2 and 8 separately limit graphics data to Vértex data. (Id.)

The Staff argues th;clt‘the plain and ordinary meaning of the term “'grap_hics data” is
| simply “daté related to graphics.” (SIB at 15.) The Staff argues this construction is consistent
with thé claim language and with the specification. (Id) The Staff argues NVIDIA seeks a
narrower construction that would impbrt a limitation from the specification to narrowly construe
“graphics data” as “data used in vertex p?océssing.” (Id). Sucha constfuction, the Staff asserts, -
is improper in the absence of an expression of ir;tent by the patentee. (Id. (citing Phillips, 415
F.3d at 1323; Vitronics, 90 F.3d at 1582-83; Markman, 52 F3d at 979-80; Intel Corp. v. U.S.
International Trade Commission, 946 F.2d at 836 (“Where a specification does not require a
| limitation, that limitation should not be read from the specification into the claims.”).) The Staff
argues neither the plain language of the claim nor the specification of the '140 patent evidence an
intent by the pétentee to limit the term “graphics data” beyond its plain and ordinary meaning.
(Id.) Thus, according to the Staff, NVIDIA’s proposed construction should be rejected and the
term “graphics data” should be construed as “data related to graphics.” (Id.) \With regard to the
phrase “operations on the gfaphics data,” the Staff argues this phrase need not be construed in
light of the constructions of “operations” and “graphics data.” (I/d.)
Discussion |

The term “graphics data” is used only in the claims of the “140 pafent. There isno
recitation Qf the term in tﬁe specification. The Federal Circuit has stated that “[i]n some cases,
the ordinéry meaning of claim laﬁguage as understood by a persoﬁ of skill iﬂ the art may be
readily apparent éven to lay judges.” Phillips v. AWH Corp., 415 F.3d 1303, 1314 (Fed. Cir.

| 20()5); Here, the term “graphics data” is broad and its meaning self-explanatory. “Graphics ‘
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data” is data rélated to graphics. This interpretation is consistent with the term’s plain and |
ordinary meaning as understood by one of ordinary skill in the art. (RX-005C (Diefendorff) at -
Q&A 92, 96..) This interpreta‘tion‘is also consistent with the claims and specification of the ‘140
patent. (Id " Q&A94) |
| NVIDIA séeks to narrowly construe “graphics data” as “data used in vertex processing.”

NVIDIA argues that term “graphics data” should be reéd to exclude certain types of graphics -
| data, such as pixel data, based on its disavowal of claim scope. (See CIB at 51-54.) Specifically,
NVIDIA contends that claim 14 of the '140 patent should be limited to programmable vertex
processing for two reasons. First, NVIDIA argues that the spec;iﬁcation of the '140 patent
repeatedly and cdnsistently describes the invention as a whole as requiring programmable vertex ,
pfocessing. (I1d. at 54.) Second, NVIDIA argues that the '140 patent only discloses embodiménts
that provide programmable vertex processing. (Id.) For the reasons set forth below, the
evid.e_:nce does nof support NVIDIA’s position.

NVIDIA relies on portions of the specification that refer to “vertex processing” or
“programmable vertex processing” for the proposition that the claimed invention should be
limited to only programrﬁable vertex processing. (See CIB‘ at 52-53.) The cited evidence,
however, does not demonstrate clear and unmistakable disclaimer, as is ~necessary to depart from
the usual and customary meaning. 7horner, 669 F.3d at 1366-67 (“To constitute disclaimer,
there must bé a clear and unmista.kable disclaimer.”). Although the preferred embodiments
deséﬁbe programmable vertex prqces_sing, not programmable primitive processing, nothirig in
the patent ‘p‘recludes‘p‘rogrammable primitive processing. Indéed, the '140 batent even
contemplafes alterﬁative embodiments thét enable programmable primitive pr.oce.ssing.» (JX-006

at4:1-14 '(“the progrdmmable graphics mode méy also supersede the standard graphics API
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_ during primitive processing”).) Moreover, the language of the claims suggests NVIDIA’s

" construction cannot be correct. Independent claims 1 and 7 both recite “graphics data,” while
~ dependent claims 2 and 8 state that graphics data “includes vertex data.” This claim language
implies the term graphifcs' data is broader than just vertex data.

Also, contrary to NVIDIA’s argument, the '140 patent does not repeatedly and
consistently require programmable vertex processing. For example, the “Field of Invention”
states broadly that the “present invention relates to computer graphics, and more particularly to
providing programmability in a computer graphics processing pipeline.” (JX-006 at 1:15-19.)
The evidence shows vertex processing is just one part of the graphics pipeliné. (RX-OOSC"
(Diefendorff) at Q&A 94.) Likewise, the “Description of the Invention” describes the invention
without reference to vertex processing:

A syétem, method and article of manufacture are provided for
programmable processing in a computer graphics pipe line.
Initially, data is received from a source buffer. Thereafter,
‘programmable operations are performed on the data in order to
generate output. The operations are programmable in that a user
may utilize instructions from a predetermined instruction set for
generating the same. Such output is stored in a register. During

operation, the output stored in the register is used in performing the
programmable operations on the data.

(JX-006 at 1:65-2:7.) The Abst;ract of the '140 patent similarly describes the invention broadly
without limiting the claimed invention to vertex processing. (/d., Abstract).

Nothing in the intrinsic record indicates the applicant acted as his own lexicographer by
assigning‘a si)ecial meaning to the term “graphics data” and nothing in the specification or |
prosecutipn history shows the applicant clearly and unmistakably disavowed claim scope. Thus,
I find no feason to depart from the term’s plain a;nd ordinary meaning. Such meaning, as

discussed above, is also consistent with the language of the claims and specification.
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Accordingly, I find for at least the reasons above, that one of ordinary. skill in the art at
the time of the invention would have construed the term “graphics data” as “data related to
graphics.”

In light of my construction of “graphics data” as “data related to graphics” I find it
unnecessary to further construe the phrase “operations on graphics data.” 4

b. “hardware graphics accelerator”

The parties dispute the meaning of the phrase “hardware graphics accelerator” in claim

14 of the '140 patent. (CIB at 47-51; RIB at 14-17.)

Term _ _ "~ Proposed Constructions -~
. Complainant- =~ | = Respondents Staff
“hardware “graphics processing plain and ordinary plain and ordinary
graphics unit (GPU)” meaning — “hardware meaning — “hardware
accelerator” for processing graphics” | for processing graphics”

The Parties’ Positions

NVIDIA asserts that the dispute regarding this term centers on whether a “hardware -
graphics accelerator” requires a hardware implementation of the graphics pipeline, i.e., a GPU,
or whether it can be construed to encompass general-pqrpose processors programmed t(; process
graphics data. (CIB at 47-48.) NVIDIA argues the intrinsic record of the patent makes clear the
tgrm does not include general-purpose processors. .(Id. at 48.) NVIDIA asserts that one of
ordinary skill understands the *140 Patent ﬁses “hardware gfaphics accelerator” to refer to a
hardware implementation of a graphics pipeline, i.e., a GPU. (/d) NVIDIA argues that the
claims distinguish between hardware graphics accelerators and CPUs and that claim 14
separately recites both. (Jd) NVIDIA argues that the patent specification also dist-inguish.es.
between hardware graphic accelerators and CPUs. (/d.) NVIDIA. argue's the “Background of the

Invention” makes clear that specialized chips having a hardware implemenfation of the graphics
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pipeline are central to the invention. (Id.) NVIDIA asserts that the 140 patent explains how the
prior art approach. of implementing the graphics pipeline in specialized hardware afforded
benefits 1n térms of acceleration but suffered from alack of ﬂexibility due to its fixed-function
nature. (Id.) NVIDIA asseris that the *140 patent solved this problem by adding
programmability to the vi:rtéx processing pbrtion of a specialized graphics i:hip, which is the
claimed invention of the <140 patent. (Id. at 49.) N\//IDIA argueé that the inventors confirmed
.the ’140 patent Iwas directed'ai specialized hardware and 'Iiot general-purpose proceésors such as
CPUs. (Id)

NVIDIA maintains the discussion in the 140 patent about adding programmability to
graphics chips only makes sense as a description of hardware graphics accelerators as NVIDIA
construes the term (i.e., a hardware implementation of a graphics pipeline), because general-
purpose processors are inherently programmable. (/d.) NVIDIA alleges that during prosecution,
the applicants and the Examiner agreed that general-purpose processor art was not analogous to
the clairiied hardware graphics acéelerat_ors. (Id.: at 49-50.) NVIDIA asserts that to overcome a
prior art geneial-purpose'processor, applicants amended the claims to repeatedly recite a
“haidware graphics accelerator.” (Id. at 50.) -.

NVIDIA contends Respondents ignbie the specification, file history and other evidence
to offer a gonstrucition that captures general purpose processors. (Id.) NVIDIA argues that
according to Respondents, a generai—purposé processor is a “hardware graphics accelerator” if
used to process graphics, but riot if used for a different purpbse. (Id. at 51.) NVIDIA argues one
of ordinary skill would understand that whether sb_mething is a “hardware grai)hjcs accelerator”
is determined by its structure and not its use. (/d.) NVIDIA argues that Responiients reliance

on the conclusory assertion of their expert, Mr. Dieféndorff, to show that hardWar_e graphics
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accelerators encompass general purpose processors must be rejected as inconsistent with the
intrinsic evidence. (Id.) |
Respondents argue that both the ir_itrinsic evidence and their expert, .Mr. .Diefendorff,

" confirm that the term “hardware graphics accelerator” (“HGA”) should bé given its plain and
ordinary meaning as “hardware for processing graphics data.” (RIB at 14.) Respondents argue
that the’140 pafent does not ascﬁbe any special meaning to the term, instead stating that it can
take on “various configuration[s].” (/d. at 15.) Respondehts argue that despite conceding that
the term “HGA?” should be given its plain and ordinary meaning, NVIDIA improperly limits the

~ term to a “graphics processing unit” with specialized, fixed-function circuitry for rasteriiation

and texturing. (Id) But, Respondents argue, the > 140 patent never mentions a “GPU,” a

“rasterizer,” or “special” texture hardware, and NVIDIA cannot cite any intrinsic support. (/d.)

Respondents assert that one of the named *140 inventors conceded that such ﬁxed-fuﬁction

hardware is not needed to perform the claimed instructions. (Id.) |

Respondents argue NVIDiA’s reliance on the prosecution history in support of its
proposed construction is misplaced. (/d. at 15-16.) Respondents assert the prosecution history
never defines or explainsAthe meaning of “hardware graphics accelerator” and that despite the
claims being rejected three times, NVIDIA only mentioned HGA once, to contrast the

instructions from an “archaic” general processor that never mentioned grapﬁics with those of a

hardware graphics accelerator. (/d. at 16.) Respondents argue that during proseéution, NVIDIA

never ﬁlentioned a GPU, fixed-function hardware, a rasterizer, or a texture unit. (/d.)

Respondents argue that while claim 14 mentions both a CPU and an HGA, it does not limit the

- rﬁeaning of HGA as NVIDIA contends nor doés it suppdrt NVIDIA’s construction. (/d.)

Respondents also argué that NVIDIA’S alleged plain and ordinary meaning of “hardwarg
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graphics accelerator” fails to account for the term’s actual usage in the field many years before
NVIDIA’s coihed the term “GPU.” (/d.)

The Staff argues :che term shoula be given its i)lain and ordinary meaning, which is
simply “hardware for processing graphics.” (SIB at 16.) The Staff argues this construction is
consistent with the cléim language and with the specification. (Id.). The Staff argues that
NVIDIA improperly seeks a narrower construction that would limit the claimed “hardware |
graphics accelerator” to a GPU. (/d)

Discussion

The evidence shows the plain and ordinary meaning of the term “hardware graphics
accelerator” is simply “hardware for processing graphics.” (RX-005C (Diefendorff) at Q& A 86-
91; RX-3497C (Diefendorff) at Q&A 23; see also RX-3494C (Yu) at Q&A 20-30).) This
construction is consistent with the claim language, specification, and prosecution history. (RX-
3497C (Diefendorff) at Q&A 25,27, 28.) The patent specification does not use the term
“hardware graphics accelerato'r;” and only bnce refers to a “hardware accelerator.” There is
nothing in the intrinsic record to indicate that the patent applicant assigned this limitation a
special meaning or disclaimed part of this limitation’s plain and ordinary meanihg.

As the name describes, a “hardware graphics accelerator” accelerates the processing of
gréphic\s data, which the evidence shows in practiee is circuitry that can be implemented in

" different ways depending on the design needs. (RX-005C (Diefendorff) at Q&A 91 .l) The
evidence shows hardware graphics accelerators can take many forms, including “something as
simple as additional hqrdware added té a CPU or something more complex such as a separate
processor.” (Id. at Q&A 86, 91; RX-3497C (Diefendérﬂ) at Q&A 23.) Contrary to NVIDIA’s

argument, the evidence shows there were many known programmable procéssors described in
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the art as acceleratingk graphics processing thaf do not contain fixed, dedicated hardwaré. (RX-
005C (Diefendorff) at Q&A 90, 91; RX-3497C (Diefendorft) at Q&A 23)

NVIDIA’é_main argument in support of its proposed construction is that a ilardware
graphics acceleratdr must be different frbm a CPU becaﬁse claiﬁ 14 separately .recites both a
hardware graphics accelerator and a CPU, the specification says a hardware graphics accelerét.or
can be implemented in “hardware_acceleréfofs of various configuration” or a CPU, and the file -
history distinguishes a general purpose processor from an hardware graphics accelerator. (CIB at
48-50.) This argument, however, is irrelevant as no party has proposed construing “hardware
graphics accelerator” to mean a CPU. (RX-3497C (Diefendorff) atv,Q&A 28 (“1 vhave not said
that a general-purpose CPU, regardless of how it is used in a system, is automatically a hardware
graphics accelerator. On the contrary, I have contended only two things: first, that a CPU
microprocessor can be employed to function in a system as a hardware graphics accelerator if it
is assigned to offloading graphics work from the main CPU, 6r, second, that a general-purpose
CPU microprocessor can be transformed into é hardware graphics accelerator_ through the
addition of ﬁew instructions and hardware execution units for the purpose of processing graphics
data effectively.”).) I find no support in the claim language, specification, or prosecution history
of the '140 patent for the limiting construction.offered by NVIDIA. (RX-005C (Diefendortf) at
Q&A 86-91; (RX-3497C (Diefendorff) at Q&A 25, 27, 28.).) Thus I find NVIDIA’s argument in
support of its proposed construction not persuasive. |

NVIDIA seeks to narrow thé plain and ordinary meaning of “hardware graphics
accelerator” by construing the teﬁn as a separate processor (i.e., a GPU). However, the portions
of the .intrinsjc record relied on 'by NVIDIA: in support of its_ construction heither define a

hardware graphics accelerator nor limit a hardware graphics accelerator to a GPU. In fact, the
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terms “graphics processing'unit” and “GPU” appear nowhere in the patent or file history of the
' ‘140 patent.‘
_ With regard to the prosecution history, NVIDIA 'argues that during prosecution “the
| apphcants and the Examiner agreed that general- purpose processor art was not analogous to the
claimed hardware graphics accelerators.” (CIB at 49-50.) Specifically, NVIDIA argues that to
overcome a rejection based on a prior art general-purpose processor, the applicant stated:
In particula;r; only applicant teaches and claims “performing programmable

operations on the graphics data utilizing the hardware. graphics accelerator ...

In particular, applicant emphasizes that, while Deering teaches a graphics system,
Struble discloses a general-purpose processor assembler language. ... To simply
glean features from the art of general-purpose processor assembler languages and
combine the same with the non-analogous art of graphics systems would be
improper and frustrate the inventive concepts of applicant, especially in view of
the fundamentally different problems which the two arts address.

(CIB at 50 (quoting JX-12.0438-.0448) (emphasis in original).). NVIDIA argues that following

this response, the examiner no longer cited references disclosing programming of general-
purpose processors. (Id.) Contrary to NVIDIA’s argument, the applicant never argued that
general-purpose processors were non-analogous to the claimed graphics hardware accelerators.
Rather, as t}ie :luoted text makes clear, the applicant was only arguing that “general-purpose
processor assembler languages” were non-analogous to “graphics systems.” Moreover, contrary
to NVIDIA’s assertion, the patent examiner never stated that general-purpose processors were
“not analogous.” At most, the examiner was silent, and examiner “silence is not a proper basis
on which to construe a patent claim.” DeMarini Sports, 1an. v. Worth, Inc.,239 F.3d 1314, 1326
(Fed. Cir. 2001). |

Accordingly, for at least the reasons above, I find one of Ordina:ry\skill in the art at the
time of the invention would construe the term “hard\fvare.graphics accelerator” to have its plain

and ordinary meaning of “hardware for processing graphics.”
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c.  “reciprocal instruction”

L

“reciprocal | Plain and ordinary meaning once a particular - | a particular
instruction” | “instruction” is construed. . +.| instruction that | instruction that
o ' inverts a single ‘| inverts a single

However, if construed: operand - operand .

“characters used to specify an action or
process for calculating a reciprocal”

The Parties’ Positions.

NVIDIA argues the term “réciprocal instruction” has a plain and ordinary meaning. (CIB
at 46.) NVIDIA argues that a “fc;,ciprocal” isa well-knowh mathematical expression, it is just -
one divided by x, i.e., 1/x or the “inverse” of x ({d)) Thus, NVIDIA érgues, a “reciprocal
instruction” is a progrmnming languége statement specifying the calculation of a reciprocal.

(Id) NVIDIA argues this is consistent with the 140 patent’s description of réciprocal. (/d.)
NVIDIA argues r{othjng in the ’ 140 patent requires the claimed “reciprocal instruction” to be .
anything more than an instruction that 'pe.rfofms a mathematical rébiprocal. (Id)) Accordingly,
NVIDIA contends “reciprocal instrﬁction” should be construed to mean “characters used to

- specify an é;ction or process for calculating a reciprocal.” (Id.) |

NVIDIA argues the Respondents and Staff’s proposed construction - “a -partic'ular
instruction that inverts a single operand” — inserts the éxtraneous and ambiguous words,
“particular” and “single.” (/d.) NVIDIA argues the plain and ordinary meaning does not require

_ such é.nd neither does the’140 patent. (/d.) VNVIDIA argues the “ 140 patent teaches bréédly that
the_instr_uctiori may be in “any type of prog_ramfning 'Ianguage” and thus no “particular”_forrﬁaf is

required. (/d.)
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NVIDIA'conte‘nds that Respondents’ non-ihfringemenf positionv demonstrates fhey
actually seek an even narrower constrﬁction. (Id. at 47.) NVIDIA asserts that Respondents’
expert, Mr. Diefeqddrff, bases his non;infringement opinion on a belief that reciprocal
instructions must be completely distinct from divide instructioné and thus Respondents are really
_sccking a construction of “reciprocal instruction” that expressly excludes any overlap with a
division instruction. (Id.) NVIDIA argues the "140 patent con“tains no such disclaimer. (/d.)
According to NVIDIA, the *140 Patent never distinguishes reciprocal instructions from divide
instructions. (/d.) NVIDIA asserts that in fact, divide instructions are never mentioned in the
patent or its pyosecution history. (/d.) Instead, NVIDIA argues the. evidence shows that
reciprocal is a type of division. (/d) NVIDIA argues Respondents’ narrow construction finds
no support in the intrinsic evidence of the plain and ordinary meaning of a reciprocal instruction
and should be rejected. (Id.)

- Respondents argué that “reciprocal instruction” meaﬁs “a particular instruction that
inverts a single operand.” V(RI-B at 13.) Respondents argue “reciprocal” modifies “instruction,”
such that the term is limited to one type of instruction, not a mathematical calculation in the
abstract. (Id.j Respondents argue a PHOSITA would have understood a “reciprocal instruction”

to be monadic, i.e., it receives and operates on a single input or “operand.” (/d.) Respondents
argue this is consistent with the patent’s only explanation of fhe claimed reciprocal instrucfion.
) , ,

Respondents argue that NVIDIA incorrectly rewrites the claimed “reciprocal instruction”

to cover a “division” instruction. (/d.) However, Respondents argue a PHOSITA would know

that a division instruction is different. (Id.) Respondents argue that among other things, a

~

division instruction is dyadic, i.e., it receives and operates on two inputs, a numerator and
\
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' denominater. (Id) Respondents argue the difference is significant as reciprocal can be easily
calculated at signiﬁcanﬂy greeter speed than.division. (Id.) Respondents also contend there are
differences in latency and accuracy, and the prior art consistently distinguished between the two
instmctions. (Id) Respondents note the ° 140 patent never mentions a division instfuction
(Diefendorff, Tr 960:10-19), and tﬁe inventors di-stiriguished between the claifned reciproeal

- instruction and a division instruction. (/d.)

The Staff argueé that 5 division in‘sfruction is not the same as a reciprocal instruction.
(SIB at 17.) The Staff asserts that division is a dyadic operation, While reciprocal is a monadic
operation. (/d.). In addition, the Staff argues reciprocal instructions are more efﬁcient_ to
pipeline because they exhibit constant latency, while division instructions exhibit variable
latency and increase complexity. (/d.). The Staff argues one of ordinary skill in the art would
not understand a reciprocal instruction to mean a division instruction. (/d.). »Thus, the Steff
contends the term “reciprocal instruction” should be construed to mean “a particular instruction
that inverts a single operand.”
Discussion

NVIDIA seeks a construction of “reciprocal instruction;’ that would cover division.
While it is true that a reciprecal ofa ﬂumber can be calculated by taking that number and
dividing by 1, NVIDIA’s proposed construction improperly conflates reciprocal with division
focusing on the meaning of “feciprocal” in the abstraet as a mathematical expression, while
ignoring that the actuai limitation in question is “reciprocal | instruction” not just reciprocal.
Here, the eyidence shows. the limitation “reciﬁrocal inétruction” is a term that is well known in
the art and one that would have been knoWn to one of ordinary skill in the art at the time of the

inVention..-th;llips, 415 F.3d 1303, 1318 (Fed. Cir. 2005) (“extrinsic evidence in the form of
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expert testimony can be useful to a court. for a variety of purposés, such as ... fo establish that a
paﬁiculm term in thé patent or the prior art has a particular meaning in the pertinent field.”

The evidence shows a division instruction is not the same as a reciprocal instruction.
(RX-OOSé (Diefendorff) at Q&A 102-103; RX-3497C (Diefendorff) at Q&A 43-46, 73-77). A
pefson having ordinary skill in the art would have undérstood a “division instruction” to' be a
dyadic operation (i.e., it receives and dperates on two inpufs or “operands”) and a“reciprocal
instruction” tb be monadic (i.e., it receives and operates on a single input or “operand”). (RX-
3497C (Diefendorff) at Q&A 71; RX-005C (Diefendorff) at Q&A 102; Tr. 1006:11-18.) The
evidence shows this difference to be significant as a reciprocal can be easily calculated at
_significantly greater speed than division. (RX-3497C (Diefendorﬁ) at Q&A 73-77; RX-005C
(Diefendorff) at Q&A 103. The evidence also shows there are differences in latency and
accuracy, and that the prior art consistently distinguished between the two types of instructions.
(RX-005C (Diefendorff) at Q&A 103; RX-3497(Diefendorﬁ) at Q&A 43-46, 73-77.)

As discussed above, one of ordinary skill in the art would undersfand a “reciprocal
instruction” is monadic. This is consistent with the patent’s only description of the claimed
reciprocal instruction. As shown below, the “reciprocal instruction” is described in the ‘140
patent as receiving and operating on a single operand. (RX-005C (Diefendorff) at Q&A.i 02;

JX-006 at 8:16-35, 12:19-26.)

OUTPUT

| OPCODE ar or vector)  (replicated scalar or vector)
NOP
ARL. §
MOV ¥

< @ s

T UsSSE Of vioror ¥

(JX-006 at 8:16-35 (emphasis added).):
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i}escnpmn
 The present instruction inverts a source scalar into a
destination. Ihe source may ha% one subscnpt Output may '

(JX-006 at 12:19-26 (emphasis added) (“The present instruction inverts a source scalar”).) Thus,
the patent’s description of a reciprocal instructiorr is inconsistent with NVIDIA’s attempt to
construe the term to read on a division instruction, which was known in the art as requiring two
operands. (RX-005C (Diefendorff) at Q€A 103; RX-219 at 152; RX-2774 at 8-89, 7-97.)

NVIDIA’s reliance on the IEEE dictionary’s definition of “instruction” is misplaced. In
addition to not defining the limitation-at-issue, “reciprocal instruction,” it confirms that an
instruction consists of both “an operation and its operand (if any).” As it is undisputed that
division and reciprocal instructions operate on a different number of operands, the IEEE
deﬁnition does not support NVIDIA’s attempt to expand the_,rrreaning of “reciprocal instruction”
to include a division instruction. |

NVIDIA argues “a . recrprocal instruction’ is a programming language statement
specifying the calculatron of a reciprocal.” (CIB at 46 ) To the extend NVIDIA is arguing that
an instruction is a “programming language statement” NVIDIA’s argument is flawed as sueh a
construetion is not supported by the ‘140 patent and is inconsistent with my construction of the
limitation “instruction set” as the “complete set of instructions ... provided by a given

programming language.” (Order No. 20 at 32 (emphasis added).)
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Accordingly, I ﬁnd for at least the reasons above, one of ordinary skill in the art at the
time of fhg invehtion would construe the limitation “;eciprocal instrﬁéfion” to mean “a particular
instruction that inverts a single ‘operand.”z

C. | Infringement ‘

N\./ID.IANargues the Accused Products incorporating Mali-T7xx, Mali-T6xx, Adreﬁo 4xx,
Adreno 3xx, PowerVR SGX 544, or’PowerVR SGX 540 GPUs infringe Claim 14 of the *140
~Patent. (CIB at 55.) |

The Accused Products include GPUs compliant with the OpenGL ES APIL. (CX-006C
(Aliaga) at Q&A 361-362.) The OpenGL ES API uses a shading language known as OpehGL
ES Shading Language (“ESSL”). (Id) The OpenGL ES Shading Language provides a standard
API that can be used to define programmable shaders. (See CX-343.) Like most programming
languages, ESSL provides a set of operators and built-in functions in which programmers can
write source code. (RX-3497C (Diefendorff) at Q&A 63.)

NViDIA’s infringement allegations focus on whether the use of ESSL to i)rogram the
Accused Products infringes claim 14. (CIB at 55 (“At trial NVIDIA focused its infringement
allegations on the use of ESSL to program the Accuéed Products.”).) In this regard, NVIDIA’s
expert, Dr. Aliaga, testified in detail that the use of ESSL in the Accused Products infringes

claim 14. (CX-006C (Aliaga) at Q&A 360-366, 369-372.)

~ 2NVIDIA argues this construction of “reciprocal instruction” is-incorrect because “particular”
and “single” are “extraneous and ambiguous words.” (CIB at 46.) But “single,” which modifies
“operand,” is clear on its face and means only “one” operand. With respect to “particular,”
NVIDIA tries to twist the construction to argue that “particular instruction” requires the
instruction have a “particular format.” (Id) Nothing, however, in the construction I have
adopted requires a particular format. Rather, the phrase merely means there must be “one”
instruction. (See RX-3487C (Diefendorff) at Q&A 45.) This clarifies that a claimed instruction
is not satisfied by a programmer cobbling together two or more different instructions. "
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Respondents and the Staff érgtie that the Accused Prodﬁcts do not infringe claim 14
becausé ESSL does not include an instruction set that includes each of the nine predetermined
| instructions rgquired .by claim 14. (RIB at 18; SIB at 19.) Specifically, Respondents and fhe
- Staff argue _ESSL does not inclpde a “reciprocal i_nstruction.” (Id.) |

For the-r.e'asons diécﬁssed in detail below,.I ﬁnd NVIDIA’s arguﬁlents are not persuasive.
Accordingly, based on the testimony Qf Respondeht_s’ expert, Dr. Diefendorff, and my discussion
of the record evidence, infra, I find NVIDIA has failed to prove by a preponderance of the
evidence thét the Accused Products ihfringe claim 14 of the <140 patent.v

Claim 14‘vrequ'ires “a predetermined instruction set” that includes the following nine
predetermined instructions: (1) a reciprocal instruction; (2) a reciprocal square root instruction;
(3) a three component dot product instruction; (4)>a four component dot product instruction; (5) a
distanc¢ instruction; (6) a minimum instruction; (7) a maximum instruction; (8) an exponential
instruction; and (9) a logarithm instruction. (JX-006, claim 14).

NVIDIA repeatedly asks me to decide whether “[t]he accused ESSL reciprocal
instruction, 1/op1” infringes. (CIB at 47 n.11; see also id. at 38 (“whether the ESSL statement
f ‘I/x’isa reciprocal instruction”), 59 (“ESSL Instruction Syntax” of “1/op1”), 60 (“The ESSL
statement, 1/x, is a ‘réciprocal instruction’” ... “ESSL instruction ‘1.0/b’ calculates a
- reciprocal”).) Howéver, the evidence is cleér that no such “instruction” or “statement” exists in
ESSL. (RX-3497C (Diefendorﬁ) at Q&A 71-72; CX—343.0046 (Sec't'ion “5.1 Operators” lists
“/,” not “1/””); Diefendorff, Tr. 1002:20-1004:15 (explaining fhat Sectioﬁ 5.1 provideé ESSL’s
instruction set).) Dr. Ali.aga‘ argues that “1/” is the coding symbol for reciprocal in ESSL, see
CX-006C (Aliaga) at Q&A 366, but the evidence shows what Dr. Aliaga contends is a reciprocal

instruction is actually describing how a programmer might use ESSL’s predefined division

35



PUBLIC VERSION

instruction by providing it a “1” as one of the two operands. (RX-3497C (Diefendorff) at Q&A
71.) As can be seen below from an excerpt of the ESSL specification, there is no “1/” instruction

in ESSL’s predetermined instruction set.

Procedance | Operator Class » Operators Assoviativity
1fhighesty | paventhetionl gronping (3 NA
artay Sobieript it {68 1o Tight
function call aad constracior dinrciure i3
Beld selector, swinder . .
2 post fix increment and decrement, B
prafix bagronseng sand Joorement b Right 1o Lot
3 wery (il s roserved) % e~
4 midiiplicotive (mmpinderened) 0 2 4 % Tefi v Right
§ additheg » & o Lefi to Right
6 bit-wive shifl {mserved) o e 1ot o Right
7 relational < > <= oo Tefiyo Right
] . eauality = fom T.eft ro Right
9 bitwissand (reserved) & Lefito Right
i , bit-wise exclusive or (reserved) ® 1oft o Right
it bit-wise inclosive or (reserved) ¢ Left to Right
12 legical antd && LefiroRight
i3 logical exchisive or as 7 i}eﬁmﬁght
id logical inclusive or » 1 1.8 to Right
i3 selection T i Right o Leht
assigmnent - o Hight to Lefl
arithenetic asstgmmrnts {rompinder, shili, da =
and bit-wise e weserved) f f=
| e gz e
6 o o A==
BT fhonwest)y | sequence R Left o Right

(CX-343 at 46.) Rather the ESSL épeciﬁcation only' provides a “/” instruction, which is a
division instruction. (/d. at 46, 54 (“The arithmetic binary operators add (+), subtract (-),‘
multiply (*), and divide (/) ...”).) Notably, Dr. Aliaga admitted that what he accuses of
infringement is ESSL’s division ins’;rudion, a “slash,” “/.” (Tr. 289:5-291 :4.) Dr. Aliaga further
admitted that this “slash” is “not on its own” a reciprocal instruction. (Id. at 289:25-290:2.)

As previously discussed, sﬁpra, a reciproéal instruction is monadic (7.e., it receives one
operand, or input) ahd é division instruction is dyadic (i.e., it receives two operands or inputs).

