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

OPTI INC.,

Plaintiff,
V. CASE NO. 2:10-CV-279-JRG
SILICON INTEGRATED SYSTEMS
CORP., SILICON INTEGRATED
SYSTEMS CORP. (TAIWAN), VIA
TECHNOLOGIES, INC., AND VIA
TECHNOLOGIES, INC. (TAIWAN),

Defendants
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MEMORANDUM OPINION AND ORDER

Before the Court is Plaintiff OPTi Inc.’s OpeniMarkmanBrief (Dkt. No. 135). Also
before the Court is the response of Defersl&ft® Technologies Incand VIA Technologies,
Inc. (Taiwan) (collectively “VIA) (Dkt. No. 135). Further before the Court is Plaintiff's reply
(Dkt. No. 143).

The Court held a claim consttion hearing on December 18, 2012.

Dockets.Justia.com


http://dockets.justia.com/docket/texas/txedce/2:2010cv00279/124327/
http://docs.justia.com/cases/federal/district-courts/texas/txedce/2:2010cv00279/124327/150/
http://dockets.justia.com/

Table of Contents

[. BACKGROUND ......otiiiii e s 3.

. LEGAL PRINCIPLES ...ttt e e e e e 7I....
[lI. CONSTRUCTION OF AGREED TERMS ......oiiiiii s 11
IV. CONSTRUCTION OF DISPUTED TERMS ... 12

A. “bus master” (‘906 Patent, Claim Q) .......coooiiiiiiiiiiiiii e 12
B. “secondary memory” (‘906 Patent, Claim Q) ...........cooriiimiiiiiiiiiiii e 12
C. “first cache memory” (‘906 Patent, Claim 9).........couuiiiiiiiiiiiiie e 16
D.
E
F
G

“at a constant ratg"906 Patent, Claim 9) ..........ooiviiiiiiiiiii e 20

. “means for sequentially transfegi. . .” (‘906 Patent, Claim 26)............ccoevvvviivivreninnnnn. 26
. “means for . . . determining” (‘906 Patent, Claim 26)...........cccovvvriiviiiiiiiiiiiee e eeeeeeeeeeesiaiaens 32
. “initiating one and only one snoop access of said cache memory, said snoop accesses each

specifying the respective N+1'th L-bytiee” (‘291 Patent, Claims 73 & 88) ..............ccc....... 39

H.

‘291 Patent, Claims 88 ANd 89 .......ceeieieieee e 43.........

V. CONCLUSION. ..ottt e e e e e e e e e e e e eeeenarannnns 49.



|. BACKGROUND

Plaintiff brings suit alleging infringenné of United StatePatents No. 5,710,906 (“the
‘906 Patent”) and 6,405,291 (“the ‘2®htent”) (collectively, thépatents-in-suit”). The ‘906
Patent issued on January 20, 1998, and bedis@gdate of July 7, 1995. The ‘291 Patent
issued on June 11, 2002, and is a continuatiorcohtinuation of a comuation of a divisional
of the ‘906 Patent, so the ‘291 Patent hassdime specification as the ‘906 Patent. For
convenience, references to the specificatiofi bleao only the ‘906 Rant unless otherwise
indicated.

The patents-in-suit are sometimes referrdoyt®laintiff as the “Pré&Snoop Patents.” In
general, the patents-in-suit redldo cache memory, which isspecial, temporary memory that
can be used, for example, with a central proogsshit (“CPU”). Reading data from the cache
is faster than reading data from main memaoFhe cache can thereby improve the performance
of the CPU and other devices. Some devicesacaass main memory without passing the data
through the CPU, however, using a feature knas/irect Memory Access (‘DMA”). The
terms “inquire” and “snoop” both refer to chengifor consistency between data in the cache
and corresponding data in main memory. If the data in the cache has been modified, then the
corresponding data in the main mery should be updated before that data in main memory is
accessed, such as by a DMA device. Devices communicate with each other, with memory, and
with the processor over one or more busesh s1$ the Peripheral Component Interconnect
(“PCI") bus.