. The evidence shows a programmer must provide two operands, a numerator and a denominator,
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to the division instruction (“/”) provided by ESSL. (Tr. at 975:20-976:2; CX-343 at 54 (“The
arithmetic binary operators add (+), subtract (-), multiply (*), and divide (/) operate on integer
» énd floating-point typed expressions (including vectors and matrices). The two operands must
be the same type, or can be a scalar ﬂoat aﬁd the other a float vector or nﬁatrix, or one ‘can be a
scalér integer and fhe other an integer vector. Additionally, for mﬁltiply (*), one can be a vector
and the other a matrix with the same diméﬁsional size of the V€C£OI‘.”).) That the programmer
must program a “1” as the numerator as part of a twbbper’and inétruction necessarily means
| ESSL does not provide a recipr’odal instruction.‘ (RX-3497C (Die‘fendorff) at Q&A 65,71-72;
Diefendorff, Tr. 972:3-9 )
As the plain language of claim 14 and my construction of “instruction set” make clear,
the claimed reciprocal instruction must be “predetermined” and “provided by” the accused
programming language, here ESSL. For at least the reasons discussed above, I find ESSL does
not have a predeteﬁnined instruction set with a “reciproéal inStruqtion.” Accordingly, I find
NVIDIA has failed to prove by a preponderance of the evidence that the Accused Products
infringe claim 14 of the *140 patent,
D. Domestic Industry — Technical Prong
NVIDIA contends that its GPUs with Keplef, Fermi, and Maxwell archife’Ctures and
producté incorporating those GPUs pra;:tice claim 14 of the '140 patent. (CX-006C (Aliaga) at
'Q&A 493; CIB at 63-65.) In particular, NVIDIA relies upon ESSL to show it meets the
technical prong. (CIB at 63-65.) However, as discussed above with regard to infringemenﬁ
ESSL fails to include the “reciprocal instruction,” and thus does not meet the limit;cltions of claim
14, Thué, to the extent thgt NVIDIA relies upon ESSL, I find NVIDIA fails to show that its

, domestic industry products satisfy the technical prong of the domestic industry requirement.
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NVIDIA alternatively relies upon OpenGL extensions NV_gpu_program4 and
NV_gpu program5, which it asserts include each of the claimed predetermined instmctions. (Id
at 64-65.). .In this regérd, however; NVIDIA fails to cite to any documentary evidence regarding
the design and implementation of these extensions inmits domestic industry products. (RX-3497C
(Diefendorff) at Q&A 176-77.) Instead, NVIDIA.relies on the testimony of Dr. Aliaga, who in
turn relies entirely upon the uncorroborated testimony of a named inventor. (See CIB at 64—165;
CX-006C (Aliaga) at Q&A 498-502; CX-005C (Moreton) at Q&A 58.) Thué, I find this
evideﬁce is not entitled to much weight. Therefore, I find NVIDIA has failed to show by a
preponderance of the evidence that OpenGL extensions NV_gpﬁ _program4 and
NV_gpu program5 disclose each of the claimed predetermined instructions.

Accordingly, for at least the reasons discussed above, I find NVIDIA has failed to prove
by a preponderanc¢ of the evidence that its domestic industry products practice claim 14 of the
'140 patent.

'E. Invalidity \
Respondents argue Claim 14 is invalid under 35 U.S.C. § 102(f) for improper

inventorship and under 35 U.S.C. §§ 102 and 103 as anticipated and obvious. (RIB at 26.)

1. Anticipation — 35 U.S.C. 102

Reépondents argue that under NVIDIA’S infringement theory, including NVIDLA’S
proposed construction of the limitation “reciprocal instruction,” Renderman on the Horizon860
anticipates claim 14 bf the ‘.140 patent. (RIB at 30-31; RRB at 27.) To that end, Respondents’
expert, Mr. Diefendorf, testified in detail that Renderman on the Horizon860 meets all the
limitations of claim 14. | |

NVIDIA argues there is no anticipétion._ (CIB at 60-65.) Iﬁ particular, NVIDIA argﬁes

Respondents argument suffers from a failure of proof because Respondenté did not show how the
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Renderman on Hoizon860 system actually worked. NVIDIA also argues the i860 processor is

not a “hardware gfaphics accelerator.” NVIDIA further argues that the Renderman on

Horizon860 does not perform “operation.s on graphjvcsvdataf’ as’fe(juired by claim 14 of the 140
patent.

I have not adopted NVIDIA’s construction of “reciprocal instruction.” (See supra, at
IV.B.3.b.) Thus, the predicate to Respondents’ anticipation argument is not met. The evidence
shows that under my conétruction, Renderman does not include the claimed “reciprocal
instruction.” (RX-005C (Diefendorff) at Q&A 193, 195, 1 98; RX-2527 at 115, 121.) While a
user could write programs using division and square root functions to calculate “1” divided by a
number or “1” divided by the square root vof a number in the same manner that a user can use |
* division to calculafe “1” divided by a number in OpenGL, the RenderMan shading language did
not include a “reciprocal instruction” or a “reciprocal square root instruction” as the claim
| requires. (/d.) Thus, under my construction, Rehderman on the Hoizon860 does not include all
the limitations of claim 14. VAccordingly, I find Respondents have failed to prove by clear and
convincing evidence that Renderman on the Horizon860 anticipates claim 14 of the ¢ 1>4O patent.

NVIDIA also argues that Respondents did not provide any evidence to show hc-)w this
system actually worked, arguing that as a result Respondents anticipation argument suffers from
a laqk of proof. (CIB at 66.) 1 diéagree. Respondents actually cite three references that describe
the Horizon860. (See RIB at 31-32 (citing RX-245; RX-250; RX-2527).) Respondents also cite
references describing RenderMan and the i860. (RIB at 31-32 (citing RX-005C (Diefendorff) at
Q&A 160-162,174; RX-245 at 1 (“MS-DOS Vefsion”); RX-250 at v; RX-255 at 1-6, 8-26, 8-30;
‘ RX-26_5 at. 85, 87; RX-2587 at 2 (use of 33-Mhz 1860 to accelerate 3D and other graphics

applications)).) The evidence showé the Horizon860 was a “board with an 1860 chip” that
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“included ... Pixar’s Photorealistic Renderman,” WhiCh “implement[ed]” the “Renderman
Interface Specification.” (CIB at 66-67; see dlso RX-005C (Dieféndorff) at Q&A 173; Tr. at
239: 1 3-240:10.) NVIDIA argues it is uncleaf what parts of the Rende@an Interface
Specification Pixar’s Photorealistic Renderman implemented. But the evidence shows the
Graphics Gems III book states that the Horizon860 supports the_ RenderMan Shadirig Langﬁage
(the part of RenderMan relied on by Mr. Diefendorff (RX-005C (Diefendorff) at Q&A 185)), |
and ﬁsed that language_to generaté the book’s cover image. (RX-250 at v; RX-005C "
(Diefendorff) at Q&A 169-73.) |

NVIDIA further argues Renderman on the Horizon860 does not invalidate claim 14
because the 1860 prdcessor is not a hardware graphics accelerator. (CIB at 67.) NVIDIA argues
the 1860 is a general purpose CPU used for general purpose tasks such as running the operating -
system. (/d.)

NVIDIA argues thé 1860, by itself, isnot a ha_rdware graphics accelerator, but whether
the i860 is a hardware graphics accelerator is immaterial because Respondents do not make such
an argument. Rather Respondents argue, and I so find, the Horizon860 graphics board with the
i860 processor clearly Was a hardware graphics processor. (RX-005C (Diefendorff) at Q&A
171-81 (Horizon860 was an HGA under both proposed constructions; i860 included specialized
graphics hardware); RX-250 at v (“The final rendering of this image was done on a 486 PC/DOS
machine with Truevisién’s RenderPak™ and Horizon860™ card containing 32 Mbytes of
Ram.”).) In fact, NVIDIA senior distinguished engineer, NVIDIA expert witness, and inventor
on the 140 patent,i Dr. Moreton, admitted that “[i]n the context of when it was in the market,”
the HoriZQn86O was a hardware graphics accelerator. (Tr. 149>: 18-21.) The whole colloquy with

Respondents’ counsel is reproduced below.
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Q AndI'd like-you to be careful. So let's take
it step by step, then. The Horizon860 was an accelerator;
correct?

A Yes.

Q Okay. And the Horizon860 was a graphics board;
correct?

A Yes.

Q Soit's fair to say that Horizon860 was a
hardware graphics accelerator; fair?

A In the context of when it was in the market,
yes.

Q In fact, Horizon860 was used for 3D graphics;
correct? ' ’

A Yes, it was used for 3D graphics.

Q Used an Intei 1860 processor?

I believe so.

The 1860 processor was a singlé chip?
Yes.

The 1860 had SIMD graphics extensions?

ORI el S

It did.

Q In other words, it had hardware support for
graphics functions; right?

‘A Yes. .

Q The i860 had a separate graphics unit; right?
A he SIMD flmctions were in a sepérate_unit, yes. |
Q. 1860 hada separate graphics urﬁt; ‘rig'ht? _

A Yes. .
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13 Q 1860 had hardware support for pixel shading?
14 . A Very rudimentary, yes.

15 | Q 1860 had dedicated hardware for floating point
16 calculations?

17 ,A Yes.

18 Q  And floating point calculations are something
19 that are useful for graphics; right? -

20 A Yes.

21 . Q And,in fact, thé 1860 was marketed for use in
22 graphics workstations; correct?

23 A Yes, in the context of the time, yes.

24 Q And the 1860 was considered to be a graphics
25 processor; right?

1 A Atthat tirr;e, yes.

(Id. at 149: 1 1-151:1.) Dr. Moreton’s admission is also supported by the prior art’s description of
the Horizon860 as a 3D graphics “accelerator.” (RX-245 at 1; see also RX-2587 at 2‘
(“Horizon860 board” used an “i860 to accelerate 3D and other graphics applications.”). Furthep,
contrary to NVIDIA’s argument, thé evidence shows a separate CPU, the Intel 486, not the 1860
on the Horizon860 board, ran the operating system. (RX-005C (DiefendorfY) at Q&A 168-69;
RDX-1552.) Thus, for at least the reasons above, I find the Renderman oﬁ the Horizon860 is a
hardware graphics processor as that term has been construed herein. ‘Accordingly, for the
reasons above, I find NVIDIA’s argument s not persuasive. |

NVIDIA also eirgues Renderman on Horizon860 does not anticipate bécause Rendermﬁn
does:not disclose pngrammable prbcessing of vertex data. (CIB at 68.) Thus,NVIbIA argues

Renderman does not perfbrm “operations on graphics data.” (Id.) NVIDIA’s argument is based

42



PUBLIC VERSION

on its proposed constru_ction of the term “graphics data” as “data used er vertex processing.” .
However, as discussed supra, | have found “graphics data” to not Be so limited and have

.~ construed the term to mean “data relatéd to gfaphjés.”- (See supra, at IV.B.3.a.) Thus, under my
construction of the term “graphjcé data” the data need not be limited to data used‘ for vertex |
processing. In thJS r_egard the evidence shows the Renderman Shading Language could be used
for many differént “geometric transformations” like “special camera projections such as fish eye
or IMAX, nonlinear deformations such as bends ‘and twists, or surface .displacement functions
such as ripples or nubs.” (RX-005C (Diefendorff) at Q&A 187.) Moreove;, the evidence shows
RenderMan’s “transformation shaders transform a point in space to another point in space” and
RenderMan expressly states that a “point” is a “Vertei.” (RX-2527 at 59,‘ l 13; RX-005C
(Diefendorff) at Q&A 187; RDX-1563.) Thus, contrary to NVIbIA’s argument, the evidence
shows that the Renderman on Horizon860 does in fact procéss vertex daté. Accordingly, for the
reasons above, I find NVIDIA’s argument not persuasive and find the Renderman on .
Horizbn860 performs “operations on graphics data” as claimed in claim 14 of the ‘140 patent.

2. Obviousness — 35 U.S.C. 103
a. Renderman on Horizon860

Respohdents argue that u;lder their construction of the limitation “reciprocal instruction”
Renderrhan on Horizon860 combined with the state of the art rehders obvious claim 14 of the
‘140 patent. (RIB at 36.) To that end, Respondepts expert, Mr. Diefendorff, testified in detail
fhat ’the Renderman on Horizon860 discloses each of the limitations of claim 14 of the €140
patent except the claimed reciproéal instruction and reciproéal square root instruction. (RX-
005C (Diefendorff) at Q&A 164, 166-193, 201-211.) With regérd to Lthose ins_tructions, Mr

v. Diefendorff testiﬁed that it would have bhee‘n' obvious to one of ordinary skill in the art to add a

reciprocal instruction and a reciprocal square root instruction to the instruction set of the -
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_ RenderMan Shading Language. (/d. at Q&A 198-200.) For example, with regard to the
reciprocal instruction, Mr. Diefendorff testified:

In my opinion, it would be obvious to add a reciprocai instruction to the
RenderMan Shading Language based on the general state of the art, RenderMan
itself, and the i860. ‘

A person of ordinary skill had a strong reason to provide a reciprocal instruction
in a graphics-tailored instruction set. Before 1999, it was well-known that a
reciprocal instruction was useful for graphics processing. In fact, reciprocals are
commonly used in calculations in graphics, such as perspective division. As I
éxplained earlier, various factors make reciprocal instructions fairly easy to
implement in hardware, while division instructions are more time-consuming and
require more silicon. Providing a reciprocal instruction in the RenderMan Shading
Language would give programmers the opportunity to directly target the 1860°s
native reciprocal instruction, letting them avoid a more costly division. In fact, in
the i860, division is implemented using Newton-Raphson refinement of a

- reciprocal seed, followed by a multiply. Targeting the 1860 reciprocal instruction
when appropriate would enable the programmer to avoid considerable time-
consuming work. Thus, providing a reciprocal instruction would provide
predictable benefits and results.

Adding a reciprocal instruction to RenderMan would be a trivial exercise for any
person of ordinary skill. It could be done in only a few lines of code by writing a
new function, call it “rcp,” and adding it to the library that defines the RenderMan
Shading Language instruction set.
(RX-005C (Diefendorff) at Q&A 197; see also id. at Q&A 199-200 (Mr. DiefendorfT testifying
similarly with regard to the claimed reciprocal square root instruction.) Mr. Diefendorff’s
opinion that it would have been obvious to add reciprocal and reciprocal square root instructions
is uncontested. In fact, with respect to Renderman on Horizon860, NVIDIA does not address
Respondents’ obviousness argument at all and thus under my Ground Rules has waived any such

argument.” And while the Staff asserts that RenderMan on the Horizon860 does not render

6bvious claim 14, the Staff also fails to address the 'argument at all.- (See SIB at 23.)

3 NVIDIA does not address secondary considerations of nonobviousness with respect to -
Respondents’ Renderman on Horizon860 obviousness argument. NVIDIA does, however, raise
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As discussed, suprd, the evidence sﬁows that Renderman on Hdrizon860 satisfies all the
limitations of claim 14 except the limitations requiring a re‘ciprocal instruction anda reciprocal
square root instruction. NV“H.)IA’S arguments iﬁ regards to'Respondents’ anticipation argument
have been found not persuasivevarid NVIDIA does not address Respondents’ obviousness
argumént at all. Thus, in light of Mr. Diefendorff’s tesﬁmohy, including his 'aunrebu.tted
obviousness testimony, and fhe reasons | hé've,set forth, lsupra, I find by clear énd convinging -
evidenc_é that claim 14 is obvious in liéht of Renderman on the Horizon860 in view of thevstat'e
of the art at the time.

b. “C” Language on TMS34082

Respbndents argue that claim 14 is obvious in view of a C programming language, as
extended by known graphics libraries, running on the prior art TMS34082 graphics processor
(“the TMS chip”). (RIB at 37.) In that regard, Respondeﬂts expert, Dr. Diefendorff, testiﬁed in
detail that claim 14 was obvious. (RX-005C (Diefendorff) at Q&A _2;18—67.) NVIDIA argues
~ claim 14 is not obvious in view of the C programming language in combination with the TMS
| chip. (CIB at 68-69; SIB at 23.) In particqlar, NVIDIA and the Staff argue that Respondents
have failed to show that the TMS chip is a “hardware graphics accelerator” as required by claim
14. (Id) NVIDIA also argues that there is extensive evideﬁée of secondary considerations of

non-obviousness that cut against a finding of obviousness in this case. (CIB at 69.)

secondary considerations of nonobviousness with regard to Respondents’ argument that the “C”
programming language on the TMS34082 chip renders obvious claim 14 of the ‘140 patent. (See
infra, at IV.E.2.b.(2).) Although NVIDIA has waived the issue, for completeness I note that
NVIDIA’s secondary considerations of non-obviousness cannot overcome the strong evidence
that claim 14 was obvious in light of Renderman on Horizon860 in view of the state of the art at
the time, because the products on which NVIDIA relies to show commercial success and
widespread praise do not embody the invention of claim 14. (See supra, at IV.D.) Thus,
NVIDIA’s alleged evidence of secondary considerations is 1rrelevant
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(1) Is the TMS34082 a “hardware graphics accelerator”

The Parties’ Positions

NVIDIA argues that like the i86b, the TMS34082 is not a hardware graphics accelerator.
(CiB‘ at 68.) NVIDIA argues the TMS34082 is a »1 991 co-processor with a general-purpose
floating point. unit (e.g., additional math capability) and some pre-compiled graphics instructions.
(]d..) NVIDIA argues it did not ﬁnplement a graphics pipeline with specialized hard§vare. (1d)
NVIDIA argués that it merely provided a floating point unit that could be programmed to
implement a graphic_s pipeline in the same way as a CPU. Id)

NVIDIA argues that like a CPU (and unlike a hardware graphics acceierator), the
TMS34082 is generally programmablé to perform any arbitrary function. (/d.) NVIDIA argues
that to iﬁlplement OpenGL or another graphics standard, a TMS34082 user must write a software
irriplementation of the pipeline as they would with a CPU. (d) NViDIA argues the *140 patent
is not directed at making a generally programmable piece of hardware programmable, but rather‘
at addix’lg a new feature to speciqli;ed hardware implementations of graphics pipelines. (Id.)
NVIDIA argues tl}at this distinction is reinforced by the fact that the TMS34082 is programed
- with the C computer language. (Id.)

Respondents’ argue the TMS chip was a “Graphics Floating-Poiﬁt Processor” thét
performed programmable operations on “graphics data,” including vertex data. (RIB at 38.)
Respondents argue thét it could be used in an “Accelerator Board” that interfaced With aCPU
through the “Texas Instruments Graphics Architecture” (/d.) Respondents argue that the TMS
chip satisfies e_ven: NVIDIA’s construction of an HGA as a “graphics procéssiﬁg unit.” (/d. at
39.) Respondents assert that Dr. Moreton admitted that the TMS chip “inéreﬁsed 3D graphics
perfofménce” and was “undoubtedly” cpnsidered “by some to be a graijhics processor.” (d )-

According to Respondents, the TMS chip “enhances the throughput of the 3-D graphics pipeline
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and is tailored.for transforrnation, -clipping, and rendering operations.” d(Id.) Respondents argue
that it contained hardware specialized for graphics, including a floating-point unit,'lseqdencer,
and dedicated graphlcs instructions, such as color clipping, Vrslblhty testing, and vector math
instructions. ~({d.) Respondents contend NVIDIA’s Wrtnesses 1ncorrectly call the TMS chip’s
natlve instructions “software,” but that the instructions were actually hardware “Built-In
Silicon.” (Id. at 40.)

Respondents argne that like.the Horizon860, NVIDIA’s primary criticism of the TMS
chip is that an application writer had to write programs to invoke its graphics instruction set.
({d)) However, Respondents note that claim 14 requires a programmable instruction set. (fd.)
Respondents argue that it is illogical and simply wrong for NVIDIA to argue that the TMS chip
is not a hardware graphics accelerator precisely because it satisfies claim 14’s programmability
requirement. (/d.) Respondents argue that the evidence shows the TMS chip’s hardware
graphics instruction set could be used for each stage of the pipeline. (1d.) |

The Staff argues that while the TMS chip could be used to build a hardware graphics
accelerator, it is not by itself a hardware graphics accelerator. * (SIB at 23.)
~ Discussion

As construed herein, a “hardware graphics accelerator” is “hardware for processing
graphics.” Consistent with this construction and as discussed, suprrz, a CPU microprocessor can
be employed to function in a system as a hardware graphics accelerator if it is assigned to

bofﬂoading graphics work from the main CPU, or through the addition of new instructions and

“* But for this one conclusory statement by the Staff, the Staff does not 1ndependent1y address this -
issue. Rather the Staff adopts NVIDIA’s argument
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hardware execution units for the pﬁrpdse'of processing gréphics daté effectively. (Supra, at
IV.B.3.a.; RX-3497C (Diefendorff) at Q&A 28.) .

Here, the 'eVidence: shows the TMS chip was sold by Texas Instruments in early 1990 and
was designed to be uséd as an independent proceséor or as a co-processor to another chip. (RX-

- 005C (Diefendorff) at Q&A 229.) The; evidence shows it was primarily designed as a co-
pfogessor to TI’s TMS34020 Graphics System Processor fof accelerating floating-point graphics
calculations. (Id. at Q&A 223,227,229, 232.) The evidence shows the TMS Chip was a | |
“Graphics Floating-Point Processor” that coﬁtained hardware specially design'ed to accelerate the
processing of graphics data. (Jd. at Q&A 229, 232; RX-2774 at 1-1.) NVIDIA’s expert,

Dr. Moreton admitted af'the hearing that the field considered the TMS chip to be a “graphics
processor” that could be ‘fprogrammed to. perform graphics processing” and “increased 3D
graphics performance.” (Tr. at 151:7-19.) The TMS chip contained a floating-point core with a
sequencer that could executé microcoded graphjcs-orientea instructions. (RX-005C |
(Diefendorff) at Q&A 233.) The evidence shows the microcode was etched into on-chip
hardware read-only memory and used to implement the graphics pipehne. (Id. at Q&A 236, 238
(“These iﬁstructions are implemented internally iﬁ hardware using microcode and a -
microsequencer.”), 239; RX-2774 at B-70 (“Internal microcode to the TMS34082 is not
restricted té the samé 32-bit instruction formats so certain internal programs may e;(ecute faster
than the same operationé written with external code can achieve.”); RX-233 at 7,9, 10.) The
evidence also shows the TMS340/82 was used to accelerate the 3D graphics pipeline and was
“tailored for transformation, clipping, and rendering operations.” (Id. at Q&A 233; RX-233 at 7.)

The evidence shows the TMS34082 could also perform, among other things, backface testing, 3- -
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D compares, interpolation, and reflection.. ((RX-005C (Diefendorft) at Q&A 236; RX—235 at 8-
9) |

As discussed above;, the TMS chip couid be used as a graphics co-processor. In such a
configuration, the evidence shows‘thé host processbr would run the operating system aﬁd Would
offload graphics work tb the TMS34082 to perform graphics. (RX-005C (Diefendorff) at Q&A
234.) For example, the TMS34082 Designer’s Hahdbookvs‘tates that “the TMS34082 floating-
point processor can be coupled to a Motorola MC68030 microprocessor.” (RX-2774 at D-1.) In
this configuration, as shown in the figure below, the Motorola MC68030 is thé host processor
and the TMS chip is the graphics co-processor. ‘(RX-OOSC (Diefendorff) at Q&A 234; RX-2774

at xii (referring to this configuration as “TMS34082 Accelerator Board™).)

- PCIAT '
' ‘Host
| Interface SRAM

L 3
L 2
F S
L2

Figure 1. Motorola MCE8030 Interface to the TMS34082 - Block Diagram
- (RX-2774 at D-4.) |

As described above, the evidence shows the TMS34082 had specialized hardware
designed specifically to accelerate graphics processing, particularly floating-point caléulations.
' The evidence shows the TMS34082 contained a floating-point c.ore ‘with a sequéncer that could
execute mi‘crocod.ed graphics-oriented instructions. The évidénce shows these microcoded
instructions were imbedded in hardware (i.e., ROM) on the chip. The evidence also disclosed

how these hardware instructions implemented the graphics pipeline. Moreover, contrary to the
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Staff’s assertion,' the evidence shows an actual configuration With a Motorola MC68030.
processor and TMS chip where the Motorola proéessor serves as the host processor and the TMS
chip as a gréphics CO-processor. Iﬁ such a configuration there can be no doubt the TMS chip is
“hardware for processing graphics.”

Accordingly, for at least thé reaéons above, I find the TMS chip'a “hardware graphics
accelerator” as claimed in ‘140 patent. |

(2) Secondary considerations of nonobviousness

The Parties’ Positions

.NVIDIA argues the non-obviousness of the 140 patent is supported By the commercial
success and widespread praise of NVIDIA products embodyi_ng the invention. (CIB at 69.)
NVIDIA asserts the *140 patent exposed the GPU’s vertex processing functionality and allowed
users to write shading programs to more closely control the shape; appearance, and motions of
the objects. (/d.) NVIDIA argues that when its GeForce 3 GPU was released in 2001, it was
widely recognized for these features. (Id.) NVIDIA asserts that it satisfied a long felt need fqr
additional flexibility and programmability in hardware graphics accelerators. (Id.) NVIDIA
argues that its later releases, including the Tegra 4, continued to enable these “graphics
capabilities in mobile devices, and far surpasses the competition, as seen in many of the top -
mobile GPU benéhmarks.” t]d.) NVIDIA asserts that the inventive prbgrammable architecture
has been adopted bjf other GPU manufacturers — inclﬁdiﬁg the manufacturers of the accused
GPUs — as well as the APIS_ used to program them. (/d.)

Reépondents ‘argue that near-simultaneous invention of claim 14 confirms its
oi)viousneSS’. (RIB at 43.) ReSpondents’ argué that in addition to other prior art, GigaPixel, a
coiﬁpetitor to NVIDIA, independently invented a hardware graphics accelerator wifh a

programmable instruction set including eight of the nine claimed instructions by March 2000.
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(Id.) Respondents argue that NVIDIA has no response to this evidence. Respsﬁdents contend
NVIDIA’s secondary factors all lack a nexus to claim 14. (Id) Respondents érgue that the
“alleged industry praise noted by NVIDIA merely touts the well-known béneﬁts of
" programmability, not claim 14’s instruction set. (Id.) Likewise, Respondents argue NVIDIA
does not show claim 14 satisﬁed a long-felt need or that others have adopted the inventioﬁ of
claim 14. (/4) In fact, Respondents argue NVIDIA has failéd to'show the alleged sucsess of its
products has any connection to the specific instructions of claim 14. (Id.)

The Staff does not address NVIDIA’s secondary considerations.
Discussion

NVIDIA argues the non-obviousness of the *140 patent is supported by the commercial
success and widespread praise of NVIDIA products embodying the invention. However, as
discussed supra, the products on which NVIDIA relies do not embody the invention of claim 14
as they do not disclose the claimed instructions from the claimed predetermined instru(;tion set.
(See supra, at IV.D.) Thus, | find NVIDIA has failed to show a nexus between its assertions of
commercial success and widespread praise and the claim at issue. See e.g., Ormco Corp. v. Align
Tesh., Inc., 463 F.3d 1299, 1311-12 (Fed. Cir. 2006) (“Evidence of commercial success, or other
‘secondary considerations, is only significant if there is a nexus bétween the claimed invention
and the commercial success.”) Accordingly, I find NVIDIA’s argument with respect to the
secondary considerations of nonobviousness not persuasive.

(3) Conclusion -

 NVIDIA’s sole defense is that the TMS chip was not a “hardware graphics accelerator,”
but as discussed in detail above the evidence clear shows that it was. NVIDIA does not dispute
Mzr. Diefendorff’s convincing testimony that the combination of the “C” programming language

and TMS chip discloses every other limitation of claim 14 of the ‘140 patent, including every
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claimed instruction under its construction of reciprocal or the construction that I have adopted

. herein. Nor does NVIDIA contest it'-would'have been obvious to one of ordinary skill to run the
C graphics library on the TMS éhip. And while NVID_IA does present alleged ‘evidence of

- secondary considerations of nonobviousnéss, as [ discussed, supra,'there is no nexus between the
alleged secondary considerations and claim 14. Thus, :the evidence is of no significance.
Accordingly, for at least the reasons above, [ ﬁnci_the evidence clearly and convincingly
establishes that claim 14 of the ‘140 patent was obvious in lighf of the cOmbinatioﬁ of the “C”
progrémming language on the TMS34082. |

3. Inventorship — 35 U.S.C. 102(f)

The Partie_s’ Positions

NVIDIA argues the evidence shows that Respondents’ “do ﬁot come close to meeting
their burden to prove co-inventorship with clear and convincing evidence.” (CIB at 70.)
- NVIDIA asserts that Mr. Boyd does not claim to be an inventor and that Respondents cancelled - |
his deposition and submitted no testimony from him about the invention of the *140 patent or |
anything else. (/d.) Instead, NVIDIA argues Respondents premise their non-joindef defense
solely on a few lines of text taken o.ut-'of-context from Mr. Boyd’s- Februar}; 12, 1999 e-mail and
an acknowledgement section in an after-the-fact conference baﬁer describing the comrﬁercial
eﬁlbodiment of the "140 Pateﬁt invention. (/d.) |

NVIDIA asserts that it submitted extensive testimony from two actual inventors, detailing
how they Conceiygd and developed the *140 Patent without any input from Mr. Boyd. (Id.)
NVIDIA contends that both inventors ;sp§ciﬁcally disputed that Mr. Boyd was‘a co-inventor.
(Id) NVIDIA asserts that Respondents declined to crdss-examjné Mr. ‘Lindstrom? one of the

testifying inven_'gor_,s, and asked the second testifying inventor only a handful of questions about

Mr. Boyd, which did not estabiish n6n¥j oinder. (Id.): NVIDIA asserts that it submitted extensive
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testimony exﬁlaining why Mr. Boyd’s e-mail was a feature request from Microsoft that provided
no definite, concrete gﬁidance on how to achieve a programmablé hardware graphics accelerator.
(Id.) |

| Respondents argue the ’140 patent, including claim 14, is invalid under § 102(f) for
féiling to name Mr. Charles (“Chgsf’) Boyd of Microsoft as a cp-inventor for his signiﬁcaﬁt
contributions to at least claim 14. (RIB at 26.) Respondents assert that the basic facts of Mr.
Boyd’s contributions are undisputed. (/d.) Respondents assert that two months before |
NVIDIA’s earliest allgged conception, Mr. Lindholm and Dr. Moretbn received Mr. Boyd’s
email disclosing nearly all of claim 14. (/d.) Respondents argue that the evidence shows Mr.
Papakipos explained to Mr. Lindholm and others that Chas Boyd of Microsoft had the idea of a
system for “programmable vertex operations, and per-pixel operaﬁons.” (ld at27.)
Respondents argue that Mr. Boyd described a hardwaré graphics accelerator that Would execute
these operations in the form of “parallel mimd units.” (/d.) Respondents contend that at trial,
Dr. Moreton admitted that a MIMD unit could execute the instructions disclosed by Mr. Boyd
and could be used in a hardware graphics accelerator. (Id.) 'Respondents argue that this
evidences concgptidn and contribution of claim 14’s “hardware graphics accelerator for
receiving graphics data, and performing programmable operations on the graphics data in order
~ to generate output.” (/d.)