The Abstracts of the ‘906 Patent and the ‘291 Patent are the same and state:

When a PCI-bus controller receives a reqiresh a PCl-bus master to transfer
data with an address in secondary mgmthe controller performs an initial



inquire cycle and withholds TRDY#o the PCI-bus master until any write-back
cycle completes. The controller thattows the burst access to take place
between secondary memory and thé-B@ master, and simultaneously and
predictively, performs an inquire cycle tbfe L1 [(level one)] cache for the next
cache line. In this manner, if the Rglirst continues past the cache line
boundary, the new inquire cycle will alreddgve taken place, or will already be
in progress, thereby allowing the bursptoceed with, at most, a short delay.
Predictive snoop cycles are not performetthéf first transfer o PCl-bus master
access would be the last transfer before a cache line boundary is reached.

The patents-in-suit have been condlrireeach of the following three cas@®Ti Inc. v.
NVIDIA Corp, No. 2:04-CV-377, Dkt. No. 96 (E.D. Tex. Apr. 24, 2006YY1DIA Markmari),
OPTi Inc. v. Advanced Micro Devices, Indo. 2:06-CV-477, Dkt. No. 81 (E.D. Tex. July 16,
2008) ("AMD Markmari), andOPTi Inc. v. Apple, IngNo. 2:07-CV-21, Dkt. No. 62 (E.D. Tex.
Dec. 4, 2008) Apple Markmat). These prior claim constrtion orders are attached to
Plaintiff's opening brief as Exhits 3, 4, and 5, respectively.

TheNVIDIA Markmanset forth additional backgroumedgarding the technology of the
patents-in-suit:

The OPTI patents relate to “core logic” ch@ps, the processors that direct traffic

between the central processor, memaonput/output devicegyraphics cards,

video cards, and various other devices #ratcontained withi, or connected to,

a computer.

In the earliest days of ogputer processing, there ware core logic chipsets.

The central processor communicated diyewith peripheral devices that made

up the computer. As computers got mooenplicated, chipsets were introduced

as a way of coordinating the burgeoning array of functionality and relieving

central processors of that administratiweden. This freed more CPU resources

for the fundamental rasion of computing.

Broadly speaking, a typical chipset operates as an input/output (I/0O) hub for the
CPU, memory, peripherals, etc.

L“TRDY#" is a “Target Readysignal. (Dkt. No. 135, Ex. 10, /2001 Ghosh Decl., at p. 3.)
The “#” indicates that it is an “tige low” signal, meaning that the signal is considered active or
“asserted” when the signal voltage is lovd.,(at p. 2 & 3; ‘906 Paterdt 13:44-55.) “IRDY#"

is a similar “Initiator Ready” signdhat is controllecdy the bus master.
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* % %

The links between the various de\sammprising the computer, known as
interfaces, consist of cdactors on which the devices transmit signals to one
another, communicating adelis, command, and datéormation. The most
common type of interface is known abws. The buses and interfaces allow the
various computer devices to exchang&adad to operate icoordination with

one another.

NVIDIA Markmanat 5-6.

The Pre-Snoop patents addressed a[nissue that arose wite introduction of
the PCI (“Peripheral Component Intennect”) bus and the subsequent
development of the Pentium and Pentium-compatible processors. One of the
advantages of the PCI was its abilityttansfer data from one device to another
by a particular method called “burst” traess. The Pre-Snoop patents disclose a
technique for optimizing such butsansfers with Pentium processors.

Data is stored, created or used at a Igilates in a computer. Each such location
is known as an address. For example, morg storage device containing data to
be read (the “target”) cannkhow that it is being asked transfer data or what

data to transfer unless and until the requesting device (the “master”) puts an
address onto the bus notifying the tarhet it is the object of a request and
notifying the target what dia is being requested. &“burst” transfer, this
information is all that the target needs to figure out which data to transfer, as the
target dispatches data until the target id to stop by the master or elects to stop
the transaction itself.