_Respdndents argue that-Mr. Boyd also described to NVIDIA a predefined instruction set,
programmable by a user that includes six of the instructions claiined in claim 14. (Id. at 28.)
Speciﬁbal]y, Respondents argue Mr. B_oyd disclosed “vertex shaders,” and an API for using
those shaderé, that pr§vided (1) a three component dot product instruction and (2) four

component dot product instruction. (/d.) Respondents argue that Mr. Boyd also described
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instructions for performing operations on texture aﬁd pixel data, including (3) a reciprocal
instruction, (4) a reciprocal square root instruction, (5) an exponentia;l instruction, and (6) a
logarithm instruction. (Id) Responciénts assert that Dr. Moreton admitfed that these elements -
constitute a “significant portion” of claim 14. (Id.)
| Respondents argue that NViDIA’s responses vto this evidence of Mr. Boyd’s concei)tion
and contribution to the *140 patent are irrelevant to the issue of joint inventorship. (/d.)
Respondent assert that NVIDIA argues that in later éorrespondence Microsoft used parts of
NVIDIA’s design docﬁments for its DirectX 8 specification, and that Mrl Béyd’s email describes
additional features not claimed in the ’140 patent. ([d.) Respondents argue this evidencg does
nothing to undermine the express evidence that Mr. Boyd’s February 1999 email di_sclbsed a
significant portion of claim 14 to NVIDIA. (Id. at 28-29.) Respondents assert that it is tellingly
that NVIDIA does ﬁot argue that it cl\onceived of the invention before Mr. Boyd’s email. (/d. at
29.)
Respondents argﬁe that contrary to NVIDIA’s argument, Mr. Boyd’s email was not just a
mere “request’; for further development, but rather discloseé extensive details, including a
programming model for using the instru(;,tions within the DirectX application program interface.
(/d) Respondents assert that Mr. Boyd’s email provides more detail on his programming mbdel
and hardware graphics accelerator than NVIDIA’s own conception documents and the *140
| patent itself. (Jd.) Respondents also argue Dr. Moreton conceded at trial that Mr. Boyd wanted
to “cOI-léctively develop a programmable vertex capability” and that his email included “musings
| about things that it might include and behaviors it might have.” (Id.) Respondents contend thét

given those admissions and the clear disclosure of the Boyd email, more than clear and
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convincing evidence exists showing that Mr. Boyd cpntributed to the conception of at leaét claim
14 of the *140 patent. (/d.)
Réspondénts contend Mr. Boyd’s significant contribution to the claimed irivention of
the *140 patent requires lie be named-a co-ini/entor. (Id.) Respondents argue NVIDIA’S‘ failure
to name him as such invalidates the entire patent. (/d.) |
The Staff believes that the evidence shows that claim 14 of the '140 patent is invalid
under 35 U.S.C. § 102(f) foi failure to ﬁame Mr. Boyd of Microsoft as an inventor, and therefore
unenforcéable. (SIB at 23.) The Staff argues tliat the documentary evidence of record clearly
shows that Mr. Boyd contributed to the concepﬁon of the claimed invention. (/d.) The Staff
asserts that months liefore NVIDIA’s alleged conception of claim 14 of the '140 patent, Mr.
Boyd sent NVIDIA his idea for a hardware graphics accelerator providing pr;)grammable vertex.
~ and pixel operations. (/d. at 23-24.) The Staff asserts that Mr. Boyd’s ideas were received by
Erik Lindholm, a named inyentor‘ of the '140 patent, no later than March 2, 1999. (jd at 24.)
The Staff argues tliat Mr. Boyd proposed a hardware graphics accelerator for DirectX 8 ihat
performed programmable vertex operations. (/d.) The Staff argues that in his email, Mr. Boyd
provided substantial details related to the instruction sets that would be supported, including
identification of six of the nine required instructions ultimately claimed by the '140 patent. (/d.)
Thus, the Staff argues that Mr. prd made substantial .contribution to the conception of claim 14
of the '140 patent.- |
The Stalff ar.gue‘s' that NVIDIA’s argument that Mr. B(iyd’s ideas 'simply. reflected well-
kn<iwn principles is unconvincing. (];i.)' The Staff argues that Mr. Boyd clearly did far more
“than Jsuggest a pie-in-the-sky idea that he did not know how t(i implement. (jd ) The Staff

argues he provided concrete ideas that he envisioned for Microsoft DirectX 8, including an
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outline of instructions programmable features that would be implemented. (/d.) The Staff
contends that in response, NViDIA offers only the uncorroborated testiniony of NVIDIA
employees, and conclusory opinions of its experts. (/d. at 25.) The Staff argues such testimony
is entitled to little weight. (/d.) | |

The Staff believes that single moéf reasonable inference to be drawn frdm the evidence
adduced at the hearing is that Mr. Boyd made "su'bsfcantial contributions to the conception of c}aim
14 of the '140 f)ateﬁt, and is thus an unnamed inveﬁtqf. (Id) Accordingly, the Staff argues claim
14 is invalid under 35 U.S.C. § 102(f). (/d.) The Staff érgues that sincé the Commission has no
power to correct inventorship, the Commission must determine that the '140 patent is (.:urrentl_y
unenforceable. (Id.) Moreover, the Staff argues that as an unnamed inventor, Mr. .Boyd mdér
~ Microsoft owns an undivided common interest in the '140 patent, and thus NVIDIA lacks all
substantial rights in the patent. (/d.) The Staff argues Mr. Boyd and/or Microsoft are therefore
necessary parties to this investigation. (/d.)
Discﬁssion |

Inventorship of a pateﬁt is presumed to be correct. Hess v. Advanced Cardiovascular
Sys., Inc., 106 F.3d 976, 980 (Fed. Cir. 1997). Overcoming this presumption to show- that a
patent is defective under 35 U.S.C. §102(f) for non-joinder requires proof by clear and
convincing evidence. Eli Lilly & Co. v. Aradigm Corp., 376 F.3d 1352, 1358 (Fed. Cir. 2004);
Certair.z-Mi'croprocessors, Components Thereof, And Products Corita%’ning Same, Inv. No. 337-
'TA-781, I.D., 2012 WL 6883205, at **159-60 (Dec. 14,2012). A review of all of the evidence
‘must yield an “abiding conviétion that the truth of a factual contention is ‘highly probable.’”

Certain Elec. Digital Media Devices And Components Thereof, Inv. No. 337-TA-796, L.D., 2012

ITC LEXIS 2638, at *33 (Oct. 24, 2012).

56



PUBLIC VERSION

Respéndents allege that the *140 Patent is invalid under 35 U.S.C. §102(f) “for failing to
nafne Mr. Chgrles (‘Chas’) Boyd of Microsoft as a co-inventor for his significant contributions to
claﬁm 14.” According to Respondents, before the inventors listed ‘on thé ’140 Patent conceived
of claim 14, Mr. Boyd sen an e-mail (RX-2823C) to NVIDIA “disclosing nearly all of claim
.1 4.” including the concept of “programmable vertex and pixel operatioﬁs performed on [a
hardware graphics accelerator]” using “a predefined instruction set containing six bf claim 14’s
nine instrudions.” Réspondents argue this disclosure made Mr. Boyd “at least [an unnamed] co-
inventor of the 140 Patént.” The Staff agrees.

I do not find Respondents have established, by clear and convincing evidence, that
Mr. Boyd should have been named as a co-inventor for Claim 14 of the 140 patent. The only
arguably probative non-opinion evidence I find Respondents have presented ié a 1999 e-mail in
which Mr. Boyd provided a list of features he would like NVIDIA to develop before the
cbnce_ption date. (RX-2823C at 702468; Tr. (Moreton) at 159:12-21.) The problem with the
email, is that in isolation, it provides no information as to whether Mr. Boyd originated any f;f
the concepts in Claim 14. Instead, one very possible meaning I can take from the entire email is _
that Mr. Boyd was making suggestions on how NVIDIA might‘ develop the technologies (a
programmable shader) useful to Microsoft, his employer. (Tr. (Moreton) at 169:12-14.)

I do not find the fact that the named inventors thanked. Mr. Boyd, arﬁong otilers in a 2001
conference paper to be probative. Instead, the meaning of thanking Mr. Boyd is just too
ambiguous. As NVIDIA covgently argues, there were others that weré thanked, yet Respondents
accuse none of these as bcing oﬁiﬁed invenfors. (CIB at 76.)

I find the unchallenged énd unrebutted testimony of Mr. Lindstrom and Dr. Moreton on

the question of Mr. Boyd’s role and the relevance of what Mr. Boyd suggested in his e-mail to be
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convincing. Both of these ﬁamed inyeritors testified Mr. Boyd had no rolé in deviéing or
developing any of the innovative technology of the *140 patef;t and that the desires Mr. Boyd
expressed for programmable vertex processing were known in the industry. (CX-2543C
(Lindholm) at Q&A 3-10; CX-2133C (Moreton) at Q&A 39-40;)' Mr. Lindholm even explained |
that Mr. Boyd’s suggestions were not particularly helpful, seﬁtiménts echoed in a different
manner by Dr. Moreton. (CX-2543C (Lindholm) at Q&A 9-10; CX-2133C (Mofeton) at Q&A
39-40.) In short, I find their testimony that Mr. Boyd contributed very Htﬂe of substance, if
anything at all, to be credible.

I further note that one of the most convinéing witnesses presented By either party,
Mr. Charles Diéfendorff, (perhaps to partly explain why Claim 14 was obvious), opined that the
instructions contained in Claim 14 were known for graphics processing and thﬁs Mr. Boyd could
not have invented them. (RX-005C at Q&A 321; see alsb‘ CIB at 75.) This testimony is rather
consistent with that of Mr. Lindholm and Dr. Moreton. Moreover, the only meéming I can take
from Mr. Diefendorff’s testimony (on this particular point) is that Mr. Boyd coqld not have
invented the features Respondents claim he did. Instead, the hard part or the key to the
invention, as argued .by NVIDIA, is making the instructions programmaﬁle by permitting the
programmer to have access to the granular operations performed by the GPU during vertex
processing and Mr. Boyd had no role in that according to Dr. Moreton. (See CX-003C
(Lindholm) at Q&A 95-96; CX-2133C at Q&A 16 (Moreton).) Hence, Mr. Diefendorff’s
Vtestimd.ny is inimical to Respondent’s inventorship afguments, regardless about what he opined
about what Mr. Boyd’s email allegedly disclosed.

M. Boyd has not testiﬁéd. Since his failure to testify can be reésonably argued to be

- adverse to both parties, I find his failure té testify to be probative of nothing.. |
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Instead of agreeing with Respondents’ claim that Mr. Boyd was é co-inventor, I find the
evidence indicates it is more likely than not that Mr. Boyd made suggestions, on behalf of
Microsoft, as a possible business partner to NVIDIA, on features he (Microsoft) would desire.
(See CX-2133 (Moreton) at Q&A 39.) This is not an inventors_\hip; See Garrett Corp v U.S., 422
F.2d 874, 881 (Ct. CL. 1970);, Shatterproof Glass Corp. v. Libbey-Owens Ford Co., 758 F.2d 613,
624 (Fed. Cir. 1985); and Morgan v. Hirsch, 728 F.2d 1449, 1452 (Fed. Cir. 1984).

V. U.S. PATENT NO. 6,690,372

U.S. Patent No. 6,690,372 (“the '372 patent”) is titled “System, Method and Article of
Manufacture for Shadow Mapping.” (JX-002). The '372 patent issued on February 10, 2004 on
én application filed on December 5, 2000. The *372 patent claims priority to U.S. Patent No.
6,532,013 (“the *013 patent™), which was filed on May 31, 2000. The ‘372 patent incorporates
" by reference the entire speciﬁéation of the ‘013 patent. (JX-002 at 1:9-13.) The ‘372 patent lists
Walter E. Donovan and Liang Peng as inventors. (/d.) Thére are 25 claims. (/d) NVIDIA
alleg‘es the Accused Products infringe claims 23 and 24. NVIDIA relies upon claim 23 for
purposes of the proving the technicai prong of the domestic industry requirement.

The '372 patent generally relates to techniques for calculating the effects of shadows in
computer graphics pipelines. (JX-002 at 1:24-25.) The patent states:

A major objective in graphibs rendering is to produce images that are so realistic.

that the observer believes the image is real.... One important way to make images -

more realistic is to determine how objects in a scene cast shadows and then

- represent these shadows in the rendered image. Shadows enhance the realism of
an image because they give ahtwo-dim_ensional image a three-dimensional feel.
(JX-002 at 1:28-38.) |
Claim 24 depends from claim 23, which depends from claim 22, which depends from

independent claim 21. Claims_ 21,22,23, and 24 reéd as follows:
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Claim 21. A system for performing shading calculations in a graphics
pipeline, comprising: ' '
(a) logic for performing a first shading calculation in order to generate
output;.
(b) logic for saving the output; and
(c) logrc for performing a second shading calculation using the output
in order to generate further outputs;
wherein the first and second shading calculations together include a
plurality of decoupled variables.

Claim 22. The system as recited in claim 21, wherein the system includes
a shading module for performing the first shading calculation in order to
generate the output
Claim 23. The system as recited in claim 22,. wherein the system includes
a texture look-up module coupled to the shading module for retrieving .
texture information using texture coordinates associated with the output.
Claim 24. The system as recited in claim 23, wherein the system includes
a feedback loop coupled between an input and an output of the shading

" module for performing the second shading calculation using the texture

information from the texture look-up module in ordér to generate further
output.

('372 patent at 14:29-52, 16:30-54.)

A. Level of Ordinary Skill in the Art

A person of ordinary skill in the art of the 372 patent would_ have “at least a four-year
degree in Electrical Engineering, Computer Engineering, Computer Science, or equivalent, as
well as at least two years of experience in graphics processing including developing, designing
or programming software or hardware for graphics processing units, hardware graphrcs
aceelerators or other graphies processing systems.” (Order No. 20: Construing Terms of the
Asserted Patents‘(“Markman Order™) at 62‘ (April 2, »2015).)

B. Claim‘ C onstruction

”

1. Order No. 20: Construing Terms of the Patent - “Shading calculation

In Order No. 20, I construed the phrase “shading calculation” to mean “a computation of

a value coneernihg the appearance of a surface.” (Markman Order at 72.)
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2. Disputed Term - “texture look-up module coupled to the shading
module” (Claim 23) .

The Parties’ Positions

NVIDIA argues that the heart of the parties’ dispute is Whethgr claim 23 requires the
“shader-to-texture” éonﬁguration described in the 372 Patent. (RRB at9.) NVIDIA contends
that Respondents ignore ther context of the cléim, including the bulk of the claim language and
the specification, in order to argue that the plain and ordinary meaning of “coupled” —in
isolation — does not require any particular directi_on. (Id) NVIDIA argues'that in contrast, it '
considers the entire claim element in context to recognize that a person of ordinary skill would
understand claim 23 to require the novel “shader-to-texture” conﬁguraﬁon described in the *372
Patent. (/d. at 10.) NVIDIA argues that with the *372 Patent, NVIDIA reorganized the pipeline
toa “shader-to-textufe” configuration that added coupling where the shader module generates
texture coordinates that are sent to a texture fetch module. (/d.) NVIDIA asserts that this is in
the claim language and in the specification. (/d.)

NVIDIA argues that Respondents’ construction of “coupled” in the abstract, divorced
frbm the rest of the claim and the specification, represents a fundamental misunderstanding of
cléim construction law. (Idy NVIDIA argues that contrary to Respondents’ approach, proper
claim construction requires taking ‘the specification and the surrounding claim language into |
account. (/d at11.)

NVIDIA contends that contrary to Respondents’ arguments, NVIDIA is not importing
limitations from the preferred embodiment. (Id.) NVIDIA argues that it is simply reading the
term “coupled” in the context of the surrounding claim lénguage, as required by the Federal
- Circuit. (Id) NVIDIA argues that the invention requires cbupling whereby the shader can send

texture coordinates to a texture look-up module (i.e., the claimed shader-to-texture
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configuration). (Id.) NVIDIA asserts fhis is expressly stated in the claims. (/d.) NVIDIA

argues that while in the abstract the term “coupled” may not specify a direction, the laﬁguage of

claims 23 clearly does. (Id.) Specifically, NVIDIA argues the claim states that the shading

- module generates‘ “the oﬁtput,” and the cc;upling enables the texture look-up module to “us[ej

| textﬁre coordinates associated wjth the 0utput"’ to “retrieve texture information.” (Id) In other
words, NVIDIA argues, the claim discloses that the texture module is coupled to the shading

- module for a pﬁrpose. (Id. at 11-12.) NVIDIA argues that pui'pose is to “retriev[e] texture

information using texture coordinates associated with the output.” (/d. at 12.) NVIDIA contends

that .thjs requires the “shader-to-texture” configuration. (/d.) According to NVIDIA, the texture

look-up module éannot ﬁse texture ;:oordinates associated with the output if -it does not receive

the texture coordinates, or at least the output they are associated with, from the shading module.

d)

NVIDIA asserts that because Respondents interpret “coupled to” in a vacuum, their
construction is inconsistent with the rest of the claim. (/d. at 13.) NVIDIA argues that under
Resf)ondents’ proposed construction, the texture look-up module cannot receive “texture
coordinates associated with the output,” and therefore cannbt use such coordinates. (/d.)

- NVIDIA asserts that Respondents, in an attempt to account for this inconsistency, argue that any,
texture coordina/tes used by the texture look-up médule are “associated with the output,” even if
they do not come from the shading module. (Id) But NVIDIA argues Respondents’ own expert
conceded on cross—examinatioﬁ that the “outpuf” reférred to in claim 23 is the output of the
shading module. (/d) NVIDIA argues that Respondents’ constfuction is nonsensical as it would
mean that the claimed “texture coordinates” can be “associated” with a shading éalculation that

has not yet occurred and an output does not yet exist. (/d.) Moreover, NVIDIA asserts the
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specification is cl.ear that the texture operations are “a function of” the shading calculation,

~ meaning they depend on the output. (Id. at 14.) NVIDIA then fnaintains the preferred and oﬁly
embodiments of the hardware graphics pipeline of claims 23 and 24 afe disclosed in Figure 4 and
its accompanying description. (/d.) According to NVIDIA, these embodiments show the novel
“Sﬁader-to-texulre” conﬁguratioh 1n Which the shading module sends texture coordinate
information to the texturé look-up module. (/d) NVIDIA argués that all of the embodiments

- disclosed ihat the shading module and the texturé module are coupled in béth directions. (ld)
NVIDIA argues that Respondents ’ proposed construction is qompletely divorcéd from the -
specification. (/d. at 17.) NVIDIA argues that the ‘372 patent clearly disclaims the single
direction (i.e., .linear) conﬁgu;ation proposed by Respondents. (/d) NVIDIA asserts that in light
of this disclaimer, one of ordinary skill in the art would understand claim 23 to require the novel
shader-to-texture configuration. (/d.)

Respondents argue that “coupled” should be construed according to its plain meaning to
allow a connection in one or more directions. (CIB at 46.) Respondents assert th_ét to avoid
invalidity, NVIDIA seeks to limit the claims to what is shown in one exemplary figure in the
patent. (Id.) Specifically, Respondents assert that NVIDIA argues “coupled,” in the context of
the texture look-up module only, requires coupling “in two directions,” i.e., bidirectional
coupling, and that the shading module “send texture coordinates to the texture module and
receive filtered texture colors back—all during a single pass through the graphics pipeline.” (Id)
Respondents argue NVIDIA’s construction should be rejected because it is at odds with the plain
language éf the claims and an imp;oper aftempt to limit the claims to a preferred emquiment;

(Id. at 46-47.)
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Respondents argue that NVIDIA’s coﬁstmction of “coupled” in the context of the texture
look-up module is inconsiste.nt vﬁth the 'or.dinary meaning of the term. (/d. at 47.) Respondents
also argue thét it is inconsistént with the term’s use in other places in the claims. (/d.)
Respondents asseft_ that -Dr. Aliag;l admitted at the hearing that the term “coupled” should be
given its 'ordina.ry meaning_. (Id.) Respondents argue the plain meaning of the term allows a
connection in one or _rﬁore diréqtibns. Respondents argue that their expert Dr. CraWﬁs explaineci
that “coupled” “would be éither going oneJ way or two ways.” (/d.) Respondents also contend
that Dr. Aliaga conceded that the plain meaning of “coupled” “in the context of the *372 Patent”
is that “two elements are coupled when oﬁ[e] e]ement can send a signal to the other.” (/d.)
Réspondents also argue that the patent itself describes one-way connections as “coupled.” (Id.)

Respondents argue there .is nothing in the intrinsic evidence that would indicate that the
term “coupled” should not be given its plain meaning. (/d) Respondents assert that NVIDIA
argues that because the texture coordinates must be “associated with” the outpﬁt, the shader
module must send its output to the texture look-up module, and that somehow requires
bidirectional coupling. (/d.) But, Respondents argue, there is no such requirement in the claim;
it only requires that the shading qalculation output be “associated with” texture coordinates. '([d.)

Respondents also contend NVIDIA improperly relies on Figure'4 of the ‘372 patent to try
to limit the claims and, in doing so, commits the “cardinal sin” of reading a preferred_
embodiment imo the claihls. (Id. at 48.) Respondentsrargue that the Figure 4 embodiment is the
only place in the *372 patent that describes coupling in two directions between the shader

module and texture module, where the sﬁader may send in a single pass texture coordinates to
the texture modﬁle. (Id.) But, Respondents argue, that figure is expressly described as “one

embodiment” of the invention. (Id.) Responderits argue the pat'ent cdhsistently emphasizes the
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exemplary nature of'Figuré 4. (I1d) Resandents argue that the patent states that texture |
coordinate infdrmation “may be sent to the texture look-up module 408,” but dbes ﬁot state that
‘the shading modple and texture look-up module must be coupled in two direcﬁons and occur in a
: siﬁgle pass.. (Id. at 48-49.) Respondenfs alsov assert the speqiﬁcation provides embodiments
where the output is recirculated through the graphics pipeline. (Id. at 49.) In these
embodiments, Respondents argue the texture 100k-uf> module receives texture coordinates via
other components, not directly from the shading module. (/d.)

Respondents fﬁrthef argué that NVIDIA’s disclaimer argument is without merit. (/d.)
Respondents assert that NVIDIA argues fhat in an incorporated' patent, U.S. Patent 6,532,013,
applicants disclaimed a “linear pipeline” that uses multipass rendering, and that this limits the
construction of “coupled” in the 372 patent claims to coupling in “two directions.” (ld.)
Respondents argue there is no légal basis to read a disclaimer into claim 23 of the *372 patent.
(Id) According to Respondents, the *013 patent is a different patent, with different claims, and ’
with one excéption, different named inventors. (/d.) Fgrther, Respondents assert NVIDIA’s
disclaimer argument relies on a prior art figure in the 013 patent that was deleted from the *372
patent. (/d.) Respondents argue that there is no diséussion of the alleged non-linear pipelines, or
single-pass rendering, or fhe exclusion of multipass rendering in either the ;372 patent or its
. prosecution history. (/d.) On the contrary, Respondents argue that Figure 4 of the 372 patent
shows one-way coupling and the patent discloses an embodiment involving multipass rendeﬁng.
(1d) Respondent\s thus argue there has been no cleﬁ disavowél of 372 patent claim Scope. (Id.)

Respondents argue 1n sum that there is no basis forvNVIDIA’s new argument that
a110\;ving “the shader module to make a request to the téxt_ure module, and then deliver

information back” “was the critical invention that made claim 23 be allowed.” (1d)
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Respéndents argue. that during the Markman proceedings, NVIDIA identified a completely
different _structure—the feedback loop O;C dependent claim,24—as an allegedly “important” part
of the invention. (/d.) Respondents assert that NVIDIA now abandons this position because
Respondents’ prior art discloses several feedback loops. (/d.) Respondents argue that
NVIDIA’s néw argument fares no better, and its unduly narrow “coupled” coﬁstruction should
be rejected. (Id.)
Discussion

In its pre-hearing brief, NVIDIA asserted that the constrﬁction of the phrase “texture
look-up module coupled to the sl;lading module ...” was in dispute. (See CPHB at §1-84.)
NVIDIA interpreted this phrase to require the élaimed coupling to be in “both directions.” (I/d. at
46-47; seé also CX-2127C (Aliaga) at Q&A 123.) In its initial post-hearing brief NVIDIA
appears to recast this construction as a so-called “shader-to-texture configuration.” The term
“shader-to-texture” is a term made up by NVIDIA anq used for the first time in its post-hearing
brief. The term was never considered by its expert and cannot _be found anywhere in the ‘371
patent. In its post-hearing reply brief, NVIDIA p_rovides some ciarity to its initial brief, stating:

Respondents contend that NVIDIA seeks to import “bi-directional” into the term

“coupled,” but that mischaracterizes the issue. The issue is whether the language

of claim 23, when read as whole in the context of the patent, requires “shader-to-

texture” coupling. It does.
(CRB at 33.) Thus, it appears the dispute remains over the proper construction of the term
“coupled.” To that end the parties’ positions are relatively straight forward. NVIDIA’s positioﬁ
appears to be that the connection (i.e., c;,oupling) between the texture look-up module and the
shadipg module must be such that the texture look-up module can receive texture coordinate

information from the shading module. Thus, according to NVIDIA’s position the coupling must

allow déta to flow from the shading module to the texture look-up module. Respondehts’ and
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the Staff’s position appears to be that the term “coupled” should get its plain and ordinary
meaning and that the plain and ordinary meaning is satisfied as long as there is a connection

between the texture léok-up module and the shading module. Thus, according to Respondents;

- position, the claim language would be satisﬁéd regardless of.whether the connéction permitted
data to flow from the texture :look-up module to the shading modul‘e or from the shading module -
to the texture look-up module. |

NVIDIA’s construction of “coupled” .in the context of the textufe look-up module is
inconsistent with the ordinary meaning of the term, including its use in other places in the élaims.
The plain meaning of the term allows a connection in one or more directions. Reépondents’
expert Dr. CraWﬁs explained that “coupled” “would be either going one way or two ways.” (Tr.
at 921:25-922:4; RX-3495C (Crawﬁ's) at Q&A 36.) NVIDIA’s expert, Dr. Aliaga, also

-conceded that “[g]enerally, two elements are coupled when one [sic] element can send a signal to
the other.” (CX-2127C (Aliaga) Q&A 6 6; Tr. at 251:14-16 (“‘coupléd’ just means one or two-
way communication.”).) Moreover, Dr. Aliaga admitted that “[t]he term itself does not
necessarily imply a direction.” (CX-2127C (Aliaga) at Q&A 68.) Even the ‘372 patent itself
describes one-way  connections as “coupled.” For example, both claims 10 and 25 require a
“combiner module coupled to the output of the shading module” and Figure 4 clearly shows the

, combinef module (410) connected to the shading module (406) with a one-way connection. (See
JX-002, claims 10, 25, Fig. 4.)

" NVIDIA argues that the claim laﬁguage ifself requires “the texture look-up module
receives and uses te);ture coordinates from the shading module.” (CIB.iat 10.) But as discuésed

-above, there is no dispu'ge that the plain and ordinary meaning of the term “cqupled” does not

require any “directionality” in the connection between the shading module and the texture look-

67



- PUBLIC VERSION

up module. More‘bver, the fact that texture coordinates are “associated with” the output does not
add d_ir,ectibnality to the connection or require the texture look-up module to “receive and use”
the output. (RX-_OO2C (Crawfis) at Q&A 192.) As Dr. Crawfis tésti_ﬁed, texture cqordinates can
be “associated with” the. output of a Sﬁading module if they are operating on the same pixel. (/d.
at Q&A 157; Tr. 916:17-20.) The ‘372 patent’s specification also similarly statés that
“éssociated with” simply means data related to a pixel(s). (See JX-002 at 6:57-67 (describing
colors “associated with™ a quad, or group of pixéls, in multiple passes).)

Nothing iﬁ the‘intrinsic evidence warrants a departure from the ordinary meaning of
“coupled.” NVIDIA argues that because the texture coordinates must be “associated with” the
output, the shader module must send its output to the texture look-up module, and that somehow
requires directional coupling from the shader module to the texture look-up module. (See Tr. at
252:19-253:16 (interpreting “associated with” to mean “[i]t’s in the output, it’s with the output,
it’s a function of the output™). But claim 23 imposes no ;uch requirement. The claim only
- requires that the shading caiculation output be “associated with” texture coordinates. (Se'e Tr. at
916:17-20 (explaining texture coordinates used by the texture lookfuf) module can be “associated
with” thé output of the shading module if the two modules are “both working on the same
fragment”); RX-002C (Crawfis) at Q&A 157.

| NVIDIA’s construction, in effect, tries to replace the phraée “associated with,” with the
phrase “receives and uses.” But the evidence shows that the patentees knew how to limit a claim
to “using the output”—as they did in claim 21 where the second calculation “us[es] the output”
of the first calculation. (See JX-002, claim 21.) They did not, however, impose the same
limitation on the texture loqk-up module in claim 23. Moreover, even if I were inclined to

accept NVIDIA’s “receive and use” theory, which I am not, it still does not justify limiting the
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claims as NVIDIA proposes. Contrary to NVIDIA’s cons;truction; the ‘372 paten‘i discl(')ses that
in multi-pass rendering, the texture look-up module can “receive and use” texture coordinates
from -a shader module in a second pass through the pipeline. (RX—3495C (Crawfis) at Q&A 34;
RDX-398.) |

NVIDIA relies extensively on the embodiment illustrated in Figure 4 of the 372 patent to
éupport its limiting claim construction. ‘(See eg., CX-2127C (Aliaga) at Q&A 123 (relying on.
Figure 4 to “require[]” coupling in “both direcﬁons”), 36, 55-56.) However, as a geheral rule the |
particular examples or embodiments discussed in the specification are not to be read _into the
claims as limitations. Here, Figure 4 is expressly described as “one émbodiment” of the
invention and there is no clear indication that the applicant intended to limit the invention of
claim 23 to this embodiment. (See JX-002 at 5:65-67 (“FIG. 4 illustrates a hardware
iinplementation for programmable shading in accordahce with one embodirﬁent of the present
invention.”), 6:48-49 (Figure 4 is “illust;ative” implementation); see also Epos Techs. Ltd. v.
Pegﬁsus Techs Ltd., 766 F.3d 1338, 1341 (Fed. Cir. 2014) (“[T]t is improper to read ﬁmitations
from a preferred embodiment described in the specification...absent a clear indication” of an
intention to do ‘so.).) Notably, the specification discloses other embodiments where the output is
recirculated through the graphics pipeline (so-called multipass) such that the texture look-up
module receives texture coordinates via other components, not directly ffom thé shading module.
(Tr. at 254:25-255:4 (admitting “[t]here are embodiments of multipasé where texture coordinates
come from other places,” including ﬁlés on the computér); see also RX-3495C (Crawﬁs) at
Q&A 34; RDX-398.)

NVIDIA argues that in a prior art figure in the ‘013 patent, which is inéorporate'd by

 reference into the 372 patent, the applicants disclaimed “linear” pipelines, or what NVIDIA
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calls “texture-to-shadef” topologies. (See CIB at 7, 28.) NVIDIA argues this disclaimer limits
the conétruction of the term “céupled”. in the "372 patent claims. (Seee.g., CX-2127C (Aliaga)
at Q&A 140.) A disclaimer of cléim scope must be “clear and unrnistakablé.” Omega Eng’g,
Inc. v. Raytek Corp., 334 F.3d 1314, 1325-26 (Fed. Cir. 2003). However, as described above,
Figure 4 éf the *372 patent shows one-way coupling (in addition to two-way) and the patent

~ discloses an embodiment involving multipass fendering. Moreover, the ‘013 patent itself does

- not support é disclaimer of “linear” or “textllre-to;shader” configurations. The ‘013 patent
merely states that prior art pipélines, including both “linear” and “non-linear” types, enabled one
texture ‘fetch and texture calculation pef rendering pass and were “static in nature.” (CX-1952C
at 2:49-57.) The ‘013 patent proposes to solve that problefn by either using a “feedback loop™ or
adding more shading and texture look-up modules to “consti“cute at least four logical‘ modules.”
(Id. at 3:28-42.) Contrary to NVIDIA’s argument, neither proposed solution requires a “shader-
to-texture” configuration that “use[s] the output of a shading calculation to retrieve texture
information.” Thus, for at least the reasons above, I ﬁnd there has been no clear disavowal

of ’372 patent claim scope.

In short, the actual language of claim 23 requires only that the texture look-up module be
“coupled” to the shading module and use texture coordinates “associated with” the shading
module output—for exarﬁple, related to the same pixel or fragment. The evidence shows that the
plain and customary mearﬁng of the term “coupled” does not require a specific diréctional
connection between the texture look-up module and the shading module. Rather, under the plain
meaning of the term, the connection between the texture look-up module and the shading module
can be in any direction or Both directions. Respondents have not shown that the applican{ acted

as his/her own lexicographer to give a special meaning to the term “coupled” and I have found
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Respondents’ disclaimer_ argument not persuasive.. Thus, I find no basis to depart from the
term’s plain and ordinary meaning, which I note is consistent with the language of the claims and
the specification, to require the limiting construction proposed by NVIDIA.
C. Infringement
NVIDIA argues that the Accused Products with Adreno, PowerVR, and Mali GPUs
‘infringe claim 23 of the ‘372 patent. (CIB at 14.) NVIDIA argues the Accused Products with |
Mali GPUs also infringe claim 24.

1. Claim 23

NVIDIA argues that the Accused Products infringe claim 23.5 To this end, NVIDIA’s
expert, Dr. Aliaga, testified in detail ﬁow each limitation of claim 23, claim 22, and claim 21 is
met by the accused Adreno, Mali, and PowerVR GPUs. (CX-006C (Aliaga) at Q&A 94-211,
241-257,280-293, 311-326). The Staff argues that with respect to those products énalyzed by
Dr. Aliaga NVIDIA has proven infringement of claim 23. (SRB at 19-20.)

Respondents argue that: (1) certain products do not infringe because NVIDIA failed to
present infringement evidence with respect' to those products; (2) NVIDIA has failed to show
that the Accused Products have a “shading module” as claimed; and (3) the Accused .Products do

“not provide a “texture look-up module” coupled to a “shading module”. (RIB at 54-63.)

S NVIDIA cites to its pre-hearing brief in support of its argument that the Accused Products meet
all the elements of claim 21. (See CIB at 14 (citing NVIDIA PrHB at 85.) Such an
incorporation by reference is a violation of my ground rules and therefore I am striking the
citation from NVIDIA’s opening brief. (See Ground Rule 15.1.1 (“The Post-hearing briefs shall
not incorporate anything by reference ...”).) Respondents argue NVIDIA’s conclusory statement
" that “the accused products meet each element of claim 21 and citation to over 100 Q&As from
Dr. Aliaga’s witness statement in support is also an improper incorporation by reference.
Knowing NVIDIA’s allegations of infringement, Respondents did not dispute in their pre-
hearing brief, at the hearing, or in their initial post-hearing brief that the Accused Products

. satisfy the limitations of claim 21. Therefore I do not find in thls instance NVIDIA’S citation to
Aliaga’s witness statement improper.
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a. Sufficiency of NVIDIA’s infringement evidence

The Parties’ Positions

- NVIDIA asserts that the Accused Samsung devices with Adreno, Mali and PowerVR
Gst infringe the *372 patent and that I should recommend a limited exclusion order prohibiting :
- the importation of infringing products. (CI-B at 22.) NVIDIA argues that Respondents seek to
evade this exclusion order by arguing that only the fifty representative products identified by
Dr. Aliaga can be found to infringe, because allegedly “NVIDIA has failed to accuse any
software on over 40 Samsung products” listed in RDX-408C. (CIB at 22-23.) _NVIDIA argues
that criticaliy; Respondents have not identified differences in the design or operation of these
supposedly “non-accused” articles that would even possibly suggest a different infringement
outcome. (/d. at 23.) NVIDIA argues that to the contrary, these devices appear to have the same
Adreno, PowerVR, and Mali GPUs. (Id.) Thus, NVIDIA contends that upon a finding of
violation, gll 'mfringing articles should be excluded. (Id.) | |

Respondents assert that there is no dispute that claims 23 and 24 require shader software

29 6

to satisfy the performing and saving limitations: “performing a first shading calculation,” “saving
the output,” and “performing a second shading calculation.” (RIB at 55.) Respondents argue
that NVIDIA failed to present evidence that over forty Samsung products practice these
limitations. (Id.) Respondents argue NVIDIA’s failure to prove the limitations for Claims 23
and 24 means, these products——which are speolﬁcally identified in RDX-408C and 1nclude Mali
and Adreno GPUs, have not been proven to infringe_. (Id)

The Staff acknowledges Respondents argument, but does not address the argument in its

initial brief. (SIB at 28.) In its reply brief the Staff agrees with Respondents that there is a

: failure of proof regarding some forty plus accused Samsung Products. (SRB at 19.)
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‘Discussion |

There is no dispute that at least four limitations in claim 21 (on which asserted claims 23
and 24 aepend) reciuire specific software. (See JX-002, cléim 217 (“logic for performing a first
shading calculation...,” “logic for saving the output,” “logic for performing a second shading
calculation...,” and “deéoupléd vériébles;’); CX-OOSC (Aliagé) Q&A 63, 467 (logic requires
software); RX-3495C (Crawﬁs) at Q&A 60.) NVIDIA does not argue otherwise in its briefs.

NVIDIA’s infringement expert 'for the ‘372 patent, Dr. Aliaga, failed to analyze software
in over forty of the accused Samsung products. Thus, NVIDIA failed to present evidence
regarding over forty accused Samsung prqducts (identiﬁed in exhibit RDX-408C), and thus those
producfs have not Been showﬁ to infringe at least the following limitations of claim 21: “logic for
performing a first shading calculation...,” “logic for saving the output,” “logic for performing a
second shading calculation...,” and “decoupled variables.” (RX-3495C (Crawﬁs) at Q&A 61-
65; RDX-408C.)

NVIDIA now argues that the products that were analyzed by Dr. Aliag;a are
“representative products,” and thus ény remedy in this investigation should still nevertheless
cover the forty plus accused products that Dr. Aliaga did not analyze. (See CIB at 22-23).
NVVIDIA’sylogic is defective. It is NVIDIA that has not presented any evidence in support to
show that the analyzed products are in fact representative. Indeed, NVIDIA does not cite to any
evidence that woulci support this belatéd contention. (ld) Moreover, Dr. Aliaga admitted that
“the software installed on the device varies somewhat from device to device.” (CX-006C
(Aliaga) at Q&A 96.)

NVIDIA also incorréctly tries to shift ihe burden to Respondents and suggest that it is

Respondents who need to show that the “non-accused articles” are different. (CIB at 22-23.)
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But “complainant cannot rely on an assumption that all of the accused pro‘ducts include similé.r
structure to stht the burden to the accused infringer.” Certain Integrated Circuits, 7 Chipsets, &
Prods. Containing Same Including Televisions, Media Players, & Cd}neras, Tnv. No 337-TA-
709, Finai Iﬁit. and Rec. Det., 2011 WL 1836230, at %24 (U.S.IT.C. Apr. 4, 201 1.). NVIDIA has
the burden of proof on infringement.‘ Because NVIDIA did present evidence regarding the forty
plus aécused products identified in RDX-'.408C, NVIDIA has nét met its burden Wﬁh respect to
those products. _

Accordingly, I ﬁnd NVIDIA has. failed to prove those productsr identiﬁed in RDX-408C
infringe claim 23 of the 372 patent.

b. Do the Accused Products have a “shading module” and a
“texture look-up module” coupled to a “shading module”?

Claim 22 adds a shading module limitation. Claim 23, which depends from claim 22,
adds a limitation reqliiring “a texture look-up module coupled to the shading module for
retrieving teXture‘information using texture coordinates associated with the output.”

0] Adreno GPUs

] (7X-113C at QNVIDIAITC932_00030854 (annotated); see also CX-

006C (Aliaga) at Q&A 283-285, 287-289.)
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As Dr. Aliaga testified, the Adreno [ ’ ] receives and uses texture
coordinates | ' ]
to retrieve texture information [ ]. (CX-006C (Aliaga) at Q&A

283-285,287-289.) Atthe 'hearing, on cross-examination, Dr. Crawfis admitted that he was
“comfortable” calling [ o 7. (Tr. (Crawfis) at 907:6-8.) Dr. Crawfis

further admitted that |

]

(RX-3495C (Crawfis) at Q&A 160.) Thus, I find the evidence shows the Adreno GPU includes
| the claimed “shading module” and “texture look-up module,” as well as the “texture look-up
module coupled to the shading module for retrieving texture information using texture

coordinates associated with the output.”

75



PUBLIC VERSION

Respondents argue the [

], see RIB at 61, but NVIDIA no longer alleges the [

]. (See CIB.) Thus, I find this argument irrelevant. 7 Id any event, as discussed above, the
evidence shows the | ‘ ' , | ]. (Seee.g,CX-006C
(Aliaga) at Q&A 283-285; Tr. (Crawfis) at 907:6-8; JX-116C at QNVIDIAITC932_ 00033249
[ | ]

Respondents also argue “NVIDIA has .not identified the required ‘logic for saving the -
output’” and thds, [ : : | ] (RIB at 62.) Respondents,
however, never made this argument in their pre-hearing brief, see RPHB at 96-97 and 101-102,
and thus I deem it waived. (Order No. 2 at Ground Rule 1 1.2 (Contentions not set forth in the
pre-hearing brief “shall be deemed abandoned or withdrawn.”).) Moreover, claim 22 merely
requires “logic for saving the output” of “a first shading calculation.” (JX-002, Claim 22.) As
Dr. Aliaga testified, the Adreno GPUs [ |

]. (CX-006C (Aliaga) at Q&A .281 (I

] Respondents argue the |
] see RIB at 62, but there is no requirement in the
claim that the logic be outside the shading module, it odly has to save the output of shading
calculations, which is generated inside the shading module. (JX-002, claim 22.) As Dr. Aliaga
testified, the output of the shading calculation is saved [ - ] before being sent to

other modules. (CX-OO6C (Aliaga) at Q&A 281.)
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(2) PowerVR GPU

- As shown below, Imagination’s technical documents prove that Power VR GPUs include
a USSE shading modui_e (shown in the figure below in orahge) and a Texture Co-Processor
' [‘ 3 '. = ] texture lobk-ﬁp module (shown in the figure .bélow in lavender). (CX-O4‘7C at
' IMGPLC-932INVOOOI781, IMGPLC-932INV0001782 {annotated); CX-006C (Aliaga) at Q&A

311-323).)

In fact, at the hearing, on cross-exah]jnation, Respondents’ expert, Dr. Crawfis, agreed the
“USSE ié a shading module, yes.” (Tr. (Crawfis) at 913»:13-15.) The evidence also shows the
PowerVR GPU includes the claimed “texture look-up module coupled t6 the shading,module for
retrieving texture information using texture cbordinates associated with the output.” (CX-047C

| at IMGPLC-932INVOOOi782 (annotated); CX-006C (Aliaga) at Q&A 311-323).) As seenin the

. picture above, the arrow (highlighted in blue) shoWs “texture lookup” information is output by
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~ the shading modu_le to be received and used by the texture look-up module to retrieve texture
information [
| 1. (CX-006C (Aliaga) at Q& A 319-323.)

Accordingly, I find the 'e'vidénce sths the PowerVR GPUs include the claimed__ “éhading
module” and “texfur@ look-up module,” as well aé fhe “texture look;up module coupled to'the
shading module for. retrieving texture informaﬁon using texture coordinates asSociaf[ed with the
output.”

Respondents argue NVIDIA’s infringement contentions must fail because the arithmétic
logic units (“ALUs”) alone within the USSEs are not shading modules, see RIB at 60, but
NVIDIA no longer alleges the ALUs alone within the USSEs are.also shading modules. Thus, I
ﬁnd this argument irrelevant.

Respondents also argue that the PowerVR GPUs do not infringe if I accept “Nvidia’s new
construction of ‘shading module,’ which requires hardware for generating colors without
receiving them from other elements.” (RIB at 60.) NVIDIA does not make this claim
construction argument in its post-hearing brief.” In fact, NVIDIA argues the asserted claims do
not require “interpolating colors per fragment.” (CRB at 28.) Thus, I find Respondents’ .
argument irrelevant. | | |

Respondents further.argue ‘that NVIDIA has failed to show that the texture look-up
module is coupled to the.shading n;odule. (RIB at 61.) .In particular, Respondents argue the
accused ALUS are not coupled to the Texture Cq-Processor either directly or indirectly and that

‘.to reach the { | | |
1 (Jd) As previously discuésed, NVIDIA is no longer

asserting that the ALUs alone are the shadiﬁg module. Rather NVIDIA argues the USSE is fhe
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shader module. In this régard, the evidence is clear that the Texturing Co-processor is coupled to
__ the USSE. (CX-047C at IMGPLC-932INV0001781, IMGPLC-9321NV0001782 (annotated);
CX-006C (Aliaga) at Q&A 319-323.) | |
| | (3) Mali GPU
As seen in the figure below, the Mali GPUs include an Arithmetic"Pipeline (shown in the

figure below in orange) and a Texture Pipeline (shown in the figure below in lavender).

(JX-043C at 13 (annofated).) qu the Accused Devices with Mali GPUs, the evidence shows that |
fche_ “shading module” limitation is met by the “Arithmetic Pipeline” and the “texture look-up
module” is met ‘by the “Téxturing Pipeliﬁe.” (CX-006C (Aliaga) at Q&A 243-253))

Speciﬁcally, fhe evidence shows that the arithmetic operations (i. e;, shading calculations) for

- shader programs written in OpenGL are executed, by design, in the Arithmetic Pipeline. (Id. at
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Q&A 244, 245.) The evidence also shows that texture look-ups using texture coordinates are
performed\ by the Texturing Pipeline. (/d. at Q&A 250, 252.)
As clearly ﬂlus?rated in the picture above, the evidence shows the Arithmetic Pipeline
(shading module) and Texfuﬁng Piﬁeliné,.(texture look-up module) are |
| ]. (Jd at Q&A 250, 251; JX-0043C at ARM_ITC_932_004969; CDX-

006 at 77).) Referring again back to the figure, the evidence shows that [

]. (CX-006C (Aliaga) at
Q&A 250-252.) Accordingly, I find the evidence shows the Maii GPUs include the claimed
“shading module” and “texture look-up moduie,” as well as the “texture look-up module coupled
to the shading module for retrieving texture information using texture coordinates associated
with the output.” (JX-043C at 13; CX-006C (Aliaga) at Q&A 243-253.)

Respondents make séveralvrelated arguments based on the premise that the Arithmetic.
Pipeline canfxot “perform shading calculations.” (RIB at 55-58.) Relspondents argue that thé
Arithmetic Pipeline does hot perform a shading calculation because it just performs arithmetic
and is only one subcompénent that must Work with dozens of other subcomponents in the
Tripipe to perform the claimed shading calculation. (RIB ‘at 56.) ‘Howevef, respondents
argument rglies on a construction of “shading calculatipn” that is inconsistent Qith the
construction I have adopted for that term. Under my construction, a “shading calculation” is “a
C(;mputation of é value concérning the appearance of a surface.” Thus, é shading ca..lculation.is a
“computation” (z e.,an arithmetic dperationj, and there is no dispute the Arithmetic Pipeline

performs such operations. (Tr. (Larri) at 661:6-663:2 [
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] (emphasis added); RX-012C (Larri) at Q&A 119 |
] (emphasis added).)

Respondents alsé argue that :_i “shading module” cannot be a “subcomponent” that
performs only a portion of the shading calculations. (RIB at 56-58.) According to Respondents,
the Arithmetic Module must perform all of the operations that are invoked when executing a
shading program (é.g., fetching instructions, loading source data, efc.) in order to‘ be a shading
module. (Id) As Dr. Aliaga explained, this is sifnply incorrect. The evidence shows that when
executing a line of code from an OpenGL shader program, the GPU will perform a number of
different operations, including, among other things, shading calculations. (CX-006C (Aliaga) at
Q&A 122-223 (identifying various OpenGL code segments that will cause the accused devices
to perform shading calculations and texture look-ups, among other things).) The shading module
performs the shading calculations, i.e. the arithmetic operations, and other components may |
peﬁom a number other operations (e.g., creating threads, scheduling threads, texture look-ups,
clippirig, rasterization, etc.). The fact that other operations are invoked as part of the process
does not mean that the shading module cannot perform shading éalculations or that it is only
performing a portion of the shading calculations.

c. Conclusion

As set fdrth in detail above, I .ﬁn.d the Accused Products with Adreno, PowerVR, or Mali
GPUs include the claimed “shading module” and “texture lodk-up module,” as well as the
“texture look-up module coupled to the shading module for retrieving texture information using
texture coofdinates associated with the output.” Accofdingly, I find for at least the reasons

above that NVIDIA has shown by a preponderance of the evidence that the Accused Products
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with Adreno, PowerVR or Mali GPUs, except those listed in RDX-408C, infringe claim 23 of
the c'37."2 patent. |
2.  Claim 24
NVIDIA contends that the} Acéuse_d Products with Mali GPUs élso infringe claim 24 of

the '372 patent. (CIB at 20-22.) To that end, Dr..Aliaga opines that eéqh limitation of claim 24
R is met .By those products. (CX-006C (Aliaga) at Q&A 256.) Respondents and the Staff argue

- that the Accused Products do not include a feedb_éck loop as required by claim 24. (RIB at 59; |
SIB at 31.32.) | |

The Parties’ Positions

NVIDIA argues that the Arithmetic Pipeline shading module is part of the “Tri-pipe” and
as shown in the Mali ‘Manual,rthere is a feedback loop between the output of the shading module

and the input to the shading module. (CIB at 21.) NVIDIA argues that the [

1 (d)

Respondents assert that NVIDIA contgnds the claimed feedback loop isa “fegisﬁer file”

(ie., RAM) [ ]. (RIB at 59.) But, Respondents argue, RAM is not a
feedbgck loop. (/d.) Respondents argue that.a feedback loop has a fixed structure and operation:‘
it is a loop that feeds back an output to an input in a specified order. (Id.) Respondents argue
that by contrast, the Mali GPU’s register file is RAM that, just as with ény other memory, can

- store data from multipie sources in a number of arbitrary registers and provide random access to
multiple storage locations at any point in tiine. (Id.) Respondents argue that its function is to
save an.d'access any stored déta—[ - ' J—so that programs

can be executed in a fully-programmable processor. (Id.) Respondents contend one of ordinary
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‘skill in the art understands that RAM is fundamentally different than a fégdback loop because it
is not a “loop” that feeds output back to an input. (/d.)
The Staff ésserts that NVIDIA argues thﬁt the'“feedba.ck loop” Hmitation df claim 24 is
met in. the Mali GPUS because lt'he.alleg‘ed» shading module can [ |
]. (SIB at 3 1-32.) However, the Staff argues, a register file is not a feedback loop.
(Id. at 32.)‘ The Staff argues thét although the Accused Products enable the shader modules to
save and load data, they do not contain féedback loops as claim 24 requires. (/d.)
Discussion
| Claim 24 requires a feedback loop coupled between an input and an oﬁtput of the shading
moldule. Referring to the figure below from the Mali Manual, NVIDIA argues the Mali GPUs

include the claimed feedback loop.

(JX-043C at 9 (annotated).) Specifically, NVIDIA states that “there is a feedback loop (colored
yellow) between the output of the shading module (the arrow leading down and away from the
[ _ 1) and the input to the shading module (the arrow leading into the top of

that box).” (CIB at 21.)
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The clairped “feedback loop” is a specific hardware structure known to one of ordinary
skill in the art as “a structure (loop) that feeds back an output to an input.” (RX-3495C (Crawfis)
at Q&A 98.) At the hearing, Dr. Aliaga admitted that “feedback loop” has to be a “loop” and has
to “providé[] information from the output to the input.” (Tr. at 258:3-14.) This is consistent
with the *372 patent, which describes a FIFO buffer tilat moves data through a set path as an
exemplary feedback loop. (JX-002 at 6:52-56; RX-3495C (Crawfis) at Q&A 99.) As
Dr. Crawfis explained, a “standard hardware implementation” of a FIFO buffer “wouid be a set
of registers d.aisy chained together that :follow this very linear path.” (Tr. at 929:5-14.)

The evidence shows that RAM, on the other hand, randomly stores data in any sequence

from any number of sources. (CX-006C (Aliaga) at Q&A 256.) The evidence shows that
one of ordinary skill would not consider such a structure a “loop” that feeds an output back to

an input. The differences are illustrated in the figure below.

Feedback Loop vs. Accused Products

‘372 Patent

I

Shading Module

= = ohd

B = - - -

j % S N Y ¢
S :
RDX-426C

(RDX-426C.) As shown on the right of the slide, in RAM, control logi¢ can retrieve multiple

pieces of data simultaneously from many different registers, just like any other memory. (RX-
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3495C (Crawﬁs) at Q&A 96-98; see also RDX-424C; RDX;425C.) The evidence shows that
such use of a register file was known well before 1999 and was knbwn to be a distinctly different
structure than the élaimed fc;,edback loop. (RX-3495C (Crawfis) at Q&A 106.)

' NVIDIA asserts that Respondents’ arguments are based on an “incredibly detailed and
.unsupported” deﬁnition of feedback loop. (See CIB at 21.) But as discusséd above, NVIDIA’s
~own expert conceded the correctness of Respondents’ construction. (See Tr. 258:3-14
(“feedback loop” has to be a “loop” and “provide[] information from the output to the input™).)
NVIDIA’s construcﬁon, on the other hand, which can cover any random access memory,
eviscerates the word “loop” from the claimed “feedback loop.”

NVIDIA asserts that Respondents’ expert, Dr. Crawfis, acknowledged .that the feedback
loop could include a FIFO (first in-first out) register and that “a standard hardware
implementation;’ wouid be “a set of registers daisy chained together,” arguing that because the
Mali architecture also includes a “register file” in its feedback loop it infringes claim 24. (CIB at
21.) But the evidence shows NVIDIA is confusing two different uses of registers. While the
evidence shows a register itself is not a feedback loop, multiple registers can be arranged in a
way to form a feedback loop. As Dr. Crawfis described, a FIFO is a particular “set of registers
daisy-chained together that follow this very linear path”—i.e., a feedback loop. (Tr. 929:10-14.)
Contrary to NVIDIA’s argument, this is the only register-configuration the ‘372 patent identifies |
as a “feedback loop.” (JX-2 at 6:52-56; RX-3495C (Crawfis) Q&A 99.) The evidence shows a
random access register file, on the other hand, uses registers (as well as more complicated
control logic) in a different way to allow éct:ess from Vaﬁous structures, at various times, in any

order. Accordingly for the reasons above I find NVIDIA’s argument not persuasive.
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Moreover, claim 24 requires nof just a feedback loop, but rather a “feedback loop coupled
between an input and an output of the shading module for performing the second shading
caléuiation using the texture information from the texture look-up module in order to generate
- further 0utpﬁt.” (emphasis added.) Neither NVIDIA, nor its expert, Dr. Aliaga, make any
attempt to show how thes.e many other claim 24 limitations are practiced by the Mali GPUs.

_ Acclordingly, I find for at least the reasons above that NVIDIA has failed to show by a
preponderance of the evidence that the Accused Products with Mail GPUs infringe claim 24 of
the '372 patent.

D. | Domestic Industry — Technical Prong

NVIDIA argues its products embodying its Fermi, Kepler, and Maxwell architectures
combined with graphics software meet the technical prong of the domestic industry requirement
with respect to the <372 patent. (CIB at 23-25.) To that end, NVIDIA’s expert, Dr. Aliaga,
testified in detail that NVIDIA’s products when combined with graphics software such as .
NVIDIA’s Gameworks software practice at least claims 21-23 of the ‘372 patent. (CX-006C
(Aliaga) at Q&A 463-487.) The Staff agrees. (SIB at 32.)

Respondents argue that NVIDIA has not shown that its products practice claims 10, 23,
and 24.5 (RIB at 62.) However, Respondents do not contest that NVIDIA’s products embodying
Fermi, Kepler, and Maxwell architectures practice at least claﬁms 21 and 22 of the ‘372 patent.
Undér Commission precedent, NVIDIA need bnly show that it practices a single claim of the
‘372 patent- to satisfy the technical prong Qf the domestic industry requirement. Cerfain

Ammonium Octamolybdate Isomers, Inv. No. 337-TA-477, Comm’n Op. at 55 (August 28, 2003)

8 NVIDIA does not assert that its products embodying Fermi, Kepler, and Maxwell architectures
practice claim 10 or claim 24. (CIB at 23-25.)
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(“In order to satisfy the technical prdng of the domestic industry requirement, it is sufficient to |
show that the domeétic industry practices any claim of that patent, not necessarily an asserted
claim of that patent-.”) . | | |

Accofdingly, based on the unrebutted tésﬁmony of Dr. Aliaga, NVIDIA has shown by a
preponderance of the évidence that the products embodying Fermi, Kepler, .and Maxwell
architectures practice at least claims 21 and 22 of the ‘372 pateht. Therefore; I find NVIDIA has
satisfied the technical prong with regard to‘ the 372 patent. | |

E. Invalidity

Respondents argue Ihaf claims 23 and 24 are anticipated by: (1) “McCool” (RX-2792),
which .is an article titled “Texture Shaders” that was published on August 8, 1999; (2) U.S.
Patent No. 6,236,413 (“the '413 patent”) (RX-179), which was filed on Augﬁst 14, 1998 and
issued on May 22, 2001; and (3) “Ackerman” (RX-180), which is a 1993 publication titled “An
Architecture for High Performance Rendering Engine.” Respondents also argue that claims 23
and 24 are obvious in light of the ‘413 patent.

1. Anticipation
a. “McCo'ol”

Respbndents argue that claims 23 and 24 are anticipated by an article titled.“Texture
Shaders” that was published on August 8, 1999 (“*McCool”). Because McCool was publishéd
before the May 31, 2000 priority-date of the €372 patent, McCool is prior' art under 35 U.S.C.

§ 102(a).

NVIDIA had claimed in its pre-hearing brief that McCool was not prior art becéuse

the *372 inventors conceived fhé subject matter of the claims on August 6, 1999, two days before

McCool’s August 8, 1999 publication date, and diligently reduced it to practice. This issue was

hotly contested in Respondents’ pre-hearing brief and at the hearing. NVIDIA relegated this

87



PUBLIC VERSION

argument to a footnote in its post-hearing brief, to wit: “McCool is also not prior art because
the *372 Patent was conceivéd carlier and diligently reduced to practice.” (CIB at 34 n.10.)
NVIDIA then striﬁg cites to 25 Q&As from Montrym’s direct witness statement, 23 Q&As from
' Montrym’s rebuttal witneés statement, the entire rebuttal witneés statement of Kovanis, 45 |
Q&As from Aliaga’sr rebuttal witness statement,‘ and‘ pages 91-93 6f NVIDIA’s pre-hearing brief.
| (Id) Because this iséué was contésted, NVIDIA was obliged to develop its argument in order to
preserve it. (Ground Rule 15.1.1 “Any factual or legal issues not addressed in the post-hearing
briefs shall be deemed waived.”) NVIDIA did not develop this argument iﬁ its brief or provide
any explanation of the evidence to which it string cites. It is NVIDIA’s responsibility to develop
their argumeﬁt, not my responsibility to ferret it out. Accordingly, I find NVIDIA did not
properly preserve its prior-conception argument. Thus, I find the argument waived.’

(1)‘ Claim 23

The Parties’ Positions

NVIDIA argues that like Ackermann and the ‘413 Patent, McCool discioses the same,

' oid fashioned “texture-to-shader” arrangement and does not disclose the claimed “shader-to-
texture” configuration. (/d. at 31.) NVIDIA argues that this is shown by the one-way arrows
between the alleged texture look-up module and the alleged shading module. (/d.) NVIDIA
asserts that Dr. Créwﬁs conceded “the output of what [he] say[s] is a shading module, is going to
the fragmeht operations circle” and not to the texture look-up module, and that data flows from
the texture look-up modﬁle but not back. (Id) Thus, NVIDIA argues McCo‘ol does not’disclose

“a texture Iook-up module coupled to the shading module for retrieving texture information

7 Even if it were not wéived for the reasons set forth in the Staff’s initial post-hearing brief, A
which I adopt herein, I would find that NVIDIA failed to carry its burden to show an earher date
of conception and diligent reduction to practice. (SIB at 33-35.)
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using texture coordinates aséociated 'With thé oﬁtput” of the shading module. (/d) NVIDIA
asserts that McCool’s one way arrows demonstrate the alleged texture look-up modules'can.not
recei\;e or use “texture coordinates associated wi;[h the out'put'” of the shadiﬁg module to
“retriev[e] texture information.” (Id.) In fact, NVIDIA argﬁés, McCool goes so far as to explain
that “[s}hader programs do not request texture samples....” )

NVIDIA argues McCool is not in the claimed “shader—to-texture” configuration where
the texture look-up module receives texture coordinates from the shading module. (Id. at 32.)
NVIDIA asserts that Respondents “multi-pass” argument fails for thle‘reasons it set forth with
respect to Ackermann and the ‘413 Patent — namely, the fact McCool would require multiple
passes to even potentially perform such texfure operations proves it is not in the claimed “shader-
to-texture” configuration of claim 23. {d)

NVIDIA asserts that Respondents rely on a single senteﬁce from § 6.6 of McCool to
argue that one of ordinary skill could modify McCool to add the claimed “shader-to-texture” -
configuration. (/d.) NVIDIA argues thaf this sentence confirms that Mquol would not meet the
elements of claim 23 unless it was somehow modified. (/d.) NVIDIA argues McCool, however,
does not teach how such modifications could be made. d) NVIDIA argues that to the
contrary, McCool criticizes attempts to modify its teaéhing (in the manner Respondéﬁts propose)
by stating that “an additional feedback channel” would “require that a new shader be selected, |
which inhibits some of the cohergnce bgsed optimizations rﬁentioned above.” (Id.)

Moreover, NVIDIA argues that as a matter of law, McCool does not anticipate bécause it
does not enable one éf ordinary skill in the art to practice the claimed invention, 7. é. , a graphics
pipeline with a “shader-to-texture” configuration. (/d.) NVIDiA grgues'that Respondenté caﬁnot

meet their high burden to show McCool is enabled because Dr. Aliaga opines that McCool is not
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enabled, Dr. Crawfis does not dispﬁte that McCool is not enabled, and McCool spéciﬁcally states

_ ,that it does not enable the allegedly anticipating configuration. (/d. at 33.) NVIDIA asserts that
Dr. Aliaga. clearly testified that McCool would not enable the invention of claim 23. {d)
NVIDIA argues that this evidence is undisputed since Dr.. Crawfis did not testify that McCool
would enable one of ordinéry skill to practice claim 23 or 24. (Id) NVIDIA arg,ues‘that to the
confrary, Dr. Crawfis agreed McCool is “sort of at a high level and doesn’t have a lot of detail.” ;
('Id.b) NVIDIA argues that the experts’ opinion that McCool is “high level” and incomplete is
consistent vﬁth the McCool referen;:e, itself, which states that it includes “a simple preliminary
‘plausibilify’ design for single-pass shading and some global architectural consequences.” (ld. at
33-34) NVIDIA argues the “simple preliminary” single-pass design does not anticipate and
McCool’s musings on “global architectural consequences’; were to reject the modifications
Respondents’ propose. (/d.) NVIDIA asserts that McCool states that using such a feedback

| channel would eliminate some required functionality and therefore \V;vould‘not work, i.e., is not
eﬁabled. (Id at 34.) NVIDIA argues that critically McCool states that the proposed approéch
would require “that a new shader be selected” instead of reusing the same shader as‘ shown in
the 372 patent, and that this would “inhibit[] some of the coherence-based optimizations’; of
McCool. (/d) NVIDIA érgues that Dr. Aliaga’s testimony explained why a person of ordinary
skill in the art Wouid not have found McCool enabling, particularly with respect to the changes
Respondents propose. (Id.) NVIDIA assérts that Respondents chose not to cross-examine
Dr. Aliaga oﬁ this testimony and their expert did not offer any contrary opinions. Thus, NVIDIA

' afgues, all of the evidence shows that McCool is not enabling and Respondents cannot meet their

- heavy burden of proving it is prior art. (/d.)

90



PUBLIC VERSION

Respondents argue that McCool is prior art under § 102(a). (RIB at 69.) Respondents
assert that the *372 patent claims nothing new over McCool, arguing that McCool anticipates
claim 23 under all parties’ constructions. (/d.) Respondents argue that Mcceol discloses
flexible and programmable hardware fof performing iterative shading calculatiens and applying
multiple textures to achieve realistic graphics. (I/d.) Respondents argue that using' McCool’s
hardware compiex shading effects that ;‘currently take multiple passes can be rendered in one
pass.” (Id. at 69-70.) |

| Respondents assert that NVIDIA concedes McCool discloses the claimed first and second
shading calculations, decoupled variables, and texture look-up module. (/d.at 70.) In addition,
Respondents argue McCool’s textu‘re sheder is a shading module that performs iterative shading
calculations for multitexturing. (I/d.) Respondents also argue that the texture shader is coupled
to the texture look-up module. (Id.)