A complication arises in thiscenario because much of the memory can be stored
in two places: main memory or cache memory. Cache memory is memory that
stores copies of information expected®used by the CPU at addresses that
correspond to addresses for that infororain secondary memory. This memory
typically operates at particularly high speed and is typically positioned adjacent to
the CPU. Access to the cache is thusegally quicker than access to the main
memory. This speeds up the CPU’s abildyaccess and process the data that it
needs.

As the CPU processes data, it saves data to the cache for continued
convenient access. The problem is that@PU may well change the data that it
is processing. If that adified data is stored onlp the cache, it will not be
identical to the data stored on, for exde) the disk drive from which it was
initially read. Thus, if some other device — a CD drive, for example — accesses
the main memory to read data, it ngst data that is no longer current.

In Intel’'s X86 line of CPU’s, the system solved this problem by using a “write-
through” cache. Basically, as data waadified by the CPU, it was written to



both the main and cache memorikgreby assuring constant “cache

consistency.” In the Pentium processors, the cache was a “write-back” cache.
This meant that the CPU did not take time to write every modification through

to main memory. Instead, modified datas stored in theache with a flag to

indicate its modified stateThus, to read data from memory in a Pentium system,

it was necessary to adopt some mechanism to check for the presence of this flag,
to assure that the data in main meyneas valid, and that the cache did not

contain a version of data thad been modified by the CPU.

The mechanism adopted was a “snoop.” For example, a bus master seeking to
initiate a transaction would first initian “inquire” or “snoop” cycle to the CPU

to find out whether the data being soulghtl been stored in cache memory in a
modified state and to “write back” the mastrrent version of the data to the main
memory if a modification had been madehe PCI standard required one “line”

of cache memory to be snooped at a time, then permitted transfer of that line

if the snoop showed it to be either absent from the cache or in the cache but
unmodified. The PCI protocoéquired that a transferogt at the end of each line
transferred, snoop thextdine, transfer the line just snooped, and then stop again
to snoop the succeeding line. Becaogest transfers could encompass any
amount of data, including data stored in multiple lines of memory, this practice
resulted in a non-uniform transfer in wwh the bus spent more time sitting idle
than it did carrying data.

The sole exception to this rule was thailtiple lines of memory could be read
without stopping when the data to bartsferred was not cacheable. In this
instance, the snoop operation could be igddrecause there wao risk of stale

data being accessed. Thtie entire burst of datould be sequentially pre-
fetched and read to the masterhaitit interruption. The Pre-Snoop patents
embody the idea that cacheable memory cbaltransferred nearly as rapidly as
non-cacheable memory if the snoop of a line were conducted while the preceding
line was transferring. In that way, iasthe case of non-cacheable memory, the
system would know that the line was stdle and there would be no need to stop
the transfer at the end tife first line to snoop the second line because that snoop
would already be completed. The “snoop ahead” process could be repeated as
long as the burst transfer was underwaghso all of the data comprising the burst
could be sent without interruph and at a constant rate.

Id. at 8-10.
The asserted claims, according to DefendamtsClaims 9 and 26 of the '906 Patent and

Claims 73, 74, 88, and 89 of the ‘2B&tent. (Dkt. No. 139, at 1 n.1.)



Il. LEGAL PRINCIPLES

It is understood that “[a] claim in a paterovides the metes and bounds of the right
which the patent confers on the patentee touebecbthers from making, using or selling the
protected invention.”Burke, Inc. v. Bruno Indep. Living Aids, Int83 F.3d 1334, 1340 (Fed.
Cir. 1999). Claim constructios clearly an issue of laor the court to decideMarkman v.
Westview Instruments, In&2 F.3d 967, 970-71 (Fed. Cir. 1995) (en baaif)d, 517 U.S. 370
(1996).

To ascertain the meaning of claims, colotk to three primary sources: the claims, the
specification, and the prosecution histodarkman 52 F.3d at 979. The specification must
contain a written description of the invention teaables one of ordinary skill in the art to make
and use the inventiond. A patent’s claims must be readviiew of the specification, of which
they are a partld. For claim construction purposesettlescription may act as a sort of
dictionary, which explains thinvention and may define terms used in the clailths.”"One
purpose for examining the specification is to deiae if the patentee has limited the scope of
the claims.” Watts v. XL Sys., In232 F.3d 877, 882 (Fed. Cir. 2000).

Nonetheless, it is the function of the claimst the specification, to set forth the limits of
the patentee’s invention. Otherwisieere would be no need for claimSRI Int’l v. Matsushita
Elec. Corp, 775 F.2d 1107, 1121 (Fed. Cir. 1985) (en baftje patentee is free to be his own
lexicographer, but any spec@gfinition given to a word mudte clearly set forth in the
specification. Intellicall, Inc. v. Phonometrics, Inc952 F.2d 1384, 1388 (Fed. Cir. 1992).
Although the specification may indicate thattae embodiments are preferred, particular
embodiments appearing in the specification will Ib@ read into the claims when the claim
language is broader than the embodimeBisctro Med. Sys., S.A. v. Cooper Life Sciences, Inc.

34 F.3d 1048, 1054 (Fed. Cir. 1994).



This Court’s claim construction analysissigbstantially guided bghe Federal Circuit’s
decision inPhillips v. AWH Corporation415 F.3d 1303 (Fed. Cir. 2005) (en banc)PHhillips,
the court set forth several guideposts thattsoglould follow when construing claims. In
particular, the court reiterated that “the claiofig patent define the invention to which the
patentee is entitled the right to excludd15 F.3d at 1312 (emphasis added) (quoting
Innova/Pure Water, Inc. v. Saf Water Filtration Sys., InG.381 F.3d 1111, 1115 (Fed. Cir.
2004)). To that end, the words used in a claiengenerally given theardinary and customary
meaning.ld. The ordinary and customary meaning afam term “is the meaning that the term
would have to a person of ordinaskill in the art in question atértime of the invention, i.e., as
of the effective filing date ahe patent application.id. at 1313. This principle of patent law
flows naturally from the recognition that invers are usually persons who are skilled in the
field of the invention and that patents are addressed to, and idtenkle read by, others skilled
in the particular artld.

Despite the importance of claim terrRillips made clear that “the person of ordinary
skill in the art is deemed to read the claim teihonly in the context of the particular claim in
which the disputed term appears, but ia tlontext of the entire patent, including the
specification.” Id. Although the claims themselves may provide guidance as to the meaning of
particular terms, those tesnare part of “a fully integrated written instrumenltd. at 1315
(quotingMarkman 52 F.3d at 978). Thus, tihillips court emphasized the specification as
being the primary basis for construing the claidts.at 1314-17. As the Supreme Court stated
long ago, “in case of doubt or ambiguity it is propeall cases to refdrack to the descriptive
portions of the specification to aid in solvingttioubt or in ascertaimj the true intent and

meaning of the language employed in the clain&ates v. Cogd8 U.S. 31, 38 (1878). In



addressing the role of the specification, Binlips court quoted witlapproval its earlier
observations frorRenishaw PLC v. Marposs Societa’ per Azid%8 F.3d 1243, 1250 (Fed. Cir.
1998):

Ultimately, the interpretation to be given a term can only be determined and

confirmed with a full undetanding of what the inveats actually invented and

intended to envelop with the claim. Toenstruction that stays true to the claim

language and most naturally aligns witk fhatent’s description of the invention

will be, in the end, the correct construction.
Phillips, 415 F.3d at 1316. Consequeniillips emphasized the important role the
specification plays in thea&lm construction process.

The prosecution history also continues to @aymportant role in claim interpretation.
Like the specification, the presution history helps to demoretie how the inventor and the
Patent and Trademark Office (“PTQO”) understood the pateinat 1317. Because the file
history, however, “represents an ongoing negotiation between the PTO and the applicant,” it may
lack the clarity of the specifitian and thus be less usefulalaim construction proceedingtd.
Nevertheless, the prosecution higta intrinsic evidence that is relevant to the determination of
how the inventor understood the invention anethibr the inventor limitkthe invention during
prosecution by narrowing the scope of the claiids, see Microsoft Corp. v. Multi-Tech Sys.,
Inc., 357 F.3d 1340, 1350 (Fed. Cir. 2004) (notiraf tta patentee’s statements during
prosecution, whether relied on by the examinerair are relevant tolaim interpretation”).