Respondents contend that NVIDIA’s only arguments in response to McCool’s
a_nticipatory disclosure are based on its narrow claim constructions, which Respondents argue are
improper because they seek to limit the claims to a preferred embodiment of the invention. (/d.
at 71.) Respondents also argue that NVIDIA’s arguments are factually incorrect. (/d.)

Respondents assert that NVIDIA does not dispute that McCool’s “texture lookup and
filter” modules are the claimed “texture look-up modules” and that they retrieve texture
information using texture coordiﬁates. (Id. at 73.) Respondents argue that the texture lookup
modules in McCool are.directly eoupled to the texture shader as described in a preferred
embodiment (Fig. 4) of the *372 patent. (/d.) Respondenis also afgue that the texture
eoordinates used by the texture look-up fnodules are also “associated with the eutput” of the

texture shader at least because they are “both working on the same fragment or both working on
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.the same vpixel, sd they ;cire associated...” (Id.) Respondents assert that WIDIA does not dispute
that McCool anticipates under theée plain meaning interpretations of the claim. (/d.)

Respondents stress thét NVIDIA’S only argument is based on its construction of the term
“coﬁpled” to require coupling in “both directions” in a single pass through the pipeiiﬁe—é
construction based on an alleged “disclaimer” of other types of coupling. (fd. at 73-74.)
Respondents argue that there was no such disclaimer,v and that NVIDIA’s consﬁ‘uction of
“coupled” to require “two directions” is improperly based on the two-directional arrows in
Figure 4 of the 372 patent. (Id. at 74.)

Respondents argue that even if NVIDIA’s construction applies, McCool still anticipates
because it “clearly teaches bidirectional coupling” in section 6.6. (/d.) Respondents argue that
section 6.6 expressly discloses that, in addition to receiving textures from the texture lookup
module, the texture shader may also send “texture coordinates” that are “fed back to the texture
lookup unit(s)” using an “additional feedback channel.” (Id.) Respondents assert that Dr. Aliaga
tries to avoid this disclosure by arguing that McCool teaches a‘way from using it. (/d. at75.)
Respondents argue that argument is both factually incorrect, and, even if true, not relevant to
al.nticip.ation. ({d) Respondents also contend there is no sﬁpport for NVIDIA’s argument that
McCool does not enable coupling in two di’réctions. (Id.) Respondents argue that McCool
expressly discloses how to implerﬁent bidirectional coﬁpling with “an additional feedback |

_' channel” using a “packet approach” that “requires that a new shader be selected on a per-
frégment basis.” (}d) |

The Staff argues that the evidence shows that McCool anticipates claim 23 of the '372
patent. (SIB at 35.) The Staff contends that NVIDIA’s arguments are rooted in the preferred

embodiment of the claimed invention, not in the claims. The Staff argues that “[a]s Respondents

- 92



PUBLIC VERSION

show, each of these prior art references discloses a shgder module and texture look-up module as
claimed.” (Id) The Staff asserts that NVIDIA claims that McCool simply disclose static, linear
texturing, as was known in the prior art. at the time of the '372 patent. (Id.) The Staff argues that
the evidence, however, shows otherwisé. (Id.j The Staff contends Dr. Crawfis demonstrated
that McCool discloses flexible, iterative shading techniques, as opposed to the static, linear
texturing that was identified in related the related '013 patent as prior art. (/d.)
Discussion

McCool discloses flexible and programmable hardware for performing iterative shading
calculations and applying multiple textures to achieve realistic graphicsl. (RX-2792 at Abstract;
see also RX-002C (Crawfis) at Q&A 98; CX-2127C (Aliaga) at Q&A 176.) Using McCool’s
hardware—including a programmable “texture shader” and texture lookup modules—complex
shading effects that “currently take multiple passes can be rendered in one pass.” (RX-2792 at

Abstract.) The McCool architecture is shown in Figures 3 and 4, annotated below in RDX-337.
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(RDX-337.) According‘ to Respondents, the above figure shows the claimed texture look-up
moduie in purple and the shading module in yellow. Respondents’ expert, Dr. Crawfis, testified
in detail that McCool satisfies each and every limitation of claim 23 under the plain meaning of
the‘terms. (RX-002C (Crawﬁs) Q&A 105-128; Crawfis Tr. at 919:22 (“McCool clearly
anticipates claim 23.”).)

NVIDIA raises two arguments. NVIDIA argues that McCool does not disclose the

8 configuration required by claim 23 and that McCool is not enabled. As

- “shader-to-texture
discussed in more detail below, I disagree with both arguments.
(a) © Does McCool disclose a “texture look-up module
coupled to the shading module for retrieving

texture information using texture coordinates
associated with the output”?

NVIDIA does not dispute that McCool’s “texture lookup and filter” modules are the
claimed “texture look-up modules” and that they retrieve texture information using texture
“coordinates. (RX-2792 at Fig. 3, 123, 125; RX-002C (Crawfis) at Q&A 123-25, 127; RDX-347-
48.) Moreover, as illustrated below, the evidence shows the texture lookup modules (shaded in
purple) in McCool are directly coupled to the texture shader. (RX-002C (Crawfis) at Q&A 123;
RX-2792 at 123; Tr. at 922:5-11 (texture look-up and shading module in Figﬁre 3 are “clearly”

coupled under plain meaning).)

8 As'discussed, supra, the term “shader-to-texture” is a term coined by NVIDIA and is not found
in the ‘372 patent or its claims. That term has connotations tied to NVIDIA’s proposed claim
construction and thus to avoid any confusion I will refer to the actual language of the claim.
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McCool .

(RDX-347.) The evidence also shows the texture coordinates used by the texture look-up . |
modules are “associated with the output” of the texture shader at least because they are “both
working on the same frégment or both working on the same pixel, so they are associated...” (Tr.
at 916:17-20.) Accordingly, under the construction I have adopted herein for the phrase “texture
look-up module coupled to the shading module,” the evidence clearly shows that McCool
discloses the claimed “texture look-up mo‘dule coupled to the shading module for retrieving
t_éxture information using texture coordinates associated with the output.” NVIDIA does not
appear to dispute such.

NVIDIA’s only érgument_ is based on ité construction of the term “coupled” to require
directional coupling from the shader to the texture look-up médule. I have not adopted this
construction of the term “coupled.” N_evertheles‘s, the evidem_:e shows that even under
NVIDIA’s construction McCool still anticipates because it “clearly teaches bidirectional

cbupling” in section 6.6. (Tr. at 922:12-17.) Section 6.6 of McCool states in relevant part:
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6.6 Texture Coordinate Feedback

In orderto use:shader programs to generate tekture coordinates and
‘write shaders that permit.multiple textute aceésses, the output of a
* ishader needs to be fed back to the texture lookup unit(s).

There are*two: ways to;accomplish this: an additional feedback,
channel that can feed: back . additional texture lookup requests to
‘the start of the texture. Iookup units, or a mulnpass approach’ us-
rmg: pixel textur&e The packet approach requxres that a new: shader

:coherence-based opnmuatwns mennoned above

' Thié sééti'on expressly disclosés that, in addition to receiving textures from the texture lookup
module, the texfure shadér may alsd send “texture coordinates” fhat are “fed back to the texture
lookup unit(s)” using an “additional feedback channel.” (RX-2792 at 123, 125; RX-002C
(Crawfis) at Q&A 123, 125; RDX-347, 348.) As shown in red below, the “additional feedback
channel” creates bidirectional coupling and thus even satisfies NVIDIA’s construction. (See e.g.,

CX-2127C (Aliaga) at Q&A 36.)

McCool

‘be selected on a per-fragment basis, which inhibits some of the
coherence-based optimizations mentioned above.

NVIDIA conc‘e.des.that McCool “potentially disélbses connecting the Texture Shader

. back to the texture loOkup module []-in the phraée ‘an additional feedback channel.”” (CX-
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2127C (Aliaga) at Q&A 189.) 'In this configuration, the evidence also shows the texture
coordinates used by the texture look-up modu_les are “associated with the output” of the texture.
shader. (RX-002C (Crawfis) at Q&A 125 (“Page 125 discloses that the texture shader can be
used to generate texture coordinatés, which are then sent to the texture lookup module to retrieve
texture information for the next calculation. McCool discloses that this can be doné using
multiple passes tﬁrough the pipeline or an Iaddit-ional feedback channel.”).) Accordingly, even
under NVIDIA’s construction, the evidence clearly shows that MCCool discloses the claimed
“texture look-up module coupled to the shading module for retrieving texture information using
texture coordinates associated with the output.”

(b) Is McCool enabled?

NVIDIA’s argument that McCool is not enabled is tied to its proposed construction of
“texture look-up module coupled to the shading module.” I have not adopted NVIDIA’s
construction and therefore find NVIDIA’s argument not persuasive.

Although I have not adopted NVIDIA’s claim construction, as discussed, supra, even
under NVIDIA’s constrﬁction I have found McCool discloses the limitations of claim 23. That
finding is based at least in part on McCool’s disclosure of an additional feedback loop in section
6.6. NVIDIA argues that McCool criticizes and thus teaches away from the additional feedback
channel because it requires slleged “modifications” and inhibits some “optimizations.” (CIB at
31-32.) However, even if true, this is not relevant to anticipation. Rasmusson v. SmithKline -
Beecham Corp., 413 F.3d 1318, 1326 (Fed. Cir. 2005) (teaching away is irrelevant to
anticipation). Regardless of disparagement, as discussed above, McCool’s disclosure of the
7 elements of claim 23 anticipates the claim. Verizon Servs. Corp. v. Cox Fibernet Va., Inc., 602
F.3d 1325, 1337 (Fed.Cir. 2010) (anticipaﬁon is found if reference teaches each and ev.ery

limitation and “[i]t is well settled that utility or efficacy need not be demonstrated”). Moreover, I
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disagree with NVIDIA’s argument. The evidence shows that McCool does not criticize the use
of the “additional feedback channel” in favor of multi-pass rendering, but rather describes the

: “additional feedback channel” aé one of two ways to accomplish texture coordinate feedback_._
(RX-27.92 at 125 (describing bidirectional coupling with “an additioﬁal feedback channel” or a
“multipass approach™); see also Tr. 922:15-17 (“So McCool clearly teaches the bidirectional
cQuplihg in his seqtion 6.6 where he talks about two possible ways of doing dependent
texfuring.”).) |

NVIDIA describes the ‘;adciitional feedback channel” as a modification. But contrary to
NVIDIA’s argument, the évidence shows that the “additional feedback loop” is an expressly-
identified “implementation,” (i.e., embodiment) of McCool’s hardware where the shader reciuests
textures. (RX-2792 at 123 (Section 6 is titled “Implementations™).) Thus, NVIDIA’s argument
relies on an erroneous assumption that the disclosure of multiple examples renders one example
less anticipatory, and thus should be rejected. This, of course, is contrary to the law. Leggett &
Plartt, Inc. v. VUT. Ek Inc., 537 F.3d 1349, 1356 (Fed. Cir. 2008); see also Krippelz v. Ford Motor
Co., 667 F.3d 1261, 1268 (Fed. Cir. 2012) (reversible error to hold a prior art figure did not
anticipate where text of reference disclosed additional, anticipato;ty, embodiments).
'NVIDIA also argues that McCool does not enable the disclosed “shader-to-texture

configuration.” (CIB at 32.) Enablement under section 102 requires that “suggestions be enabled

“to one of skill in the art.” Novo Nordisk Pharms., Inc. v. Bio-Tech. Gen. Corp., 424 F\.3d 1347,
1355 (Fed. Cir. 2005). This is a different standard than enablement under section 112 because it

' does not require proof that a PHOSITA would be able to “use” the invention. See id. (‘;While
section 112 prdvides that fhe specification muét enable one skilled in the art to ‘use’ the

inivention, section 102 makes no such requirement as to an anticipatory disclosure.”) (internal
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quotétionsand citations omitted). Under this standard,iNVIDIA’s contention amounts to arguing
that a PHOSITA—defined in this case as including a persbn with a four-year degree in electrical
engineering and two years of experience ip graphics hardware—would not undérstand McCool’s
disclosure of a simple feédback channel connecting é shader module to a texture look-up module
to be‘ enabled. Such arguments, however, are belied by the express diéclosures of McCool.

As described, supra, McCool explicitly discloses a “texture look-up module coupled to
the shading moduie for retrieving texture information using texture coordinates associated with
the output” via an “additional feedback channel that can feed back additional texture lookup .
re(iuests” from the shader to the texture look-up module using é “packet approach.” (See supra,
at V.E.l.a.(1)(a); see also RX-2792 at 125.) Figure 3 of McCool also specifically illustrates
other bidirectional connections to the Texture Shader, including from the Fragment Operations
module. (RX-2792 at 123 (showing arrow in two directions from Texture Shader to Fragment
Operations).) These are not “musings” as NVIDIA argﬁes in its brief, but rather, thel evidence |
shows, a speéiﬁc hardware implementation using a flexible and programmable SIMD processor
and known elements such as a feedback channel. (RX-002C (Crawfis) at Q&A 122 (“[A] person
of ordinary skill would understand McCool’s Texture Sﬁader to be a flexible, programmable
device that could berform numerous operations.”), 125; see also RX-2792 at 123, 125.)

NVIDIA does not offer any contfary evidence of undue experimenfation to rebut these
disclosures. NVIDIA only contends, without support, that the “additional feedback channel” in
McCool “would require ‘that a new shader be selected” instead of reusing the safne shader as
shown in the ‘372 patent.” (CIB at 34.) But the evidence shows McCool discloses the same type
_ of shader described in Figuré 4 ofthe ‘372 patent: a Texture Shader that generates texture

~ coordinates to be “fed back” to the texture look-up module. (RX-2792‘ at 125.) (Dr. Aliaga
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essentially concedes as mﬁch, testifying that “McCool potentially discloses connecting the
Texture Shadef back to the texture lookup module”‘ using an “additional feedback chaﬁnel.” CX-
2127C, (Aliaga) at Q&A 189.)
NVIDIA contends that Dr. Crawfis never opined that McCool was enabled. (CIB at 33-
| 34) Howe\}er, as described above, Dr. Cfawﬁs repeatedly testified how McCool implements
Bidirectioﬁal coupling in a singie pass. | (See e.g., RX-002C (Crawfis) at. Q&A 125 (Section 6.6
“discloses that the texture .s’hader can be used to generate texture coordinates, which are then sent
to the texture lookup module,” and “McCool discloses that this can be done using Vmu.ltiple
passes through tﬁe pipeline or an additional feedback channel.”), Q.128 (“The feedback channel
specifically “allows communication between the texture lookup and shading modules in a single-
pass through the pipeline.”). Dr. Crawfis also explained that McCool specifically “teaches two
ways to do it. One is to add an additional feedback channel that goes directly from the output of
the shading module to the input of the texture lookup units.” (Tr.- at 922:20-923:10; see also id. at
923:24-924:3 (“I think it’s very clear in section.6.6 that McCool now is going to support not only
multitexturing but dependent texturing and the bidirectional coupling”).)

I find the above discussed disclosures from McCool more than sufficient to establish
enablement. Indeed, NVIDIA cannot reasonably argue McCool is not enabling when the
evidence sholwed that McCool provided more specifics than the 372 patent itself. (Tr. 897:11-
15 McCool “has more speciﬁcs in it than, say, the ‘372 patent.”).)

() Conclusion

~ For at least the reasons discussed above, I find Respondents have shown by clear and

convincing evidence that McCool anticipates claim 23 of the ‘372 patent.
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2) Claim 24
Respondents argue claim 24 isv anticipafed by McCool only under NVIDIA’s construction
of the ténn “feedback loop.” (See RRB‘at 69.) Ihave not adopted NVIDIA’s construction of the
term “feed‘back loop.” (See supra, at V.C.2.) Therefore, under a proper construction of the term
~ “feedback lo"op”,I find Respoﬁdénts have failed to prove by clear and convincing evidence that
claim 24 is anticipated b}-/ McCool. | | |
| b. | U.S. _Patent_ No. 6,236,413 -- ._ |
Respondents argue fhat claims 23 and 24 are anfiéipéted by U.S. Patent No. 6,236,413
(“the *413 patent”). The ‘413 patent was filed by Silicon Graphics Inc. on August 14, 1998 and
issued on May 22, 2001. Because the ‘413 patent was filed prior to the May 31, 2000 priority
date of the ‘372 patent, the ‘413 patent is prior art under 35 U.S.C. § iOZ(e).
1) Claim 23

‘The Parties’ Positions

NVIDIA argues that the.‘413 patent describes the old “texture-to-shader” configuration
and does not teach the claimed “shader-to-texture” configuration. (CIB at 29.) NVIDIA argues
that thié can be seen in Figure 2 of the *413 patent, which shows the arrow going from the
alleged texture look-up module to the supposed shading module. (I/d.) NVIDIA argues that Cte,
the output the alleged shaciing mbdule, goes to “light environment unit” (206), “per-pixel
lighting unit” (204) and recirculation pipe “TECTR” (211). (Id) -NVIDIA argues that Cte does
not go to either the “Texture address unit” (201) or the “Texture filter unit” (202), which
Dr. Crawfis argues are, together, the téxture look-up module. (/d.) Thus, NVIDIA argues, as
Dr. CraWﬁs conceded, “the output of the shader module, Cte,... doesn’t go into the texture

lookup module.” (/d.)
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NVIDIA contends that Dr. Crawfis’s instruction to apply an overly broad claim
construction to manufacture an invalidity argument led him to opine that multiple and
inconsistent portions of the ‘413 Patent were the shéidin'g and texture look-up modules of claim

23, (Ic.z’.j‘ For instance, NVIDIA argues he opined that the shading module Was either (i) “[P]er-
; pixel lighting unit” (204) or (i) “[T]exture environment unit (203) or possibly (iii) “[T]exture
filter unit” (202). (Jd) NVIDIA argues that Dr. Crawfis similarly opined that the claimed
texture look-up module was (1) just “[T]exture address unit” (201) or (ii) that together with -
“[T]exture Filter unit” (202) or, possibly, (iii) those two in combinaﬁon with “[T]exture
environment unit” (203). (/d. at 29-30.) NVIDIA argues that Df. Crawfis’s substantial
ﬁncertainty over wﬁat constitutes the claimed shadir}g and texture look-up modﬁles casts
significant dbubt on the credibility of his invalidity opinions. (/d. at 30.)

NVIDIA contends that Respondenfs’ repeat their single sentence “multi-pass” argument.
(Id.) NVIDIA argues that the fact that the *413 pafent’s pipeline requires multiple passes to even
potentially perform such texture operations proves it is not in the claimed “shader-to-texture”
configuration. (Id) NVIDIA argues that the alleged “shading module” and “texture look-up
, module” in the *413 Patent pipeline are coupled in the wrong direction for the wrong purpose.

- (Id) NVIDIA also argues that Respéndents’ “multi-pass” argument is contradicted by the ‘413
~ patent specification, which teaches that the teiture coordinates are generated within what
Respondents contend is the claimed texture look-up module (the combination of texture address
| unit (201) and texture filter unit (202)) and are not “associated with the output” of the shéding
module. (Id) Thué, NVIDIA’argues, Respondents® “multi-pass™ argument fails because

regardless of the number of times you go through the pipeline, the alleged texture look-up
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module never receives texture coordinates associated with the output of the shading module as
required by claim 23. (Id.)
Respondents argue‘ the 413 pateﬁt is prior art under §§ 102(a) and (e). (RiB at 76.)

- Respondents argue the 413 pate'nt. anticipates claims 23 and 24 under the plain and ordi_nary. |
: ~ meaning of the claims. (/d.at 77.) The ’ 413 patent improves graphic proceésing with feedback
loops (called “recirculation pipes”) that “irﬁplement complex graphics operations” and
“iterative” shading, including multitexturing. (/d.) Respondents assert that NVIDIA does not
~ dispute that the "413 patent discloses the claimed softwaré, including first and second shading
éalculations and decoupled variables, as well‘as the claimed hardware texture lookup module.
(Id.) Respondents argue that the “Texture Environment Unit” or “TEU” is a “shading module”
that performs iterative shading to generate a color (Cte). (Id. at 78.) Respondents argue the TEU
is directly connected to the texture look-up module. (Id.') Respbndents assert that NVIDIA’s
response to these disclosures is to rely on the same narrow claim éonstructions that it did for
McCool. (Id) Respondents argue that NVIDIA’s arguments are legally improper and factually
incorrect. | |

Respondents argue that the Texture Address Unit and Texture Filter Unit in the 413

patent are together the claimed “texture look-up module” that retrieves texture information using
textﬁre coordinates. (/d. at 80.) Respondents argue the TEU, the claimed “shading module,” is
coupled to this texture look-up module as shown in Figure 2 by the arrow labeled Ct directly
connecting those two modules. '(Id.) Respondents further argue that because the TEU output
color corresponds to the same fragment as thc; texture coordinateé used by the texture look-up

module, the texture coordinates in the *413 patent are “associated with” the output. {d)
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Respondénts maintain that NVIDIA is factually incorrect about theb operation of the 413
patent hardware. (/d.) Respondents argue that the TEU is capable of Qutputting texture
coordinates for use in the texture look-up rﬁodule in multipass rendering.. (Id.) Réspondents
claim that this is fhe type of rendering that Dr. Aliaga admitted was one embodiment of the ’372
patent. (/d.) ) |

Thé Staff argues that the evidence sho‘ws. that the '413 patent anticipates claim 23 of the
'372 patent. (SIB at 35.) The Staff contends that NVIDIA’s argﬁments are rooted in the
preferred embodiment bf the claimed invention, not in the claims. The Staff says that “[a]s
Respondents show, each of these prior art refereﬁces discloses a shadef module and texture look-
up module as claimed.” (Id.) The Staff asserts that NVIDIA cohtends that the '413 patent
simply disclose static, linear texturing, as was known in the prior art at the time of the '372
patent. (Id.) The Staff argues that the evidence, however, shows otherwise. (/d.) The Staff
argues that Dr. Crawfis demonstrated that the '413 patent discloses flexible, iterative shading
technjques, as opposed to the static, linear texturing that was identified in related the relatéd '013
patent as prior art. (Id.)

Discussion

The evidence shows that the *413 patent improves graphic processing with feedback
loops (called “repiréulhaiidn pipes”) that “implement complex graphics operations” and
“iterative” shading, including multitéxturing. (RX-179 at 7:16-25; see alsq RX-002C (Crawﬁs)'
at Q&A 171-74; RDX-372.) The '413 patent thus addresses the same p'roblem as the 372
patent: “a hardware graphics accelerator that allows flexible and iterative shading calculations

and texture lookups.” (See CX-006C (Aliéga) at Q&A 52.) Figure 2 of the *413 patent shows

the hardware used for iterative shading:
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(RDX-374.) According to Responderits, the above figure shows the claimed texture look-up
module in purple, sﬁading module in orange, and fhe feedback loop in green. Respondents’
expert, Dr. Craﬁs, testified in detail thét thg ‘413 patent sétisﬁes each and every limitation of
claim 23 undgr thé plain meaning of the terms. (RX-002C (Crawfis) Q&A 105;128 ; Crawtis Tr.
at 915:22 (“McCool clearly anticipates claim 23.”).)

NVIDIA raises only one arg;lmeht. NVIDIA argues that the ‘413 patent does not
discl_os‘e the “shader-to-texture” éonﬁguration required by claim 23. I disagree.

The evidence shows the Texture Address Unit and Texture Filter Unit in the ’413 patent
(shown in pgrple above) are together the claimed “texture lci)ok—upbmodule.” (RX-179 at 8:15-
27, Fig. 2; RX-002C (Crawﬁs) at Q&A 190-193; RDX-382-84.) The evidence shows that these
_ units retrieve tgxﬁue information using »te'xture coordinat.es.. (Id.) The evidence also shows that
the TEU, the claimed “éhading module,” is coupled to this texture look-up module as shown in

Figure 2 above by the arrow labeled Ct. (RX-179 at Fig. 2; RDX-3 82; RX-002C (Crawfis) at
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| Q&A 190.) Asis clear from the Figure, the claimed shading quule and texture look-up module
are directly connected together.’ (]d.) Further, because the TEU output color Cte corresponds to
the SAme fragment as the texture coordinates used.by the texture lbok-up module, the evidence
shows the texture coordinates in the *413 patent are “associated with” the output. (Tr. at 916:4-

© 20; RX-002C (Crawfis) at Q&A 190-191.) NVIDIA argﬁe_s that the texture'add;ess unif in the -

) “4 13 patent, not the'shading module, is the (;nly unit that can generate a texture coordinate. (See
CIB at 30.) But Dr. Aliaga concedes t_hat the ‘413 patent could also use the output of a shading
calculation to retrieve a texture. (See RX-002C (Crawfis) at Q&A 193; RDX-384.) In fact, the
‘evidence shows any module capable of outputting a color, such as the ‘413 patent’s shading |
module, is necessarily capable of outputting a texture coordinate. (See e.g., RX-2792 at 122
(color is also a texture coordinate as it can “be used either as a high-precision RGBA [red, green,
blue, alpha] value, 4D texture coordinate, or a single depth value™).) Thus, I find the evidence
clearly shows that the ‘413 patent discloses a “texture look-up module coupled to the Ashading
moduie for retrieving texture information using texture coordinates associated with the output”
under the construction that I have adopfed herein for the phrase “texture look-up module coupled
to the shading module.” Accordingly, for at least the reasons above, I find Respondentg have
shown by clear and convincing evideﬁce that the ‘413 patent antjcipates claim 23 of the ‘372
patent.

(2) Claim 24

The Parties’ Positions
| NVIDIA do not contest in their dpening brief that the ‘413 patent discloses the additional
limitations of claim 24. |
Respondents qbntend that NVIDIA does not diqute that the ’413 patent discloses a

P

feedback loop as required by claim 24. (RIB at 80.) Respondents argue that the recirculation
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pipe in the ’413'patent_is a feedback loop under the plain meaning of the term. Respondents
argue that the recirculation pipe is a FIFO, which is the same structure the *372 patent identifies
as a feedback loop. .‘(Id.)

The Staff argues that the '413 patent discloses the use of recirculation pipes “to
implement.complex graphics operations by using a ‘multi-pass’ operation.” (SiB at 36.) The
Staff argues that the multi-pass operatiqn involves the recirculation of data through one or more
of recirculatioﬁ pipes 210-213 in order to perform iteratiV‘e processing on the data, thereby
implementing more complex operations than possible in a ‘single’ p-ass.” (Id.) Thus, the Staff
argues claim 24 is anticipated. d)

Discussion

As shown in Figure 2, supra, the “413 patent discloses a recirculation pipe 211 (shown in
green) that is coupled between an output of the Texture Environment Unit 203 (i.e., shader
module) and an input'ot: the Texture Environment Unit. (RX-002C (Crawfis) at Q&A 196-97;
RDX-385-86; RX-179 at 3:5-16, 7:16-25, claims 3 and 23, Fig. 2; Tr. at 928:16-21.) 1;he
evidencé shows the recirculation pipe is a FIFO, which is the same structure the *372 patent
identifies as a feedback loop. (RX-002C (Crawfis) at Q&A 182; Tr. at 928:22-929:1, 929:10-14;
RX-179 at 6:65-67.)v Thus, I find the ‘413 patent clearly discloses the claimed feedback loop
under the plain meaning of the term. |

As stated above, NVIDIA does not contest that the ‘413 patent discloses the additional
limitations of claim 24. Accordingly, I find for at least the reasons .abOVe that Respondents have
shown by clear and convincing evidence tha;[ the 413 patent anticipates claim 24 of the ‘372.

patent.
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C. “Ackerman”

Respondents argue that claims 23 and 24 ar‘e‘ anticipated by an article written by
Ackerman et al. titled “An Architecture for High Performance Rendering Engine, Rendering, |
Visualizét‘idn aﬁd Rasterizatio_n Hardware” tha‘; was pubi_ished in 1993 (;‘Ackerman”). (RX-
180.) Ackerman incorporated by referencé an article written by Cook titled “Shade Trees”
(“ébok”) that was published in 1984. Because Ackerman and Cook were ﬁublished more than
one year before-the May 31, 2000 priority date of the ‘372 patent, Ackerman and Cook are prior
art under 35 U.S.C. § 102(b).

1) Claim 23

The Parties’ Positions

NVIDIA argues that Ackermann does not anticipate claims 23 or 24. (CIB at 26.)
NVIDIA contends that while Respondents argue Ackermann anticipafes claims 23 and 24, their
own expert disagreed and testified “I would not say Ackermann anticipates.” (Id.) _NVIDIA
argues that Dr. Craﬁs’s admission at the hearing is even more signiﬁcanf as it is irreconcilably
opposite his witness statement, when he testified “[ijt is my opinion that Ackerman anticipates
claims... 23-2[4] of the 372 Patent.” (/d.)

NVIDIA érgues that even under Dr. Crawfis’ “overly broad” construction, Ackermann
does not disclose the claimed “shader-to-texture configuration. (Id. at 27.) NVIDIA argues thét
Dr. Crawfis’s demonstrative and téstimony makes qlear, the output of Ackermann’s alleged |
shading module “doesn’t go to the texture lookup module.” (Id.)_ Thus, NVIDIA argues,
Ackermann does not have “a ‘texturé look-up module coupled to the shading module for |
retn’eviﬁg texture information using texture coordinates associated with the 01:1tput”’ of the.

shading quule. d)
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NVIDIA asserts that Respondents do not contend that Ackermann has the claimed
“shader-fo-texture” conﬁéuration. (Id) NVIDIA argues that instead, Respondents speculate — in
a éingle sentence — that “Ackermann could retrieve textures using coordinates associated with the
output of a shading calculation through multi-pass rendering.” (/d) Respondents contend this
argument fails for three reasons. (1d.)

First, NVIDIA argues that Ackermann makes absolutely no reference to “multi-pass
rendering.” (Id. at 28.) Second, NVIDIA argues that even if Ackermann did teach multi-pass
(which, it does not), it still would not anticipate, because thiS modification of Ackermann would
be no different than the prior art described and disclaimed in the *372 Patent. (/d.) For instanc.e,
NVIDIA argues the 013 patent, incorporated by reference into the *372 Patent, criticized such
prior art pipélines because they “only enable one texture fetch and texture calculation per
rendering pass.” (Id.) NVIDIA argues that even in a hypothetical multi-pass topology,
Ackefmann does not disclose the claimed “shader-to-texture” configuration because the “texture
look-up module” is not “coupled to the sﬁading module for retrieving texture information using

texture coordinates associated with the output” of the shading module. (/d) According to
NVIDIA, it is éoupled in the opposite direction for a different purpose. (/d.) Tﬁird, NVIDIA
argues Ackermén_n shows that the output of the alleged shading module (labeled “RGBa”) is not
“texture coordinates” and is not received or used by the alleged texture look-up module “for
retrie\}ing teiture information” as required by claim 23. (/d.)

Respondents‘argue that Ackerménn (and the Cook reference incorporated therein) is prior
art uﬁder section 102(b) and that under NVIDIA’s infringement theory that an ALU can be a

“ “shading module,” Ackermann anticipates claims 23 and 24 of the ‘372 patent. (RIB at 82.)

Respohdents argue regarding the claimed hardware that NVIDIA concedes that Ackermann
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~ discloses a feedback loop and texture look-up mo.dule. (1d) ReSpondent argue that Ackermann
also discloses the same type of subcomponent——én adder—fhat NVIDIA identifies as a shading

’module for purposes of infringement. (/d.) _ReSpondents contend that in the context of the prior
art NVIDIA argues that the adder is not a shading module because it “only adds nurnbefs.” (Id.
at 82-83.) But, Respondents nﬁaintain; there is no rele\}ant difference between an addef and an
ALU. (ld af 83.) Respondents reason that if NVIDIA’s proposal that such a subcomponent can
be a shading niodule is adopted for iﬁfringement, Ackermann alsb anticipates the claims. (1d)

Respondents contend that NVIDIA tries to distinguish Ackermann by arguing that the
texture look-up module is not coupled to the adder because it is not coupled in two directions.
(Id.) Respondents afgue that such argument is based on NVIDIA’s unduly narrow claim
constructions. (/d.) Respondents argue that like the *413 patent, the Ackermann architecture can
retrieve texfures using texture coordinates in the output of a shading calculation through
multipass rendering. (Id.).
The Staff argues that the evidence shows that Ackerman anticipatés claim 23 of the 372

patent. (SIFB at 35.) The Staff contends that NVIDIA’s arguments are rooted in the preferred

‘embodiment of the claimed invention, not in the claims. (/d.) The Staff argues that “[a]s
Respondents show, each of these prior art references discloses a shader .module and texture look-
up module as claimed.” (Id.) The Staff asserts that NVIDIA contends that Ackefmahn simply
disclose static, linear texturing, as was known in the prior art at the time of the '372 patent. (Id.)
The Staff argues that the evidence, however, shows otherwise. (/d.) The Staff argues that
Dr. Crawfis demonstrated that Ackermann discloses ﬂexible,:iferati{/e shading techniques, as

' opposed to the static, linear teXturing that was identified in related the‘ related'013 patent és prior

art. (Id)
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Discussion

The_ evidence shows that the 413 patent improves graphic processing with feedback
loops (célled “recirculation pii)es”) that “implement complex graphics operations” and
“iterative” shading, including multitexturing. (RX-179 at 7:16-25; see also RX-002C (Crawfis)
~at Q&A 171-74; RDX-372.) The *413 patent thus addresses the same problem as the *372
patent: “a hardware graphics accelerator that allows flexible and iferative shading calculations
and texture lookups.” (See CX-006C (Aliaga) at Q&A 52.) Figure 11-9 of Aqkermann shows

the hardware used for iterative shading:

(ADDRESE] +

=

ADDRESS

(RDX-367.) According to Respondents, the above figure shows the claimed texture look-up
module in purple, shading module under NVIDIA’s infringement theory in orange, and the

feedback loop in green. (Id.) Respondents’ expert, Dr. Crawfis, testified in detail that under
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NVIDIA’s infringement theory, Ackermann satisfies each aﬁd everyvlimitation of claim 23.
(RX-002C (Crawfis) at Q&A 134-166.) |

NVIDIA raises only one larg:ument. NVIDIA argues tﬁat Ackermann does not disclose
the “shader-to-texture” conﬁgufation requir'ed 'by‘ clairr; 23. Idisagree.

The evidence shows the adder element (shown in orange above) is the claimed shéder
module.' (RX-002 (Crawfis) at Q&A 152) The evidence shows the adder adds two numbers, and
that‘ in some cases one of the two numbers will be the output of the previous calculation. (/d.)
The evidence shows the adder is used to perforrn iterative calculations, which include modifying
a pixel’s appearance based on a texture and other inputs. (/d. at Q&A 154.) The evidence shows
that the output of the adder is the color of a pixel. (Id. at Q&A 152.)

Tﬁe evidence shows that Ackerman also discloses the claimed texture look-up module
(shown in purple abové) and that this texture look-up module is coupled to the shading module
under the plain meaning of “coupled.” (Id. at Q&A 155, 156, 161.) Further, the evidence
shows the texture look-up module receives texture information using texture coordinates
associated with the output of a shading calculation. (/d. at 155, 157.) Specifically, Section
11.4.3.3 of Ackermann discloses texture-mapping where the vertex data are interpreted as
addresses that point into a texture space, which are texture coordinates. (/d. at Q&A 157.)
Because there is a correspondence between the fragment that is being 6p¢rated on and the
interpolated textufe coordinates, the evidence shows the texture coqrdinates are associated with
the output (i.e., fragment or pixel) of the first shading calculation. (/d.; see also id. at Q&A 159-

- 61 (the Ackermann architecture can retrieve textures using texture coordinates in the output of a

? Properly construed in accordance with its plain and ordinary meaning, the term “coupled”
~ include both directly coupled and indirectly coupled. Nothing in the ‘372 patent indicates
otherwise. ' :
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shading calculation through multipass rendering.); RX-180 at 165.) Thus, I find the evidence
clearly shows that Ackermann discloses a “texture loék-up module coupled to the shading

'modﬁle for rétfieving texture informatiéri {Jsing texture coordinates assqciated with the output”
under the conétruction that I have adopted herein for the phréée “texture look-up module coupled
to the shading module.”

NVIDIA argues that Ackermaﬁn is “no different than the prior art described and -
;iisclaimed in the *372 Patent.” (See CIB at 28.) However, unlike that art, the evidence shows
Ackermann discloses a programmable rendering engine, which includes a “pixel-processing’

.. block™ to perform iterative shading, that is designed to execute “configurable and multiple stage
shading algorithms using iterative and/or recursive techniques.” (RX-002C (Crawfis) at Q&A
139-140.)

| Accordingly, for at least the reasons above, I find Respondents have shown by clear and
cénvihcing evidence that Ackermann anticipates claim 23 of the ‘372 pafent.
| (2) Claim 24

The evidence shows Ackermann discloses the claimed feedback loop. (RX-002C
(Crawfis) at Q&A 162-163; RX-180.) This feedback loop is illustrated above in Figure 11-9.
(See RDX-3‘67.) The feedback loop is highlighted in green and shows the loop coupled between
an input and an output of a shading module. (RX-002C (Crawfis) at Q&A 162-163; RX-180;
RDX-367.) Séctioﬁ 11.4.5:2 of Ackermann describes how the results of a first calculation are
stored in a first-in first-out, or “FIFO,” rggister, and later fed back for use in the secondrint_ernal
stage of the pixel modification stage. (RX-002C (Crawfis) at Q&A 162-163; RX-180) Notably,
a FIFO is the same structure the *372 patent identifies as a feedl;ack loop. Spéciﬁcaliy, Section
11.4.5.2 states at page 172 that “We Want to implement such a feedbaclli loop for each of the t\.‘zvo

internal stages of the pixel modification stage,” thereby allowing iterative pixel accumulation '
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and blending. (Id.) ‘Moreovef, the 'evidencé shows that Ackermann discloses how with this
feedback loop, the second shading calculation uses the texture information received from the
texture lookup module to generate further output. (Id.) Thus, I find Ackermann clearly discloses
the claimed feedback loop under the plain meaning of the term.

As stated above, NVIDIA dées not contest that Ackermann discloses the additional
limitations of claim 24. Accordingly, I find for at least the reasons above that Respondents have
shown by clear and convincing evidence that Ackermann anticipates claim 24 of the ‘372 patent.

2. Obviousness

Respondents argue that “to the extent Nvidia’s construction of ‘coupled’ is adopted,
whj.ch McCool expressly discloses, the *413 patent also renders the claims obvious.” (RIB at
83.) Under the claim constructions I have adopted herein, I have found that claims 23 and 24 are
anticipated by the ‘413 patent. Accordingly, Respondents’ obviousness argument is moot.

VI. U.S.PATENT NO. 7,038,685

U.S. Patent No. 7,038,685 (“the '685 patent”) is titled “Programmable Graphics Processor
for Multithreaded Execution of Programs.” (JX-005, '685 pafent.) The '685 patent issued on
May 2, 2006 on an application filed on June 30, 2003, and lists John Erik Lindholm as the
inventor. (/d.) There are 45 claims. (/d.) NVIDIA alleges infringement of claims 1 and 15 of
the '685 patent. Those cléims read as follows:

Claim 1. A graphics processof for simultaneous multithreaded execution of

program instructions associated with threads to process at least two sample types

including dynamic load balancing of sample types among the threads comprising:

at least one multithreaded processing unit that includes a thread control unit, the
thread control unit having: ’ ' '

a thread storage resource (TSR) configured to store thread state data for

each of the threads to process the at least two sample types, wherein the at
least two sample types are assigned to the threads for multithreaded
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execution based on an allocation priority among the at least two sample
types, and

a programmable computation unit (PCU) for processing the sample types,
the thread control unit assigning one of the at least two sample types to the
PCU based on the stored thread state data for dynamically balancing the
number of samples assigned to the threads on a cycle to cycle basis.

Claim 15. A graphics processor including a multithreaded processing unit
adapted for dynamically controlling the- number of threads allocated to processmg
each sample of a plurality of sample types comprising:

a thread control unit configured to store pointers to program instructions
associated with threads for simultaneously processing samples of different sample

types,

at least one programmable computation unit (PCU) configured to process the

samples under control of the program instructions, each of the threads being

allocated the sample types based on a priority assigned to the sample type.
(JX-005 at 17:17-35, 18:26-37.)

A.  Level of Ordinary Skill in the Art

The Parties’ Positions

The parties dispute the level of ordinary skill in the art with respect to the '685 patent.
(See CIB at 86; RIB at 87). Specifically, NVIDIA argues that a person of ordinary skill in the art
of the '685 patent would have “at least a four-year degree in Electrical Engineering, Computer
Engineering, Computer Science, or equivalent, as well as at least two years of experience in
grgphics processing including developin‘g,designing or programming software or hardware for
graphics ﬁrocessmg units, hardware graphics accelerators or other graphlcs processing systems.”
(CIB at 86.) NVIDIA also argues that Respondents expert, Dr. Fussell, testified that NVIDIA’s
proposed level of ordinary skill in the art is “a perfectly fine position” and that “someone reading
the patent” would under_stand that it only describes “a hardware device With specialized graphics

hardware.” (Id.)
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Resﬁondents note that the pafties’ experts dispute the level of ordinary skill, But argue
that no expert suggeists that applying one level of ordinary skill or another affe_cts any dispute.
(RIB at 87.) Respondtleht.sv’ expert, Dr. Fussell, opines that a persoﬁ of ordinary skill in the art of
the '685 patent would have ‘;at least a fqur year degr;ae in computer science, electrical
enginegring, or cémputer engineering and five or more years in the field of computer hardware
architecture research and/or development.” (RX-009C (Fussell) at Q&A 30).

The Staff disagrees with NVIDIA’s proposed person of ordinary skill in the art and
supports the definition proposed by Respondents. (SIB at 39.) The Staff argues that NVIDIA’s
proposal would include someone with a computer science degree>and two years of game
‘programming, but without any substantial coursework or experience in computer hardware of
any sort, much less computer graphicsv hardware. (Id.) The Staff states that it has a hard time
understanding how someone without any substantial knowledge and experience in computer
architecture could be considefed one of ordinary skill in thé art of a patent regarding the design
of dynamic load balancing in a multithreaded processing unit. (/d.) The Staff argues that the
'685 patent clearly requires expertise beyond‘ computer graphics prégramming. (/d)) The Staff
argues that in light of fhe technical field of the '685 patent and Dr. Fussell’s testimony, a person
of ordinary skill in the art would have “at least a four yéar degree in computer science, electrical
engineering, or computer engineering and five or more years in the field of computer hardware
architecture research and/or development.”

Discussion

I agree with the Stéff that in lightv of the technical field of the ‘685 patent, a person of

ordinary skill in thé art would havé to have expertise beyond computer graphics progrming.

However, I disagree with Respondents and Staff that the patents are so complex as to require five
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years of eXperi'ence. Thus, I find one of ordinary skill in thé art of the ‘685 patent would_ﬁavé
“at 1east a four year degree in computer science, electrical engineering7 ér computer engineeﬁng
and two or more years in th¢ field of computer hardware architécture researcﬁ and/or
devevloprne.ntv.”' |

B Claim Consﬁ'uction

1. Agreed construction - “dynamically controlling...”

The preamble of claim 15 includes the phrase “dynamically controlling fhé number of
threads allocated to pfocessing each sample of a plurality of sample types.” This phrase in the
preamble is limiting as it was added during prosecution to overcome certain prior art. (JX-11 at
113.) No party argues otherwise. The parties agree the limitation “dynamically controlling the
number of threads allocatéd to processing each sample of a plurality of s‘ample types” means
“dynamically adjusting the number of threads allocated to process each type of sample, among

" two or more sample types.” (CIB at 88, RIB at 88.)
2. Disputed construction - “graphics prdéessor”

The term “graphics processor” is found in the preambles of the asserted claims of the '685
patent. The pa;'ti_c_aﬁ dispute whether the term “graphics processor” is limiting. The parties all
state that if the term is found to be limiting that it should be given its plain and ordinary meaning,

however, the parties disagree on-what the plain and ordinary meaning should be. (Id.). The

parties’ proposed constructions are as follows:

graphics | Pre-Hearing Brief: Not limiting as used in hardware capable of
processor” | GPU (graphics processing unit) | the preamble. processing graphics
. data
Post-Hearing Brief: However, if construed . S
“A processor that includes at | the term means (not limiting as used
least some specialized graphics | “hardware capable of | in preamble)
hardware” | processing graphics data” | :
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The Parties’ Postions

NVIDIA coﬁtends that its experts Dr. Doggett and Dr. Dally, as well as Respondents’
expert Dr. Fuss’ell,. are all in agreement that the specification and claims aré limited to processors
that ﬁave at least some specialized hardware ‘for graphics processing. (CIB at 86.) Thus,
NVIDIA argues, its construction, which gives effect to this understanding, should be adopted.
(Id. at 86-87.) |

NVIDIA asserté that prior to the hearing Respondents’ contended that a graphics
processor did not require specialized graphics hardware. (/d. at 87.) Specifically, NIDIA argues
that Respondents suggested that a graphics processor could be a general purpose processor that is
merely “capable” of processing graphics data, e.g., a CPU that can “sometimes” be a graphics
processor and “sometimes” be just a general purpose processor. (Id.) NVIDIA argues that at the
hearing, however, Respondents’ expert, Dr. Fussell, testified that a “graphics processor” — as that
term is used in the *685 patent — must include at least some “specialized graphics hardware,”
which a general purpose processor does not have. (]dj NVIDIA argues that Dr. Fussell further
supported NVIDIA’s construction when he conceded that the *685 patent is directed only to a
single device with hardware dedicated to graphics processing. (/d.)

NVIDIA argues that the specific ﬁeld of the invention relates to “multithreaded
processing, and more particularly to processing graphics data in a programmable graphics
© processor.” (Id.) NVIDIA contends that in describing the need for the invention, the patent
states “it would be desirable to provide improved approaches to processing different types of
graphics data to better utilize one or more processing units within a graphics processor.” (/d.)
NVIDIA further asserté that the summary of the invention, without reference to an embodiment,

describes the invention as “A graphics processor for multithreaded execution of program
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instructions associate with threads to process at least two sample types....” (Id) NVIDIA
argues that the patent could.not be clearer that it is directed to graphics processors, and not
general purpose processors. (/d. (citing General -Elect_ric' Co. v. Nintendo of America, Inc., 179
F.3d 1350 (Fed. Cir. 1999).) |

Respondents contend that the term “graphics processor” appears only in the preamble of
the claims 1 and 15 of the 685 Patent. (RIE at 88.) According to Respondents, “Generally, the -
preémble does not limit the claims.” (/d.) Resbondents argue that NVIDIA failed to explain in
its pre-hearing brief or any witness statement why this phrase Would be limiting at all, but
regardless, the term is not limiting. (/d.) Respondents argue the body of claims 1 and 15 set
forth a complete invention, and “graphics processor” does not provide antecedent basis for any
term in the claim body. (Jd.) Thus, accordingly to Respondents, this term is not limiting. (/d.)

Respondents argue that if construed, Respondents’ construction of “hardware capable of
processing graphics data” represents the plain and ordinary meaning of the term. (/d.)
Respondents contend that by contrast, NVIDIA’s proposed construction of “GPU (graphics
processing unit)” is incorrect and injects uncertainty. (fd.) Respondents assert that NVIDIA
claims it “coined the term ‘GPU’” well before filing of the *685 patent in conjunction with the
launch of products it claims embody the now-dropped *488 Patent and “everyone in the
computer industry accepted and acknowledged the term GPU as describing this new cofnputer
hardware.” (Id.) Respoﬁ_dents argue that the term GPU was “acceptéd and acknowiedged”
~ before filing of the 685 Patent, and NVIDIA chose not to use it in the specification or the claims
demonstrates the impropriety of NVIDIA’s construction. (Id. at 88-89.) Furthermore,
Respdndents argue “GPU” injects uncertainty into the claims. Respondenté contend that

NVIDIA’s pre-hearing brief lists at least four characteristics of a “GPU” without explaining
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whether those characteristics are intended as limitations. (Id.) Respondents argue that given this
uncertainty, construing a graphics' processor as “GPU” would be inappropriate and would only
' complicate the meaning of the simple term “graphics processor.” (Id.)
The Staff asserts that as a threshold matter, the parties dispute whefher the term “graphics
processor” in the preambles of the asserted claims of the '685 patent is limitihg. (SIB at 40.)
The Staff contends that in their pre-hearing brief, NVIDIA failed to state with particularity any
basis as to why the term “graphics processor” in the preambles of the asserted claims should be
limiting. (/d) The Staff argues that the bodies of the claims recite complete structure, and do
not refer to the graphics processor in the prearﬁble. (Id)) Furthermore, the Staff argues nothing
in the bodies of the asserted claims breathe life and méaning to their preambles. (/d) Thus,
according to the Staff, the preambles are not limiting. (/d.)
The Staff argues that should the term “graphics processor” nonetheless be consﬁued,
Dr. Fussell opines that the plain and ordinary meaning of the term “graphics processor” is simply
“hardware for .processing graphics” and that this construction is consistent with the claim
languége and with the specification. (Id. at41.)
Discussion
Aé a threshold matter, I must determine whether the term “graphics processor” in the
preambles of the asserted claims of the '685 patent is limiting. NVIDIA argues that the term
“graphics processor” is limiti‘ﬁg becauée (‘l) it “is the subject of the invention of the patent and is
necessary to give rneaining to the claims”; and (2) it “recites structure emphasizéd as important
by tl.le'.speciﬁcation.” (See CIB at 76.) Inote that NVIDIA failed to state in its pre-hearing brief
with particularity any basis as to why the term “graphics. processor” in the preambles of the

asserted claims should be limiting.
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-"‘Generally, the preamble does not limit the claims.” Allén Eng’g Corp. v. Bartell Indus.,
Inc., 299 F.3d 1336, 1346 (Fed. Cir. 2002). However, if a ﬁreanible “recites essential structure
or stepé, or if it is ‘necessary to give life, meaning, and vitality’ to the claim,” then the preamble
can limit the scope of a claim. Catélina Mrtg. Int'l, Inc. v. Coolsavings. com, ]né., 289 F.3d 801,
808 (Fed. Cir. 2002) (citation omitted). LikeWise, “when reciting additional structure or steps
uﬁderscoféd as important by the specification, the preamblé may operate as a claim limitation.”
Catalina Mktg., 289 F.3d ét 808. “Conversely, a preambie is notb limiting ‘where a pétentee
defines a structurally complete invention in the claim body and uses the preamble only to state a
purpose‘or intended use for the invention.’” Id. (quoting Rowe v. Dror, 112 F.3d 473, 478 (Fed.
Cir>. 1997)). “‘[W]hether to treat a preamble as a claim limi:cation is détei‘mined on the facts of

299

each case in light of the claim as a whole and the invention described in the patent.”” Bicon, Inc.
v. Straumann Co., 441 F.3d 945, 952 (Fed. Cir. 2006) (quoting Storage Tech. Corp. v. Cisco
Sys., Inc., 329 F.3d 823, 831 (Fed. Cir. 2003)).

Here, I find the bodieé of asserted claims 1 and 15 define structurally complete inventions
directed to the multithreaded processing of different types of graphics data. Contrary to
NVIDIA’S argurhent, I do not read the specification as limiting the claims to processing graphics
data in a graphics processor. Nor do II read the specification as underscoring the importance of
proceésing graphics in a graphics processor. To the contrary, the specification states that “[o]ne
or moré aépects of the invention generally relate to multithreaded processing, and more
particularly to processing graphics data in a programmable grai)hiCs processor.” (‘685 patent at
1:7-9.) Thus, the applicant makes clear in‘the speciﬁcatioh that the invention is not limited to
processing graphics data in a proéramma_ble gréphics processor. Rather, the in\}ention is drawn

_broader to multithreaded processing. (See ‘685 Patent at 1:36-38 (“A method and apparatus for
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processing and allocating threads for multithreaded execution of graphics programs is
~described.”).) Accordingly, I ﬁnd the term “graphics processgr” in the preamble is not limiting.
Ne\./erthele_ss, assuming afguendo the term “graphics processor” is found limiting; I

would construe the term to mean “hardware capable of processing graphics data.” NVIDIA’s
.newly proposed construction of gfaphicé processor as “a processof that includes at least some
specialized graphics hardware” is without any support in thevint-r:insic record. NVIDIA relies
solely on testirﬁony elicited from Dr. Fusselly at the _héaring to support its construction. The
testimony that NV .IDIA cites does not discuss the claims but, instead, concerns the disclosures in

?

“the patent’

i.e., the preferred embodiments contained in the ‘685 patent specification. (Tr. at
797:25-798:24.) In this context, Dr. Fussell understandably agreed that the ‘685 patent
speqiﬁcation disclosed “a hardware device with specialized graphics hardware,” not that the term
“graphics processor” is limited to a preferred embodiment from the specification. (/d. at 795:15-
796:7.) Dr. Fussell explained that NVIDIA’s distinction ignores the reality that “some
generations of [graphics] hardware, for example, used general purpose processors that were
specifically programmed to do functions in the graphics pipeline that was -- that are now dc;ne in
GPU” as “part of a dédicated high—b_erformance graphics system.” (Id. at 813:16-815:5.)
NVIDIA relies on Gen. Elec. Co. v. Nintendo Co. in support of its argument that the term
“graphics procéssor” is limiting. Gen. Elec. Co. v. Nintendo Co., 179 F.3d 1350 (Fed. Cir.
1999). In that case, the relevant claim language found only in the preamble recited: “by mapping
bits ﬁom ‘a display location in a.memory associated with a computer onto the raster.” Nintendo,
179 F.3d at 1361-62. In that context, thé court concluded that the preamble was limiting because
“the inventors were working oﬁ the particular problem of displaying binary da.ta on a raster scan

display device.” Id By contrast, the stated “problem” addressed by the ‘685 patent was h_aving‘
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separate pixel and vertex processors. (JX-005 at 1:15-28; see also CIB at 13 (“The *685 Patent
claims a sophisticated unified shader architecture based on multithreaded processing units that
can process different types 6f saﬁples simultaneously, such as pixel and vertex data. This
includes assigning sa‘mples't-o threads based dn an allocation priority.among sample types. This
allocation priority is part of thread creaﬁon and can be fixed, dynamic or programmable. The
invention allows the mix of {/ertices and pixels lbeing processed by the multithreaded précessing
units to change during operation, i.e. dynamic loéd balancing in the execution of the threads.”).)
Because the solution of a single unit perfoﬁning pixel and vertex proceésing is reflected in the
elements recited in the body of claims 1 and 15, I find Gen. Elec. Co. v. Nintendo Co. does not
. support NVIDIA’s argument.

C. Infringement

NVIDIA alleges that the Accused Products containing the Mali T6xx series, Mali T7xx
series, Adreno 3xx series, and Adreno 4xx series GPUs directly infringe claims 1 and 15 of the
'685 patent: (CIB at 85.)

1. Claim 1
a. Mali GPUs

NVIDIA’s experts, Dr. Doggett and Dr. de la Inglesia, teétiﬁed in detail that the Accused
Products with Mali GPUs (Mali T-6xx and T-?xx) infringe claim 1 of the ‘685 patent. (CX-
008C (Doggett) at Q. 86-96, 98, 445, 466, 498, 519; CX-007C (de la Iglesia) at Q. 77-83, 90, 93,
101-107, 114, 117.) Requndents and the Staff argue that the Accused Products do not infringe,
because they do not satisfy the following limitations of claim 1:

(1) “wherein the at least two Samplés are assigned to the threads for

multithreaded execution based on an allocation priority among the at least two
sample types” (“limitation 1[d]”); and
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(2) “the thread control unit assigning one of the at least two sample types to the
PCU based on the ‘stored thread state data for dynamically balancing the
number of samples assigned to the threads on a cycle to cycle basis”
(“limitation 1[e]”). '
(RIB at 89-90; SIB at.42.)
To better understand the parties’ infringement and non-infringement arguments it is
important to ﬁrst.explain the basic operation of the relevant aspects of the ARM Mali GPU.
The Mali GPUs (Mali- T-6xx and T-7xx) are all based on the Midgard architecture. (RX-

12C (Larri) at Q&A 18.) The figure below shows how information flows from an applicétion to

the Mali GPU.

(See JX-042C at 21.) The process begins when an application running on the device needs to
perform graphics processing. (RX-12C (Larri) at Q&A 22.) To render an iméée, the application.
Will"issue a series of OpenGL ES calls that are received by the Mali GPU device Vdriver. (Id) As
shown in the figure, both the application and the driver run on the applfcation processor. d) .
After receiving an OpenGL ES call, the driver generates graphics “jobs.” (Id. at Q&A 27.) In

the Mali GPUs, the device driver creates five different job types: fragment, vertex, geometry,
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99

compute and tiler.'® (JX-042C at 25.) The driver writes a data structure called a “job descriptor
~ for each jdb into memory that is shared between the driver (running on the CPU) and the GPU

hardware; V(RX--OIZC (Larri) at Q&A 27, 34.) The dﬁver next writes to memory-mapped control :

registers dn the GPU that instruct the Job Manager in the GPU to retrieve and process the jobs.

(]d.. at Q&A 28.) The Job Manager reads a job from memory and breaks it down into smaller

“tasks.” ‘(-Id.) Thé J éb Maﬁager then d‘i.str‘ibutes thes_e'tasks to the “shadér cores.” (Id at Q&A
- 29)

As shown in the figure below, the Job Manager within the GPU contains thfee job slots

numbers 0, 1, and 2.

1% The ARM documentatibn'uses the word “fragments” instead of “pixels.” These terms are
‘used interchangeably and-both are considered “sample types.” (See the ‘685 patent at 3:62-65.)
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(J'X-O42C at 24.) Each job slot can read a job descriptor from memory and process the job
descriptor. (RX-012C (Larri) at Q&A 34.) The drivér software determines [ |

o ] by_ following a set of rules encodgd into the driver software based
‘on [ B o ].. (Id at Q&A 34, 35) The driver softwére then writes to the GPU
control registers | |

] and to direct the job slot [
]. (Id at Q&A 34.)
The “cores” (a.k.a. proceésors) are what actually perform the required computing tasks.

(Id) As shown in the block diagram below, each shader core contains a “fragment thread

creator” and a “generic thread creator.”

(JX-042C at 28.) Fragment thread creators are designed to receive fragment tasks from the J ob
o Manager and to create fragment threads. (RX-012C (Larrti) at Q&A 30.) Generic thréad_creators

are designed to receive other tasks from the Job Manager, such as vertex tasks and to create the -
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appropriate threads for those tasi<s. (Id.) The thread creators create the threads (i.e., a sequence

of program inétructiéns along with various state inférmaﬁon) necessary to process the tasks

recei.ved-fr.om fhé Job Manager. (Id. at Q&A 31.) Each shader core also contains a “Tri-Pipe”

execution unit that is responsible for executing instructions. (/d.at Q&A 30.) Once a thread hés

' been created by eﬁhér the ffagmgnt thread creator or generic thread creator, it will be4 sent to the
Tri-Pipe for execution. (/d. at Q&A 32.) After execution the shader core writes the resulting

“image data to the framé buffer, which is usually used to provide the data to be displayed on the
devices screen. __(Id. at Q&A 33.) |

1) Do the Accused Products meet limitation 1[d]?

NVIDIA’s argument can be best summarized as follows:

The '685 Patent teaches that any mechanism can be used to achieve the claimed
“thread allocation priority,” which “may be fixed, programmable, or dynamic.”
In Mali GPUs, thread allocation priority based upon sample type occurs by
creating a greater throughput for vertices than for pixels. This is done by having
two “job slots” that can send vertex tasks to the thread creators and only one “job
slot” that can send fragment tasks to the thread creators. An extra vertex job slot
results in vertex tasks getting priority over fragments because tasks are distributed
from the three job slots to the shader cores on a | ], so vertex tasks
can be chosen for processing twice as often. As discussed above, the Job Manager
reads a job from memory and breaks it down into smaller “tasks.”

(CIB at 102 (internal citation omitted).) In support of its argument, NVIDIA relies on the -
testimony of its experts and certain ARM technical documentation. (See id. at 102-104) For

example, NVIDIA cites to Exhibit JX-042C, Which includes the following passage:

(TX-042C at 26.) [
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(Tr. at 629:19-630:5; RX-12C (Larri) at Q&A 64; see also Tr. at 629:3-11; 636:9-637:7; 639:14-
25; 681:10-23.) Although the Mali GPU has the inherent flexibility to theoretically use [

] for vertex jobs, the evidence decidedly shows that the Accused Products_ with Mali
GPUs are not capable of using [ ] for vertex jobs because the Mali GPU device driver
prevents such use. (RX-012C (La_rri)_at Q&A 40-60; RX-001C (Conte) af Q&A 174-83))

Specifically, the evidence shows ARM provides Respondent Samsung with the Verilog
'RL code for the Mali GPU and software device driver. (RX-012C (Larri) at Q&A 14.) The
Verilog RTL cobde is used to synthesize the Mali GPU. (Id.) The device driver, which is shared
across GPU models, “cohﬁgures and controls” the Mali GPU. (Id. at Q&A 14, 20; Tr. at 667:17-
668:18, 673:7-10; jX-042C at 21 (Figure 2-2).)‘ The driver software determinés which [ |

] by following a set of rules er;c’qded into the dri(zer software

based on the type of [ o ]. (Idat Q&A 34,35.) Jobs originate‘fr_om eifher OpenGL or
OpeﬁCL calls from the application processor. The types of jobs being sent to the job slots

depend on whether OpenGL or OpenCL jobs are being processed. (Id. at Q&A 36.)

Applications that use OpenGL can produce various graphics related jobs such as vertex and
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ffagment jobs and applications that use OpenCL can produce general-purpose compute jobs: (/d.
at Q&A 37.)

Mr. Larri testified in detail about the driver code. (Id. at Q&A 43-58.) For example,

1 (RX-012C (Larri) at Q&A 49-53) [

] (Id at

Q&A 55-57.) [

] (/d at Q&A 58-59.)

I found Mr. Larri’s detailed walk through of the driver code to be very credible. I note
NVIDIA made no attempt at the hearing‘to question Mr. Larri on his detailed analysis of this
source code and likewise NVIDIA’s irﬁﬁal post-hearing brief does not address. the substance of
Mr. Larri’s analysis. Mr. Larri’s testimony shows that regardless of whether the job being sent
originated from an OpenGL or OpenCL application call, in no instance is | ] used to.
process vertex jobs. (Id. at Q&A 40, 42, 59, 60.) The evidence shows only [ ] is used to
process vertex jobs. (Id. at Q&A 42.)

Because only one job slot is- used to process vertices and one job slot is used to process
. fragments (i.e., pixels) there can be no priority of vertex jobs over pixels as NVIDIA contends.
In fact, because the processing of vertices and fragments would be on a one-to-one basis there
can be no priority Qf any kind. As admitt‘edb by NVIDIA’s expert, Dr. Doggett, this fact defeats -

NVIDIA’s infringement assertions:
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Q. Okay. And if the Court - I want to be very clear about this. If the Court were to
determine the factual record does not establish that that second job slot is used for
vertex, then there would be a one-to-one ratio and no priority for vertex over
fragment; right?

A. If the second job slot was somehow disabled, then yeah, there would be a one-
to-one ratio and no priority. ‘

(Tr. at 393:22-394:4.) Accordingly, for at the reésons above, I find NVIDIA has failed to show
that the Accused Products with Mali GPUs meet limitation 1{d].

NVIDIA spends much of its Post-Hearing Brief discussing an alleged “hardware
configuration” of Mali GPUs, see CIB at 98-100, 102-104 (making assertions regarding
“hardware cohﬁguration,” how “the hardware is configured,” and what is “used in the RTL”),
but there is no such thing as an allegedly infringing “hardware configuration” of the Mali GPU
itself. As explained above, it is the driver software that is responsible for assigning jobs to job
slots, not the hardware. The evidence shows that the aécused Samsung mobile devices
containing Mali GPUs are configured and controlled by ARM driver software. (Tr. at 667:17-
668:18, 673:7-10; RX-012C (Larri) at Q&A 34; RX-01C (Conte) at Q&A 175.) Because the
driver does not allow use of [ ] for vertex data, the evidence shows Samsung deviceé
with Mali GPUs afe neither configured for nor capable of operating in the accused manner.
(RX-012C (Larri) at Q&A 40-60; RX-01C (Conte) at Q& A 174-83.) Mr. Lafri consistently
explained that the statements relied upon by Nvidia describe only the theoretical flexibility of the
GPU hardware by itself, and do not address how ARM driver software configures that hardware
to actually.operate within mobile devices. (See e.g., Tr. at 629:3-11; 636:9-637:7, 639:14-25;
681:10-23.) Thus, NVIDIA’s references to ARM documents that do not describe h_ow Samsung
products ére configured by the ARM driver software provide.no Basis to understand actual

operation of these accused products.
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, NVIbIA argues for the first time in its post-hearing brief that the Mali GPU hardware

- allegédly infringes eQen' though the driver prevents use of [ | ] for vertex processing. (See
CIB at 106-109.). Thjs argument was not made in ‘NVIDIA’s pre-hearing brief and is therefore
Waived. (See Qrder No. 2, Ground Rule 11.2.) But in any case, I find NVIDIA’s argument not |
persuasive. The Asserted Claims are not'pure‘apparatus claims. They contain functional

; language that must be showﬁ to be satisfied in order to secure a finding of infﬁngement.

~ Moreover, the language of claim 1 explicitly requires that the “at least two sample types are
assigned to the threads for multithreaded execution based on an allocation priority.” (emphasis
added.) This is active language that cannot be met by a passive chip. As discussed above, the
evidence is clear that the Mali GPU by itseif cannot assign anything; the driver configures and
controls the GPU.“_

NVIDIA cites a number of cases in support of their new theory, but I find none of them
sﬁpport NVIDIA’s argument. One such case is Silicon Graphics, Inc. v. ATI Techs., Inc., 607
F.3d 784, 794 (Fed. Cir. 2010). While it does not support NVIDIA’s argument, I find its contrast
to the facts at issue here instructive. In Silicon Graphics v. ATI, the Federal Circuit found that
the accused chip was “designed in such a way as to enable a user of that product to utilize the
[allegedly infringing] function without having to modify the product.” Silicon Graphics, Inc. v.
ATI Techs., Inc., 607 F.3d 784,794 (Fed. Cir. 2010) (internél citations omitted). ﬁle absence of
operating system software was found immaterial because “[n}othing in the record suggests that

the Microsoft Windows operating system provides anything other than a way to activate the

11" Although NVIDIA appears to be running away from the driver code, it seems to acknowledge
its relevance. (See CIB at 55 (“[a]ll of the GPUs also come with ‘drivers.””), 57 (“This
information is provided to the GPUs through a ‘driver’ supplied with the GPUs by the GPU
vendor.”), 99 (acknowledging that the “Job Manager receives ‘jobs’ from the device driver”).)
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| accused product.” /d. at 795. By contrast, this case presents a drastically different scenario,
where the driver is necessary to c‘onﬁgure and control the Accused Products with Mali GPUs..
: Without the driver software the Mali GPU is for all intents and purposes no more than just a
proverbial paperweight. |
" (2) Do the Accused Products meet limitation l[é]?

As discussed supra, there is no priority between vertex operations and fragment
operatidns in the assignment of operations to threads in the Accused Products with Mali GPUs.
The evidence shows thé shader cores [ -] when passing
threads from thread creators to the Tri-pipe. (RX-0012C (Lafri) at Q&A 99.) The evidence
shows the shader cores do not [ | | |

]. (Id. at Q&A 100; RX-01C (ante) at Q&A 206; Tr. at
406:5-407:1.) The evidence shows the same | ] is followed to select
new threads to enter the Tri-pipe [ |

]. (RX-0012C (Larri) at 100.) Thus, the
evidence shows Mali GPUs do ndt dynamically balance or control the number of samples types
assigned to threads as required by limitation 1[e].

(3) Conclusion

I found above that the Accused Products with Mali GPUs do not satisfy either limitation
1[d] or limitation 1[e] of claim 1 of the ‘685 patent. Accordingly, I find for at least the reasons
above that NVIDIA has failed to prove by a preponderance of the evidence that the Accused
Products with Mali GPUs infringe claim 1.

b. Adreno GPUs

| NVIDIA’s experts, Dr. Doggett and Dr. de la Inglesia, testified in detail that the Accused

- Products with Adreno (A3X and A4X) GPUs infringe claim 1 of the ‘685 patent. (CX-008C
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(Doggett) at Q&A 245-254; CX-007C (de la Iglesia) at Q&A 13-25,32-38, 45-55, 62-68.)

Respondents argue that the Accused Products do not infringe, because they do not satisfy the
following linﬁtations of claim I:

(1) “wherein the at least two samples are assigned to the threads for
multithreaded execution based on an allocation priority among the at least two
sample types” (“limitation 1[d]”); and ' '

(2) “the thread control unit assigning one of the at least two saniple types to the
PCU based on-the stored thread state data for dynamically balancing the

number of samples assigned to the threads on a cycle to cycle basis”
(“limitation 1[e]”).

(RIB at 102-08.) The Staff only partially agrees with Respondents, arguing the Accused
Products do not infringe claim 1 because they do not satisfy limitation 1[e]. (SIB at 742.)

-

1) Do the Accused Products meet limitation 1[d]?

As confirmed at the hearing by Respondents’ expert Dr. Fussell and Qualcomm engineer,
Mr. Du, the Accused Products with Adreno GPUs include at least two sample types that are

assigned to threads based on an allocation priority among the at least two sample types.

[
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| (JX-122C at 110 (annotated); see.qlso RX-006C (Du) at Q&A 76-78 and 127; Tr. (Du) at 563:6-
9, 560:8;10, 550:22-551 :23, 544:16-545:12, 560:8-10.) As clearly set forth in the figure above,
[ | - I o
(JX-122C at 110.) Atthe héaring Mr. Du, a Qualcomm engineer and author of the | , ]

RTL code and relevant technical documentation, testified:

[
.
(Tr. (Du) at 563:6-9.) [

] (Id; see also 550:22-551:33; 542:5-18; 542:12-15 ([

D)
Respondents’ expert Dr. Fussell |
1. (Tr. at 804:3-14, 805:23-806:7, 807:22-809:3, 806:17-807:2.) For example,

Dr. Fussell testified:

[

]
(Tr. (Fussell) at 805:23-806:7.)‘ Dr. Fussell also testified:
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(Tr. at 804:3-14.) [

] Accordingly, I find NVIDIA has shown by a
preponderance of the evidence that the Accused Prqducts with Adreno GPUs meet limitation
1[d).

In their post-hearing brief, Respondents mint a new term — “system condition rules” — to
rebrand what their documents and witnesses admit are [ ] This term
accorﬁpaniés a new non-infringement theory that the assignment of samples to threads is not
[ | |

| ] (See RIB at 105-06.) This argument never appeared in
Respondents’ pre-he‘éring brief and has therefore Been waived. (See Order No.‘ 2 (Ground Rﬁle |
11.2).) In any event the argument is without merit.
| (2) Do the Accused Products meet limitation 1[e]?
- The oniy evidence or explanation NVIDIA érovidés in its initial post-heaﬁng brief that

the Accused Products with Adreno GPUs meet limitation 1[e] is:
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In addition, the Adreno GPUs can [

]. Id.; JX-122C.110; Hrg. Tr. (Du) at 561:16-
562:13, RX-6C (Du) at Q. 126. |

(CIB at 91. )iz
“Dr. Doggett providesvnothing/b'ut a series of citations to documents without explanation
“and a conclusory statement to support his assertlon that A3X and A4X “dynamlcally balanc[e]
the number of samples assigned to the threads on a cycle to cyele basis.” (See CX-08C
(Doggett) at Q&A 58-60; see also Q&A at 247-48, 296-97.) Dr. Doggett’s analysis is so lacking
it is not even clear what, if any, functionality Dr. Doggett is alleging meets this element.
NVIDIA’s citations to Dr. de la Iglesia fair even worse as they do not discuss dynainically
balancing the number of samples at all. (See CX-07C (de la.Iglesia) at Q&A 13-15, 45-47.) And
without any explanation it is entirely unclear how the citations to Dr. Du show this limitation is

met. Further, the evidence shows [

-] (RX-3498C (Fussell) at Q&A 58-60.) .) Tﬁus, the evidence shows Adreno GPUS do
not dynamically balance or control the ﬁumber of samples types assigned to threads as required
by limitation 1[e]. |

- (3) Conclusion
I found above that the Accused Products with Adreno GPUs do not satisfy limitation 1[e]
of claim 1 of the ‘685 patent. Accordingly, I find for.at least the reasons above that NVIDIA has
failed to prove by a preponderance of the evidence fhat the Accused Products with Adreno GPUs

infringe claim 1.

12 The “/d” in the citation at the end of the quote references “CX 8C (Doggett) at Q. 247 48 and
296-97; CX-7C (de la Igles1a) at Q. 13- 15 and 45- 47 ” (CIB at 91.)
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2. Claim 15
a. Mali GPUs

NVIDIA argues that the disputed claim elements of 1[d] énd fhe latter clause of 1 [e] are
met by Mali GPUs‘for the same reasons as the corresponding claim elements 15[b] and
“15[preamble], respéctively. (CIB at 112.). Respondents do not raise any new arguments as to -
claim 15 other than those already discussed in connection With‘ claim 1. Therefore, for the same
reasons discussed in detail, supra, with regard to cléim 1, I find NVIDIA has failed to show that
the Accﬁsed Products with Mali GPUS satisfy all the limitations of claim 15. Accordiﬁgly, I find
NVIDIA has failed to show by a preponderance of the evidence that the Accused Products with
Mali GPUs infringe claim 15 of the ‘685 patent.

b. Adreno GPUs

Clairﬁ 15 requires that “each of the threads is allocated sample types based on a priority
of the sample type,” meaning that “eéch of those assignments for each of the threads” must be
based on a priority assigned to the sample type. (Tr. (Fussell) at 819:21-820:7.) NVIDIA fails to
address the word “each” in its analysis of claim 15. In fact, NVIDIA does not even identify
“each” as part of the disputed phrase. (CIB at 92.)

Regardless, the evidence shows that this claim element is not mef. Mr. Du explained _how

thread assignment/allocation works in Adreno A3X and A4X: [

-] (Tr. (Du) at 542:10-
15.) Mr. Du explained [ |
] (/d. at 562:6-13; see
ézsb id at562:17-21 ([ : D.

- Dr. Fussell explained [
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] (Tr. (Fussell) at 806:3-7; 804:3-12; see also RX-3498C (Fussell)

at Q&A 63 [

]it cannbt be
said, and certainly NVIDIA has failed to. shoW, thaf each Qf the assignments for each of the

| threads is based on a priority assighed to the sample typé as required by claim 15. Thus, for at
least the reasons above, I find NVIDIA has failed to shoW that the Accused Products with
Adreno GPUs meet aH thé limitations of claim 15. (See RX-3498C (Fussell) at Q&A 62-63.)
Accordingly, I find NVIDIA ﬁas failed to show by a preponderance of the evidence that the
Accused Prodpcts with Adreno GPUs infringe claim 15.

D. Doﬁiesti_c Industry - Technical Prong

NVIDIA contends that its domestic industry products practice claim 15 of the '685 patent.
‘(CIB at 129.) To that end, NVIDIA’s expert, Dr. Doggett, testified in detail that NVIDIA’s
products embodying the Kepler, Maxwell, aﬁd Fermi architectures practice the *685 patént.
(CX-OOSC (Doggett) at Q&A 633-685). Neither Respondents nor the Staff contests this point.
Thus, I find the evidence shows that NVIDIA’s domestic industry products embodying the
Kepler, Maxwell, and Fermi architectures practice claim 15 of the '685 patent. Accordingly, I
find that NVIDIA has satisfied the technical prong of the Domestic Industry requirement with
respect to the ‘685 paten_t..'

E.  Iovalidity

1. | Anti‘cipation (35 U.S.C. § 102) — The ATI Unified Shader

The Parties’ Positions

. Respéndents contend that under Section 102(g)(2) the ATI Unified Shader anticipates

claims 1 and 15 of thé '685 patent. (RIB at 109-123). Specifically, Respondents contend that the
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evidence shows that Andrew Gruber, then a prihcipal architect at ATI Technologies, and a small
rgroup of engiheers at ATI conceived of the ATI Unlﬁed Shader in November 2000—roughly
two and a half years before the filing of the 685 patent and twenty months before NVlDIA’s
alleged conception of the *685 patent. (/d. at 110.) Respondents argues Mr. Gruber and others et
ATI were diligent in reducing the inv.ent'ion to practice (1) through patent .ap;)lications tllat
matured into U.S. Patenf Nos. 7,239,322 and 6,897,871 (“the ATIAPatents”) and (2) thiough |
- ATI’s Xenos chip, which launched as part of the Microsoft Xbox 360 in November 2005. (/d.)
Reépondents also contend that that in addition to being conceived before the *685 patent and
diligently reduced to practice, the ATI Unified Shader meets each limitation of claims 1 and 15.
Thus, Respondents argue the ATI Unified Shader 'anticipates claims 1 and 15 of the ‘685 patent.

NVIDIA argues that lhe ATI Unified Shader is not prior art. NVIDIA argues that ATI
never reduced the invention to practice, much less was “diligent” in reducing the ATI Unified
Shader to practice as required under the law. Moreover, NVIDIA argues that Respondents failed
to prove by clear and convincing evidence that each of .the claim elemehts was concetved as Qf :
the November 2000 date of conception alleged by Respondents. Speciﬁcally, NVIDIA argues
that Respondents failed to prove conception with regard to the allocation priority elements of the
Asserted Claims, limitations 1[d] and 15[b]. (CIB at 113-122).

The Staff argues Respondents have not shown conception of the asserted claims prior to
June 27, 2003 with respect to the dyhamic load-balancing limitation of those claims. Thus, the
Staff argues, the ATI Unified Shader does not qualify as prior art to the '685 patent. The Staff
. also argues that Respondents have failed to show that the ATI Unified Shader anticipates the
asserted claims. In particular, the Staff argues that the ATI Unified Shader does not disclose -

claim 1[d], clalm 1[e], or claim l5[b] of the '685 patent.
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Discussion

A .patent claim is invalid if, before the patentee’s invention, “the inveniion was made in
this Coiintry by another invéntoi \A;ho had not abandoned, suppresséd, or concealed it” 35
| U.S.C. § 102(g)(2). ’A party may establish prior invention under Section 102(g)(2) by proving
| that another inventor (1) was the first to cqriceive of the invention and (2) then exercised
reasonable diligence in reducing that invention to practice. E.g., Tyco Healthcare Grp. LP v.
Ethicon Endo-Surgery, Inc., 774 F.3d 968, 975 (Fed. Cir. 2014).

a. Conception

“The test for conception is whether the inventor had an idea that was definite and
 permanent enough that one skilléd in the art could understand the invention.” Tyco Healthcare
Grp. LP,774 F.3d at 974-75 (internal quotation marks omitted). Although an inventor must
have “a specific, settled idea, the inventor need not know that his invention will work for
conception to be complete. He need only show that he had the idea.” Id.

The ‘685 patent has an effective filing date of June 30, 2003. (JX-005.) In its opening
brief, NVIDIA argues that thé ’685 patent was conceived on July 3, 2002 and constructively
reduced to practice on June 30, 2003. (See CIB at 113.) However, the only support NVIDIA
provides for the alleged July 3, 2002, date of conception is a citation to its pre-hearing brief. -
NVIDIA’s citation to its pre-hearing brief violates my Ground Rules and therefore I am striking
the citation. (See Ground Rule 15.1.1 (“Any factual or legal issues not addressed in the post-

- hearing briefs shall be deemed waived. The post-hearing briefs shall riot'incorporate anything by
reference, but may include pinpoint citations to_legal authority or thé evidentiary reci)rd.”).)
Thus, I find NVIDIA provide_s no sup;iort for its alleged July 3, 2002, date of conception.
Accordingly, to qualify as prior art agéinst the ‘685 patent under 10_2(g)(2),. the relevant features

bf the ATI Unified Shader th_at meet the claim limitations of the Asserted Claims of the ‘685
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patent must have been coneeived prior to June 30, 2003 filing date of the ‘685 patent, and
subsequently diligently reduced to practice.
Here, ‘Respondents argue dnly that the ATI Unified Shader was conceived iﬁ November
| 2000. (See RIB at 108-109; RX-9C (Fussell) at 52.) The only exhibit from Novem‘eer 2000
relied on by Respondents is Exhibit RX-376C, titled “R400 Afchjtecture Proposal” (version 0.1).
Respondents rely on a number of materials dated between 2001 and 2003 to allegedly prove
conceptien. In their reply brief Respondents attempt to argue that even though these materials
are dated efter November 2000, they still prove a conception date earlier than that of the ‘685
patent. Respondents did not make this argument in its pre-hearing brief or initial post-hearing
brief. To the contrary, Respondents and their expert consistently state that the ATI Unified |
Shader was conceived in November 2000. Thus I find Respondents have waived any argument
that asserts the ATI Unified Shader had a date .of conception other than November 2000.
Respondents improperly incorporate in their post-heaﬁng repiy brief poﬁions of their pre-
hearing brief. (RRB at 91 (“For these reasons, ae well as those stated in Respondents’ Pre-
Hearing Brief at pages 65 through 69, Respondents have demonstrated prior conception.”)
Incorporating by reference in post-hearing briefing is forbidden as it circumvents the page limits
I have set and unfairly prejudices the other parties. (See Ground Rule 15.1.1 (“Any factual or
legal issues not addressed in the post-hearing briefs shall be deemed waived; The post-hearing
briefs shall not in_cerporate anything by reference, but may include pinpoint citations to legal
" authority or the evidentiary record.”).) Accordingly, I am striking the citation to Respondents’
| pre-hearing brief. | |
As discussed in more detail Below’, I find Respondents’ have failed to show the claim

limitations of the Asserted Claims of the ‘685 pateht were conceived in November 2000 and thus
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failed to brove the ATI Unified Shader constitutes prior art to the ‘685 patent. For example, in
arguing conception of the “at least one rﬁultiprocessing unit” limitation of claim 1, the only
documentary eVidence cited by Reépondents 1s Exhibit RX-426C, titled, “R400 Sequencer
Specification SQ;’ (Version 2.02). (See RX-009C (Fussell) at Q&A 123.) However, this
document was not created unfil May 13, 2002, and Respondents make no effort to tie this
dbcument back to November 2000. (RX-426C.) Thus, Respondents have failed to show this
element was conceived in November 2000. Likewise, in arguing conception of a thread control
unit that stores state information for each thread as required by claims 1 and 15, Respondents’
e_xpért, Dr. Fussell, again only referred to the May 13, 2002, R400 Sequencer Specification SQ.
(See RX-009C (Fussell) at Q&A 124.) While Respondents cite to page 9 of RX-376C to
allegedly show conception of this element, Respondents provide absolutely no discussion or
argument explaining how the text on page 9 discloses conceptiox_l of a thread control unit that
stores state information for each thread. (See RIB at 112.) Thus, Respondents have failed to
show th_es‘e elements were conceived in November 2000.

With regard to the allocation priority elements of the Asserted Claims, limitations 1{d]
and 15[b], Respondents’ expert, Dr. Fussell, testified ‘that there were thrée ways the ATI Unified
Shader met these limitations. First, with reference to the R400 Architectﬁre Proposal dated

November 2000 (Exhibit RX-376C), Dr. Fussell testified that [

] (RX-009C at Q&A 125; RX-376C at 10.) Even taking Dr. Fussell’s testimony as
true that [ : ] such testimony is insufficient to show

conception of limitations 1[d] and 15[b]. These limitations explicitly require more than just a
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priority’ of one sample type over another. Limitation 1[d] requires that the “at least two sample
types are assigned to the threads for mul“[ithreaded executien based on an allocation priority
among the at least two sampie tjpes” ~and limitation 15 [b] requires “cach of the threads being
allocat‘ed the sample types based on a priority essigned to the sample type.” Dr. Fussell does not
provide ar;y discussion er explanation of how the disclosure in the November 2000 R400 |
Architecture Proposal shows the two sarﬁple typ.es (i.e., vertices and pixels) are assigned-to the
threads based on the alleged disclosed priority of Verticee over pixels or how each of the ‘threads
are allocated vertices and pixels based on the alleged disclosed priority of vertices over pixels.
Thus, I do not find Dr. Fussell’s testimony shows conception of limitations 1[d] and 15[5] based
on the November 2000, R400 Architecture Propoeal. |

Second, Dr. Fussell points to Dr. Goldberg’s analysis of the source code for the ATI
Unified Shader, arguing that [

| | ] (See RX-009C (Fussell) at Q&A 125.)

However, Dr. Fussell himself discounts this theory stating that |

] (/d.) Thus, I do not find Responden;[s haye shown prior conception based on the |
] source code. Moreover, as the source code was not drafted until | ], and Respondents
make no aftempt to tie the source code back to November 2000, the cifed source code cannot
possibly support the Novembef 2000 date of conception.argued by Respondents.
Third, Dr. Fussell contends that[ . ] in‘the ATI Unified Shader
shows an allocation priorify scheme. (RX-09C (Fussell) at Q&A 125.) Dr. Fussell, however, |

never alleges, or provides any support for, the [ o ] being conceived in
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[ ' ]. Ua’.; see also CX-2130C (Doggett) at Q&A 126-129.) In fact, the earliest
document to which Dr. Fussell cites that discusses [ - .. ]is from May 13,
2002. (RX-OO9C (F.ussell) at Q&A 125.) Mbreover, the evidence suggests the brief méntion of
| [ ] in the Méy 2002 seciuéncer document does not provide an enabling

disclosure that oﬁe of ordinafy skill could use to.implement the [ ’ - ]. (See
. CX-2130C (Doggett) at Q&A- 132-136; Tr. (Gruber) at 757:11-22 [

| | ( ]) Accordingly, the May
2002 sequencer.document cannot support the November 2000, date of conception argued by
Respondents.
[
1 (Tr. at 755:1-
757:25, 763:8;764:11; CX-2130C (Doggett) at Q&A 133.) [

1 (d) [

] (See CDX-68C-016; R)(;3413C; CX-2130C (Doggett) at Q&A 134-135;
Tr. (Gruber) at 763:8-764:11; Tr. (Doggett) at 414:13-24.)
| With regard to the dynami_c loafi balancing limitations of the Assertéd Claims, limitation
1[e] and the correspénding portions of limitations 15[preamble] and 15[b], Dr. Fussell téstiﬁed

the ATI Uniﬁed Shader included:

[
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]

(RC-OOO9CV(Fussell) at Q&A 128.). Whil_e a stated goal of the ATI Unified Shader was to
[ | | | o | ] betWeen vertex and pixel processing, Dr. Fussell |
dici not show that the ATI Uniﬁed Shader achieved this goal by “the thread control unit assigning
one of the at least two Samble types to the PCU based on the stored thrgad state data for
dynamically balancing the number of samples assigned to the threadé on a cycle to cycle basis,”
as the clai;11 requires. (CX-2130C (Doggett) at Q&A 160-162.) Moreover, to the extent that Dr.
Fﬁssell relies upon Dr. Goldberg’s analysis of thread bﬁffer RTL code, such code was added
after May 29, 2002 and thus cannot support a date of conception before the '685 patent.

Thus, I find Respondents have no credible evidence, let alone clear and convincing

evidence, that individuals at ATI possessed a “complete and operative invention” or possessed
" “an operative method of méking the invention” prior to June 30, 2003 effective filing date of the
‘685 patent.

b. Reduction to Practice

In addition to showing prior conception, Respondents must also show that ATI was
diligent in reducing the ATI Unified Shader to. practice. 35 U.S.C. § 102(g)(2) (“In determining
pn'ofity of invention under this subsection, there shall be considered not only the respective dates
- of conception and reduction to practice of the invention; but also the reasonable diligence of one
who was first to conceive and last to reduce to practice, from a t'ime'prior to conception by the
other.”). Reduction tb practice may be actual or constructive. /n re‘Katz, 687 F.2d 450, 454
(Cust. & Pat.App., 1982) (“Thié section of the statute embodies the principle that to be entitled to
- apatent one.must be the first to have made thé invention. However, prior conception of the

invention by another does not defeat one's right. No possible barrier is created by s 102(g)
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unless another has either actually redﬁced the invention to practice or has constructively reduced
it to practice by filing a patent application.”)

“In order to establish an actual reduction to practice, the inventor must prove'that: (1) he
constructed an embodiment or performed a process that met all the limitations ... and (2) he
determined that the invention would work for its intended purpose.” Cooper v. Goldfarb, 154
F.3d 1321, 1327 (Fed.Cir.1998). “Testing is required to demonétrate reduction to practice in
some instances because without such testing there cannot be sufficient certainty that the
invention will work for its intended purpose.” Slip Track Sys., Inc. v. Metal-Lite, Inc., 304 F.3d
1256, 1267 (Fed.Cir.2002).

Constructive reduction to practice, on the other hand, occurs with the filing of a patent
application.that discloses the invention. Tyco Healthcare Group LP v. Ethicon Endo-Surgery,
~ Inc. 774 F.3d 968, 975 (Fed. Cir. 2014) (“The filing of a patent application is constructive
reduction to practice of the invention disclosed therein.”) Complainant argues that to constitute a
construcﬁve reduction to practice tﬁe patent application must include a claim drawn to the
invention, but there is no such_ requirement under the léw. In order to. constitute constructive
reduction to practice, the law requires only that the patent application disclose the invention in
such manner as to meet “the written description and enablement requirements of 35 U.S.C. § 112
91.” Frazerv. .Schlegel, 498 F.3d 1283, 1287 (Fed.Cif.2007); Bigham v. Godtfredsen, 857 F.2d
1415, 1417 (Fed.Cir.1988) (“To serve as.constructive reduction to practice, the disclosﬁre of the
subject matter ... must meet the requirements of 35 U.S.C. § 112, first i)aragraph.”); see also
Rengo Co. Ltd. v. Molins Mach. Co., Inc., 657 F.2d 535, 548 (3d Cir.1981) (“[A]n American

application will be regarded as a reduction to practice only if it describes the invention with the
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particularity required by Section 112.”); Aufomotive Technologieé Intern., Inc. v. Siemens VDO
Automotive Corp., 669 F.Supp.Zd 836, 846_(/E.D.Mich. 2009).

: VRespondents argue that the ATI Uniﬁed Shader was constructively reduced to pracf[ice
through patent a_ppiications tha;[ matured into U.S. Patent Nos. 7,239,322 and 6,897,871 and
actually reduced to pfactice tﬁrough ATID’s Xenos chip. (RIB at 110, 1 18.)

) ATI Patents

Respondénts rely on.U.S. Patent Nos. 7,239,322 and 6,897,871 (“thé ATI Paten‘;s to show

a constructive reduction to practice of the ATI Unified Shader. U.S. Patent No. 7,239,322, is
titled, “Multi-thread graphic‘; processing syste.m” énd U.S. Patent No. 6,897,871 is titled,
“Graphics processing architecture employing a unified shader.” Respondents do not rely on the
ATI Patents individually,. but rather together to show a reduction to practice. The case law,
however, seems to uniformly describe constructive reduction to practice in terms of a single
patent application. See e.g., Ariad Pharms., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1351
(Fed.Cir.2010) (en banc) (The disclosure must “reasonably convey][ ] to those skilled in the art
- that the inventor had possession of the claimed subj ect matter as of the 'ﬁling date.”); id.
(Possession means “possession as shown in the disclosure” and “requires an objective inquiry
into the four corners of the specification from the perspective of a person of ordinary skill in the
art.”). Respondents cife no case law supporting the proposition tilat two separate patent
applications, directed to separate inventions, filed months apart, that mature into two separate
patents, can be considered together to constitute é single constructive-reduction to practice.

| A constructive reduction to practice is a manifestation in writing of the definite and
permanent idea required to show conéeption.._ Therefore, it too must describe the invention in a
deﬁnité way. Ariad Phafm., Inc. (quoting Vqs—Cath Inc. v Mahurkar, 935 F.2d 1555, 1562-63

(Fed.Cir. 1991) (The test for sufficiency of a written description is “whether the disclosure clearly
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‘allow[s] persons of ordinary skill in the art to recognize that [the inventor] invented what is

22

_ claimedT ).) Such is also required to satisfy section 112, para 1. Streck, Inc. v. Research &

" Diagnostic Systems, Inc., 665 F.3d 1269, 1285 (Fed. Cir. 2012) (“A constructive reduction to
practice that in a definite way identifies the claimed invention can satisfy the written desén’ptién
requirement.”) (internal quotations omitted). Here, Respondents do not point to any claim,
embodiment, or distinct descriﬁﬁon in either of the ATI Patents to shéw construction reduction
to practice. Rather, as previously stated, Respondents must point to bits and pieces from both
ATI Patents to support their argument for constructive reduction to ﬁractice. Under such
circumstances, [ cannot find Respondents have blearly identified the alleged ATI Unified Shader
invention in a definite way such that one of ordinary skill in the art would understand the
inventors to be in possession of an invention comprising all thé limitations of the Asserted
Claims of the ‘685 patent. (See also, CX-2130 (Doggett) at Q&A 180-186.) Accordingly, for at
least the reasons above, I find Respondents have failed to show that the ATI Patents constitute a
constructive reduction to practice of the alleged ATI Uniﬁed Shader invention or that the ATI

Patents disclose all the limitations of the Asserted Claims of the ‘685 patent.

(2) Xenos chip

Respondents contend the ATI Xenos chip constitutes an actual reduction to practice of
the ATI Unified Shader. Yet none of the evidence Respondents cite is tied to an actual Xenos
éhi’p. Much of the evidence cited by Respondents is the same R400 documen;cation Respondents
rely on to show conception. While there is evidence to suggest the R400 was eventually
renamed Xenos, seé RX-362C at 6 that does not mean the features discussed in R400
development documents were implemented in the Xenos cﬁip as Respondents would like me to

believe. Because ReSpondents failed to tie the documentation on which they rely to an actual
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Xenos chiﬁ, I find Respondents have not shown by clear and convincing evidence the operation
and features of Xenos chip as would be required to prove an actual reduction to practice.

MoreoVer,.even if Respondents reliance on the R400 development documents to show the
opefation of a Xenos chip was pérmissible, which it is not, for the reasons discussed, supra, with
regard to conception, Respondents have failed to show by clear and convincing evidence that the
| - ATI Uniﬁed Shader includes all the limitations of the Asserted Claims of the ‘685 patent.

c. Conclusion

For at least the reasons discussed above, I find Respondents have failed to prove by clear
and convincing evidence that the ATI Unified Shader was conceived prior to the invention of the
‘685 patent,l that the ATI Unified Shader was reduced to practice, either construcﬁvely or
actually, or that the ATI Unified Shader includes all the limitations of the Asserted Claims of the
‘685 patent. Acchdingly, I find the ATI Unified Shader does not anticipate the Asserted Claims
of the ‘685 patent. |

2. Obviousness — 35 U.S.C. 103

The Parties’ Positions

NVIDIA argues that as a threshold issue, Respdndents do not even contend that Selzer
and Amanatides are graphics processors ‘and thus, any such contention has been waived. (CRB
~atl 12.) NVIDIA contends Respondents only argue that Van Hook is a graphics processor and
that the combination of Van Hook with Selzer or Amanatides would result in a graphics
processor. (Id.) NVIDIA argues‘ a person of ordinary skill would not look to combine single-
threaded general purpose processors with a multithreaded graphics processor from two different
fields of art. (/d.)

NVIDIA also argueé that the gsserted 'feferences faﬂ, alone or in combination, to suggest

or disclose a multithreaded processor that processes two sample types simultaneously or that
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dynamically bélances the sample types. (ld.) NVIDIA contends that Respondents admit that
each processor in Amanatides and Selzer is only the equivalent of a single thread and therefore
each reference lacks a “multithreaded processing unit,” the first and most basic element of thé
- ’685 patent claims. (/d.) NVIDIA éfgues Van Hook discloses a multithreaded processor that is
able to operate only on one saﬂlpié type and that a person of ordinary skill in the art would not
seek to combine a single-threaded general purpose processor able to operate on one samplé type
with a multithreaded graphics processor able to operate on one sample type, to create a
multithreaded graphics processor that is able to concurrently operate on multiple sample types.
(Id. at 112-113.) NVIDIA argues these systems are fundamentally diffe;ent and incompatible
systems. (Id. at 113.) Accordingly, NVIDIA argues, none of Van Hook, Selzer and Amanatides
discloses a multithreaded processor that can process multiple sample types simultaneously as
required by at leaét claim limitations 1[preamble], 1{d], 1[e], 15[preamble] and 15[a]. (/d.)
Thus, NVIDIA argues, the processors also cannot balance or adjust the number of threads
assigned to each sample type l(required by clairh limitations 1[e] and 15[preamble]). (Id.j
NVIDIA contends that Dr, Dally explained in significant detail the vast differences
between multithreaded processors, such as Van Hook, and the multiprocessor systems disclosed
in Selzer and Amane;tides, and why a person of ordinary skill would not seek to combine them.
({d)) NVIDIA asserts that Respondents chose not to challenge Dr. Dally on his expert opinion.
(Id.) NVIDIA argues that a single-threaded processor goes through a time-consuming process to
switch threads. (Id.) NVIDIA contends that it must save thread staté data for an executing
thread, retrieve state data for a different thread, and eventually begin processing the new thread —-

a process that takes multiple clock cycles. (Id) NVIDIA argues a multithreaded processor
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stores state data for multiple threads at the same time, so it can quickly switch between
pro‘cessing different threads on every cycle. (Id.)

NVIDIA argues that Se@zer and Amanatides disclose a system with multiple single;
threaded processors each papable of operating on one sample type. (/d) NVIDIA argues. Van
Hook discloses a multithre_aded processor only g:apable of operating on one sample type. (Id.)
Thus, NVIDIA argues, as Dr. Dally opined, one of brdinary skill would not try to combine such
incompatible systems, and even if someone did, it still would not result in a multithreaded
graphics processor that can process vertex and pixe;l operations simultaneously and perform
dynamic load balancihg between sample types as claimed in the *685 Patent: (Id)

NVIDIA also arglies that the assérted references fail, alone or in combination, to suggest
or disclose the assignment of samples to threads in a multithreaded processing unit or the
assignment of saniples to threads based on a priority. (/d. at 114.) NVIDIA contehds that claims
1 and 15 of the *685 patent require the assignment of samples to threads in a multithreaded
processor (claim limitations 1[a], l[d], 15[preamble] and 15[b]), and basing the assignment on a
priority assigned to a sémple type. (Id) NVIDIA argues Van Hook, Selzer and Amanatides all
fail to disclose the assignment of multiple sample types to threads in a multithreaded processor.
(Id.)) NVIDIA asserts that absent this basic concept, even if one of skill in the art tried to
combine the references, they still would not achieve a multithreaded processor that allocates
samples to threads based on an allocation priority. (Id.)

NVIDIA argues that Van Hook discloses a multithreaded processor capable of processing
iny one sample type, either Vert_ices or pixels. (/d) Thus, NVIDIA argues, Van Hook does not
. —and .car.mot _ disclose any assignment or allocation of threads based o'h priority given to a

sample type. (/d) Yet NVIDIA contends, Respondents argued that Van Hook suggests how to

151



PUBLIC VERSION

“implement a priority assigned to classes of work tasks in a multithreaded system.” (Id.)
NVIDIA argues Van Hook does not disclose how to assign samples fo threads and since Van
Hook does not disclose processing multiple safnple types in the same execution unit
simultaneously,. it canﬁot even éuggest assigning threads of different sample types based on a

| priority. (Id) In fact, NVIDIA contends, Van Hook teaches away from the invention by'
suggesﬁng that vertex and pixel processing should be perfomed by different arithmetic units.
({d)

NVIDIA argues that nothing in Selzer discloses the assignment of sample types to
hardware thread contexts based on a priority given to a particular sample type — not even in a
single-threaded processor, much less a multithreaded processor. (Id. at 115.) NVIDIA asserts
that Selzer describes a multiproceésor system comprised of multiple single-threaded digital
signal processors (“DSPs”). (Id.) According to NVIDIA, whén no rendering work is available, a
pixel rendeﬁng module may switch its function to become a “.geometﬂry module” to process
vertices, but that this is essentially “work-stealing.” (Id.) NVIDIA contends that the use of idle
rendering modules to process vertices is not equivalent to using a priority to assign sample types
to the multiple hardware thread contexts of a multithreaded processor. (/d.)

NVIDIA argues ';hat Amanatidesmalso fails to disclose the allocation or assignment of
sample types based on a priority given to a sample type, even in the context of single-threaded
processors. (Id.) NVIDIA é.rgues that Amanatides only describes} a multiprocessor with multiple
single-threaded processors, which gi\./es priority over a shared bus to render messages (“RMQ”),
or pixel tasks. (/d.) NVIDIA argues that this priority is implemented to avoid deadlock of the
processors and not to aésign a sample to a thread. (Id.) Moreover, NVIDIA argues ‘the RMs are

broadcast to all of the processors at once rather than allocated or assigned to a particular

152



PUBLIC VERSION

processor or thread based on a priority, as required by the asseﬁed claims of the 685 Patent.
(1d.)

NVIDIA asserts that recognizing that all three asserted references fail to suggést the use
of a priority assigned to a sample during thread allocation — even in the context of single-
threaded processors — Respondents resort to introducing a fourth reference (“Fiske™) to imply
that all multithreaded processors must use a priérity in order to allocate or assign threads. ,([d.)
NVIDIA contends this is incorrect, because Respondents rely only on the combination of Van
Hook with Selzer or Amanatides to support their claim of obviousness and Respondents cannot
now introduce yet another reference to support their claim of obviousness. (/d. at 115-116.)
Also, NVIDIA contends Fiske only teaches a way in which threads can be sche;duled, not
assigned to sample types. (Id.) According to NVIDIA, the threads have already been assigned‘
to samples when they are scheduled for execution in Fiske. (/d.)

Respondents argue Selzer in combination with Van Hook render obvious claims 1 and 15
‘of the 685 patent. Respondents contend that the combination of Selzer with Van Hook is
straight-forward with each rendering module (i.e. 2‘physical processor) in Selzer mapping to a
thread (i.e., logical processor) in Van Hook with the execution pipelir;e of Van Hook taking on
the capability of executing instructions for both vertex processing and -pixel' processing, and the
priority rule in Selzer of pixel over vertex serving as a thread allocation priority rule in the
combined multithréaded system. (RIB at 129.) Respondents maintain that implementing the
priority rule of Selzer aé a thread allocation priority rule would be a straightforward application

EE 11

of using what Dr. Dally described in 1995 as“[t]hread prioritization,” “a simple means of
guiding the scheduling of threads.” (Id. at 129-30.) Respondents argue that the combined

system would be a graphics processor for simultaneous multithreaded execution as recited in the
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preaﬁble of claim 1, with the modified PGIP and interleaver illustrated in Figures 2 and 3 of Van
Hook serving as the “multithreaded proéessing unit that includes a thread control unit”- as recited
in claim‘elements 1{a] ahd l[b]? énd Proéram Counters 202A through 202N and Registers 205A
R through 205N serving as the thread storage resource recited in claim elemenf 1[c]. (Id at 130.)
-Respondents allege the cdmbinéd system wouldA use Sélzer’s pixel over vertex priority for thread
allocation, meeting claim qlement 1{d], which ;Jvould résult in load balancing under claim
element 1[e], at least under Dr. Doggett’s ihfringement interpretation. ,(]d') Respondents also
argues that should claim element 1[e] be interpreted to require an e);ecution priority, including
such a priority would be an obvious design choice in view of Fiske. (/d.) Respondents c,ontend
it was known to those of ordinary skill in the art, as conﬁﬁned by the Fiske paper, that all
multithreaded architectures must make decisions at both the thread allocation stage and the
execution stage and “both decisions are important.” (I/d.) Respondents claim ,that given the
recognition that both types of priorities are importé.nt, whether to use an execution priority, an
allocation priority, or both was a matter of design choice. (/d.)

Respondents next argue the combination of Selzer with Van Hook includes the graphics
processor of the preamble of Claim 15 for the reasons discussed with regard to the preamble and
claim elements 1[a] and [b]. (/d.) Respondents assert that the thread control unit configured to
sto-re pointers to program instructions of claim element 15[a] is met by the program counters of _
Vaﬁ Hook, the PCU of claifn element ls[b] is met by the execution pipeline of Van Hook
modified, like the rendéring processors of Selzer, to be a unified shader, and the “each of the -
threads being allocated...” is met for the same reasons as claim element 1[d], at least under

Nvidia’s interpretation. (/d. at 130-31.)
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Respondents also say Amanatides in combination with Van Héok render obvious claims
- 1and 15 of the ‘685 patent. Respondents contend the combination of Amanatidés with Van
Hook is the same és Selzer with Van Hook, with each unified shader processor in Amanatides,
labeled “G/R,” (ie., physical pfocessor) in Amanatides, mapping to a thread (i.e., logical
pfocessbr) 1n Van Hook. (/d. at l3i .) Respondents argue that the execution pipeline of Van
Hook takes on the capability executing instructions for both vertex processing and pixel
processing as disclosed in Amanatides, and thevpriority rules in Amanatides of pixel = high
priority and vertex = low priority serves as a thread allocation priority rule in the combined
.mult.ithreaded system, at least under Nvidia’s infringement asseftions. (Id.) Therefore,
Respondents assert, each element of claims 1 and 15 are met for the same reasonsv discuésed with
regard to the Selzer combination with Van Hook. (/d.)

The Staff argues that while Respondents have demonstrated that multithreaded
architectures and dynamic load balancing were well known in the prior art, and were used in
graphics processors, Respondents have not shown that the asserted prior art references‘, either
alone or in combination, teach a person of ordinary skill in the art at the time of the invention the
folloWing limitations of claims 1 and 15 of the '685 patent: (1) “the at least two sample types are
assigned to the thrgads for multithreaded execution based on an allocation priority among the at
least two sample types” (claim 1[d]); (2) “the thread control unit assigning one of the at least two
sample types to the PCU based on the stored thread state data for dynamically 'balancing the
nurnber of samples assigned to the threads on a cycle to cycle basis” (claim 1[e]); and (3) “each
of the threads being allocated the sample types based on a priority assigned to thé ‘sample type”

(claim 15[b]). (SIB at 47.)
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Discussion

Respondents argue that thé Asserted Claims of the ‘685 patent are obvious in light of an
article titled “Dynamic Loqd Bafancing within a High Performance Graphics System " authored
by Selzer (hereinafter “Selzer”) in view of U.S. Patent 7,847,803 to Vaﬁ Hook (hereinafter “Van

‘Hook™). Respondents also argue that the Asserted Claims of the *685 patent are obvious in light -
of an article titled, “A4 simple, ﬂexib‘le, paralle‘l graphics architec;ure ” authored by Amanatides
ét al. (hereinafter “Amanatides”) in view of Van Hook.

NVIDIA argues at the outset that one of ordinary skill in the art with experience in
graphics processing would not consider single-threaded general purpose processors as relevant
prior art té the '685 patent, which according to NVIDIA “explicitly claims features of a
multithreaded\graphics processor.” (CRB af 111-112.) NVIDIA argues neither Selzer nor
Amanatides are graphics processors. | disagree.‘

I have found herein that the term “graphics processor” in the preambles of the Asserted
Claims is not limiting and even if it were that its proper construction would be “hardware
capéble of proceésing graphics data.” (Sée supra, at VI.B.2.) Thus, under this construcﬁon,
general purpose pfocessors that perform graphics operations such as those disclosed in Selzer
and Amanatides would be relevant art. Moreover, the legal standard for determining “analogous
art” includes not only “whether the art is from the same field of endeavor, regardless of the
problem addressed,” but “if the reference is no;c within the field of the inventor’s endeavor,
whether the reference still is reasonably pertinént tlo the particular problem with which the
inventor is involved.” Sciéntiﬁc }’lastic Prods., Inc. v. Biotage Aﬁ, 766 F.3d ‘1355, 1358 (Fed.A

Cir. 2014). Thus, even if Selzer or Amanatides was outside of the field of endeavor, which they
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are not, I would still find them reasonably pertinent to the particular pfoblerfl to be solved,
namely increasing processor utilization in a graphics pipeline.

Although I disagree with NVIDIA’s argument iabove, [ ultimately agree with NVIDIA
and the Sfaff and find for the reasons discussed Below that Selzer and Van Hook, individually or
in combination, fail to disdose, or even suggest, a number of limitations of the Asserted Claims.
Likewise, I find for thé reasons discussed below that: Amanatides and Van HOok,.ihdiVidually or
in combination, fail to disclose, or even suggest, a number of limitations of the Asserted Claims.
To prove obviousnesé, Respondents must show by clear and convincing evidence that the alleged
cofnbinat_ion discloses all the limitations of the Asserted Claims of the ‘685 patent and that one
of ordinary skill in the art would have reason to combine the prior art elements. See, e.g.,
Unigene Labs., Inc. v. Apotex, Inc., 655 F.3d 1352, 1360 (Fed.Cir.2011) (citing KSR Int'l Co. v.
Teleflex Inc., 550 U.S. 398, 418, 421 (2007)) (“Obviousness requires more than a mere showing
that the prior art includes separate references covering each separate limitation in a claim under
examination. Rather, obviousness requires the additional showing that a person of ordinary skill
at the time of the invention would have selected and combined those prior art elements....”).

a. Selzer in §iew 6f Van Hook
Discﬁssion

Selzer was published in 1993, more than a year before the effective filing date of the ‘685
patent, and is thus prior art under 35 U.S.C. § 102(b). (RX-536.) ‘Van Hook issued on December
10, 2010 on an application filed on July 26, 2000. (RX-350) Because the filing date of Van
Hook is before the effeétive filing date of the ‘685 patent it is prior aﬁ.un_der 35 U.S.C. § 102(e).

The Assertgd Cla.imsbrequire a multithréadeq processor wﬂh threads that process at least
two Sample types. The eVicience shows Selzer describes a collection of single threaded, general |

purpose DSPs arranged in parallel with each individual processor functioning as a geometry
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module or a rendering modulé. (CX-2128C (Dally) at Q&A 72,93, 102, 106.) In Selzer, each

single-threaded pvrocessor is capable of operating on one sample type. (Id. at Q&A 93, 102,

127.) No‘ghing in Selzer discloses the multithreaded execution of a;c least two sample types. (Id.)

The evidence shows Van Hook’s disclosure is limited to only a portion of a multithreaded

, graphi;:s processor. (/d. at Q&A 63-65, 86, 100, 125.) That portion is an execution unit that can
process only a single sample type, either vertices or pixels, but not both. (/d.) Because the
execution unit disclosed in Van Hook can only process one sample type, Van Hook does not
disclose or suggest a multithreaded processor that can assign or allocate threads to process
different sample types. (/d. at Q&A 65, 100, 125.) Thus, even as a combination, Selzer and Van
Hook fail to disclose or suggest a multithreaded graphics processor with threads that can process
at least two sample types as claimed in the 685 Patent. (/d. at Q&A 92, 95, 99, 100, 102, 103,
123-25, 127, 128.) Thus, I find Respondents have failed to show by clear and convincing
evidence that Selzer in light éf Van Hook discloses “[a] graphics processor for simultaneous
multithreaded execution of program instructions associated with threads to process at least two
sample types.”

The Asserted Claims also require the assignment/allocation of the at least two sample

| types to threads for execution based on a priority among the at least two sample types. Van
Hook makes no mention of assigning sample types to threads, disclosing only that instructions
for different progranis are interleaved based on inétruction dependencies. (CX-2128C (Dally) at
Q&A 105, 133'), And, because Van Hook fails to disclose the assignment of samples to threads,
it canﬁot disclose or suggest a priority among at least two sample types with respect to thread

assignment. (Id.) In fact the word “priority” does not occur in the specification of Van Hook.
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(RX-350.) Van Hook also does not mention thread scheduling. (CX-2128C (Dally) af Q&A
105.) |

Selzer describes multiple single-threaded DSPs each of which used as either a geometry
module or as a rendering module. (/d. at Q&A 70.) The eyideﬁce shows that in Selzer the
rendering module DSP is coupled foa portion of the frame bﬁffer and'prirﬁarily operates to
process the pixels aséociated with that portion of the frame buffer. (Jd. at Q&A 1.06‘, 135.) The
evidence shows that when there is no rendering work available, a rendering module may switch
itsv function and become a geometry module and process vertices. (/d. at Q&A 71, 106, 135.)
Howevér, the evidénce is clear that this use of idle rendering modules to process vertices is not at
all equivalent to using a priority to assign sample types to the multiple hardware thread contexts
of a multi-threaded processor. (Id. at Q&A 106, 135.) -

Thus, for at least the reasons above, even as a combination, Selzer and Van Hook fail to
disclose or suggest assigning threads based on an allocation priority among sample types as
claimed in the 685 Patent. (/d. at Q&A 104-106, 132, 135.) Accordingly, I find Respondents
have failed to show by clear and convincing evidence that Selzer in light of Van Hook discloses
“at least two sample types are assigned to the threads for multithreaded execution based ;)n an
allocation pﬁoﬁty among the at least two sample types.”

In light of my findings above that Selzer and Van Hook do not disclose, eithgr alone or in
combination, each of the elements of claims 1 and 15 of the 685 patent, I find Respondents have
failed to prove by clear and convincing evidence that claim 1 or claim 15 of the ‘685 patent is

obvious in view of Selzer in light of Van Hook.
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b. Amanatides in view of Van Hook
Discussion

Amanatides et al;, was published in 1993, more than a year before the effective filing date
of the ‘685 patent, and is thus prior art under 35 U.S.C. § 102(b). (RX-354.) Van Hook issued
oﬁ December- 10, 2010 on an application filed on July 26, 2000. (RX-350) Because the filing
date of Van Hook is befére the effective filing date of the ‘685 patent it is prior art under 35
U.S.C. § 102(e).

The Asserted Claims require a multithreaded processor with threads that process at least
two sample types. ‘The evidence shows Amanatides describes a graphics system that uses
general purpose single-threaded microprocessors to process both vertices and pixels. (CX-
2128C (Dally) at 77, 157, 176.) Amanatides uses Intel i860 as the general purpose single-
threaded microprocessor. (/d.) The evidence shows each processor is fed by a single FIFO that
holds both vertex tasks and pixel tasks. (/d.) Vertex tasks are represented in the form of
geometry messages (“GMAS”) and pixel tasks are represented in the form of render messages

(“RMS”). (Id)) Nothing in Amanatides discloses the multithreéded execution of at least two
;ample types. (Id.)

The évidence shows Van Hook’s disclosure is limited to only a portion of a multithreaded
graphics processor. (Id. at Q&A 63-65, 86, 15;, 174.) That portion is an execution unit that can
process only a single sample type, either vertices or pixels, but not both. (Id) Because the
execution unit disclosed in Van Hook can only process one sample type, Van Hook does not -
disclose or suggest a multithreaded processor that can assign or alloéate threads to process
different sample fyées. (Id. at Q&A 63, 155, 174.)

Thus, even as a combination, Amanétides and Van Hook fail to disclose or suggest a

multithreaded graphics processor with threads that can process at least two sample types as
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ciaimed in the *685 Patént. (Id at Q&A 149, 152, 154, 155, 173, 174.) Accordingly, I find
Respondents have failed to ‘shdw by clear and convincing evidence that Amanatides in light of
Van Hook discloses “[a] graphics processor for simultaneous multithreaded execution of
program instructions associated with threéds to process at least two sample types.”

The Ass-erted Claims alsb require the assignment/allocation of the at least two sample
types to threads for ex‘ecution based.on a priority among the at least two sample typeé. Van
Hook makes no mention of assigning sample types to threads, disclosing only that instructions
for different programs are interleaved based on instruction depeﬁdencies. (CX-2128C (Dally) at
Q&A 160, 182.) And because Van Hook fails to disclose the assignment of samples to threads,
it cannot disclose or suggest a priority among at least two sample types with respect to thread
assignment. (/d.) In fact the word “priority” does not occur in the specification of Van Hook.
(RX-350.) Van Hook also does not mention thread scheduling. (CX-2128C (Dally) at Q&A
160.)

Amanatides only describes a multiprocessor with multiple single-threaded processors,
which gives priority over a shared bus to render messages (“RMs”), or pixel tasks. (CX-2128C
(Dally) at Q&A 77, 161, 177.) This priority is implemented to avoid deadlock of the pro@essors

~and not to assign a sample to a thread — whether based on a sémple type priority or any other
criteria. (/d.) The evidence shows that priority to enter é bus is not at all equivalent to using a
priority to assign sample types to the multiple hardware threaa contexts of a multi-threaded
processor. (Id.) Moreover, the RMs are broadcast to all of the précessors at once, not allocated
or assigned to a particular procéssor or t'hread.based on a priority, as required by the asserted

claims of the 685 patent. (/d.)
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Thus, for at 'lea‘st the reasons above, even as a combination, Amanatides and Van Hook
fail to disclose or suggest assigning threads based on an allonation priority among sample types
as claime& in the 685 Patent. (/d. at Q&A 149, 159-61,181-184.) Accordingly, I find
Respondents have failed to show by clear and convincing evidence thét Amanatides in light of
Van Hook discloses “at least two sample types are assigned to the threads for multithreaded
execution based on an allocation priority vamong the at least two sample types.”

In light of my findings above that Amanatides and Van Hook do not disclose, either alone
or in combination, each of the elements of claims 1 and 15 of the ‘685 patent, I find Respondents
have failed to prove by clear and convincing evidence that claim 1 or claim 15 of the ‘685 patent
is obvious in view of Amanatides in light of Van Hook.

VII.. DOMESTIC INDUSTRY

Section 337(a)(2) provides that “Subparagraph(B) ... of paragraph (1) apply only if an
industry in.the United States, relating to the articles protected by the patent, copyright,
trademark, mask work‘, or design concerned, exists or is in the process of being established.”
Here, the Commission has determined that the economic prong of the domestic industry has been
established, and NVIDIA seeks to satisfy the technical prong of the domestic industry
.requirement with respect to claim 14 of the '140 patent, claims 21-23 of the '372 patent, and
claim 15 of the '685 patent. However, I have found herein that some of these claims are invalid;
I note this because even if the technical and economic prongs are both met, a Vinlation of Section
337 cannot be found based on the Complainant’s practice of invalid claims.

To es_tablish a violation of Section 337 base.d on patent infringement, a Complainant must
show that a domestic industry exists (or is in the process of being established) with respect to
“articlespfotec&d_ by the pafent.” 19 U.8.C. § 1337(a)(2) (emphasi_s added). A violation cannot

be found where Complainant has not shown DI articles practicing a valid and enforceable claim.
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Certain Audibvisual Components ér_zd Products COntaining the Same, Inv. No. 337-TA-837,
 Comm’n Op. at 33 (Mar. 10, 2014) (“Because invalid claims cannot protect articles,
[Complainaﬁt] has not proven:thét a valid patént claim prOtécts [its DI] products. For this
additional reason, [Cémplainant] has nof pfovén a violation of section 337.”) (citations omitted);
Certain ]ntegratéa’ Circuit Chips and Products Containing the Same, Inv. No. 337-TA-859,
Comm’n Op; at 52, n.27 (Aug. 22, 2014) (“The Cdmmiésioh notes that the correct finding when
the DI products practice only invalid claims is that there is no Qiolation o.f sectioﬁ 337, not t.hat.
there is no domestic industry™).

Here, NVIDIA has only met the technical prong of the domestic industry requirement
with respect to invalid claims of both the '372 patent and the '140 patent. Thus, there can be no

violation of Section 337 as to those patents.
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VIII. CONCLUSIONS OF LAW

1.

10.

11.
12,

13.

14.

15,

16.

17.

The Commission has personal jurisdiction over the parties and subject-matter

- jurisdiction over the Accused Produets.
The importation or sale requirement of Section 337 is satisﬁed

- The Accused Products with Adreno, PowerVR, or Mali GPUs do not 1nfr1nge
“claim 14 of U.S. Patent No. 7,209,140.

The NVIDIA DI Products do not practice claim 14 of the ‘140 patent.

Claim 14 of the ‘174 patent is invalid as obvious pursuant to 35 U.S.C. § 103.
Thé domestic industry requirement is not met With regard to the ;140 patent.
There has been no violation of Section 337 with regard to the ‘140 patent.

The Accused Products (except those listed in RDX-408C) with Adreno,
PowerVR, or Mali GPUs infringe claim 23 of U.S. Patent No. 6,690,372.

The NVIDIA DI Products practice at least claims 21 and 22 of the ‘372 patent.

Claims 23 and 24 of the ‘372 patent are invalid as anticipated under
35US.C. §102.

The domestic industry requirement is not met with regard to the ‘372 patent.
There has been no violation of Section 337 with regard to the 372 patent.

The Accuéed Products with Adreno or Mali GPUs do not infringe claims 1 or 15
of U.S. Patent No. 7,038,685. ;

The NVIDIA DI Products practice claim 15 of the 685 patent.

Claims 1 or 15 of the ‘685 patent have not been shown to be invalid under
35 U.S.C. §§ 102, 103.

The domestic industry requirement is met with regard to the ‘685 patent.

There has been no violation of Section 337 with regard to the ‘685 patent.
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IX. INITIAL DETERMINATION AND ORDER"

Based on the foregoing,13 14

it is my Initial Determination that there is no ViOlation of
Section 337 of the Tariff Act of 1930, as arnended, in the importation into the United States, the
sale for importation, or the éeﬂe within the United S;[ates after importation of Certain Consﬁmer
Electronics And Display Devices With Graphics Processing And Graphics Processing Units
Therein, in connection with the Asserted Claims of U.S. Patent No. 7,209,14Q; U.S. Patent No.
6,690,372; or U.S. Patent No. 7,038,685. Furthermofe, it is the determination of this
Administrative Law J udge that a domestic industry in the United States does not exist that -
practices or exploits U.S. Patent No. 7,209,140 or U.S. Patent No. 6,690,372, but that a domestic
industry in the United States does exist that practices or exploits U.S. Patent No. 7,038,685.

The undersigned hereby CERTIFIES to the Commission this Initial Determination AND
Recommended Determination on Remedy and Bond, together with the record of the hearing in
this investigation consisting of the following: the transcript of the evidentiary hearing, with
appropriate coﬁeotions as may hereafter be ordered; and the exhibits accepted into evidence in
this investigation as listed in the app_endices hereto.'®

Pursuant to 19 C.F.R. § 210.42(h), this Initial Determination shall become the

determination of the Commission unless a party files a petition for review pursuant to 19 C.F.R.

13 The failure to discuss any matter raised by the parties or any portion of the record herein does
not indicate that said matter was not considered. Rather, any such matter(s) or portion(s) of the
record has/have been determined to be irrelevant, immaterial or meritless. Arguments made on
brief which were otherwise unsupported by record evidence or legal precedent have been
accorded no weight. :

14 To the extent any party cited to their pre-hearing brief in support of an argument they made in:
any of their post-hearing briefs, those citations to the pre-hearing brief are hereby stricken as a
violation of my Ground Rules. (See Order No. 2, Ground Rule 15.1.1.)

1> The pleadings of the parties filed with the Secretary need not be certified as they are already in
the Commission’s possession in accordance with Commission rules.
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§ 210.43(a) or the Commission, pursuant to 19 C.F.R. § 210.44, orders on its own motion a
review of the Initial Deteﬁnination or certain issﬁes therein. |

This Initial Determination is being issued as confidential, and a public version will be
issued' pursuant to Commission Rule 210.5(f). Within seven (7) days of the date of this Initial
Determination and Recommended Determination, the parties shall jointly submit: (1)a prdposed
public ver;ion of these opinions with any proposed redactions. brack¢ted in red; and (2) a written
| justiﬁcétion for any pr\oposed redactions specifically explgixﬁng why the piece of informaﬁon
sought to be redacted is confidential and why disclosure of the information would be likely to
cause substantial harm or likely to have the effect of impairing the Commission’s ability fo
obtain such informaﬁon as is necessary to perform its statutory functions.'®

SO ORDERED.

Thomas B. Pender
Administrative Law Judge

16 Under Commission Rules 210.5 and 201.6(a), confidential business information includes:

information which concerns or relates to the trade secrets, processes, operations,
style of works, or apparatus, or to the production, sales, shipments, purchases,
transfers, identification of customers, inventories, or amount or source of any
income, profits, losses, or expenditures of any person, firm, partnership,
corporation, or other organization, or other information of commercial value, the
disclosure of which is likely to have the effect of either impairing the
Commission’s ability to obtain such information as is necessary to perform its
statutory functions, or causing substantial harm to the competitive position of the
person, firm, partnership, corporation, or other organization from which the
information was obtained, unless the Commission is required by law to disclose
such information. '

See 19 C.F.R. § 201.6(a). Thus, to constitute confidential business information the disclosure of
the information sought to be designated confidential must likely have the effect of either: (1)
impairing the Commission’s ability to obtain such information as is necessary to perform its
statutory functions; or (2) causing substantial harm to the competitive position of the person,
firm, partnership, corporation, or other organization from which the information was obtalned
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IN THE MATTER OF CERTAIN CONSUMER - 337-TA-932
ELECTRONICS AND DISPLAY DEVICES WITH GRAPHICS
PROCESSING AND GRAPHICS PROCESSING UNIT THEREIN

CERTIFICATE OF SERVICE

L, Lisa R. Barton, hereby certilfy that the attached PUBLIC VERSION INITIAL
DETERMINATIONhas been served upon the Commissien Investigative Attorney, Whitney
Winston, Esq., and the following parties as indicated on NOV 10 2015 .

T Barto#, Secrdtafy :
U.S. International Trade Commission
500 E Street, SW, Room 112A
Washington, DC 20436

FOR COMPLAINANTS NVIDIA CORPORATION:

I. Neel Chatterjee, Esq. ( )Via Hand Delivery
ORRICK, HERRINGTON & SUTCLIFFE LLP (X)Via Express Delivery
1000 Marsh Road ~ ( )ViaFirst Class Mail
Menlo Park, California 94025 (' )Other:

FOR RESPONDENT QUALCOMM, INC:

Deanna Tanner Okun, Esq. ( )Via Hand Delivery
ADDUCI, MASTRIANI & SCHAUMBERG, LLP (X)Via Express Delivery
1133 Connecticut Avenue, N.W., 12® Floor : ( )Via First Class Mail
Washington, DC 20036 (' )Other:

FOR RESPONDENTS SAMSUNG ELECTRONICS CO., LTD.,
SAMSUNG ELECTRONICS AMERICA, INC., SAMSUNG
TELECOMMUNICATIONS AMERICA, LLC, AND SAMSUNG
SEMICONDUCTOR, INC. (Collectively, “Samsung”):

D. Sean Trainer, Esq. | (' )Via Hand Delivery
KIRKLAND & ELLIS LLP : ” (>QVia Express Delivery
655 Fifteenth Street, N.W. , ( )Via First Class Mail

‘Washington, DC 20005 ()Other:
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