Phillips rejected any claim construction appro#uhit sacrificed the intrinsic record in
favor of extrinsic evidencesuch as dictionary defindns or expert testimony. Tle® banccourt
condemned the suggestion madelbyas Digital Systems, Inc. v. Telegenix,,1B08 F.3d 1193

(Fed. Cir. 2002), that a cowhould discern the ordinary meag of the claim terms (through

dictionaries or otherwise) fimre resorting to the specifittan for certain limited purposes.



Phillips, 415 F.3d at 1319-24. AccordingRaillips, reliance on dictionary definitions at the
expense of the specification had the effect ottis[ing] the inquiry on the abstract meaning of
words rather than on the meaning of clainm® within the context of the patentld. at 1321.
Phillips emphasized that the patent system isdbasethe proposition that the claims cover only
the invented subject matteld.

Phillips does not preclude all uses of dictiara in claim construction proceedings.
Instead, the court assigned dictiora a role subordinate to the intrinsic record. In doing so, the
court emphasized that claim construction issresot resolved by any magic formula. The
court did not impose any particular sequencsteps for a court to follow when it considers
disputed claim languagdd. at 1323-25. RathePRhillips held that a court must attach the
appropriate weight to the imtisic sources offered in suppaita proposed claim construction,
bearing in mind the general rule that therasimeasure the scopetbé patent grant.

Indefiniteness is a “legal conclusion thatrewn from the court’s performance of its
duty as the construer patent claims.”Exxon Research & Eng’g Co. v. U.265 F.3d 1371,

1376 (Fed. Cir. 2001) (citation omitted). Adiing of indefiniteness must overcome the
statutory presumption of validitySee35 U.S.C. § 282. That is, the “standard [for finding
indefiniteness] is met where an accused mgfer shows by clear and convincing evidence that a
skilled artisan could not disaethe boundaries of the claipased on the claim language, the
specification, and the prosecution history, as well as her knowledge of the relevant art area.”
Halliburton Energy Servs., Inc. v. M-I LL.614 F.3d 1244, 1249-50 (Fed. Cir. 2008).

In determining whether that standard issme., whether the claims at issue are

sufficiently precise to permit a potent@mpetitor to determine whether or not

he is infringing, we have not held thatlaim is indefinite merely because it

poses a difficult issue of claim consttion. We engage in claim construction

every day, and cases frequently present close questions of claim construction on
which expert witnesses, trial courés)d even the judges of this court may
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disagree. Under a broad concept of fimdeness, all but the clearest claim
construction issues could be regardediamg rise to invaliéting indefiniteness

in the claims at issue. But we hawat adopted that approach to the law of
indefiniteness. We have niosisted that claims begh on their face in order to
avoid condemnation for indefiniteness; &thwhat we have asked is that the
claims be amenable to construction, howelificult that task may be. If a claim
is insolubly ambiguous, and no narrowirgnstruction can properly be adopted,
we have held the claim indefinite. If theeaning of the claim is discernible, even
though the task may be formidable and the conclusion may be one over which
reasonable persons will dggae, we have held theagin sufficiently clear to

avoid invalidity on indefiniteness grounds...By finding claims indefinite only if
reasonable efforts at claim construction prove futile, we accord respect to the
statutory presumption qfatent validity . . . and we protect the inventive
contribution of patentees, even when dnafting of their ptents has been less

than ideal.

Exxon 265 F.3d at 1375 (citations and internal quotation marks omitted).

[lIl. CONSTRUCTION OF AGREED TERMS

The Court hereby adopts the follmg agreed-upon constructions:

Term Patent/ Agreed Construction
Claims
“sequentially transferring” ‘906 Pat.| “transferring in the adress sequence of their
Cl. 9, 26; | arrangement in memory”
‘291 Pat.,
Cl. 73
“determining whether an ‘906 Pat., | “snooping the next line of secondary memory
N+1'th |-byte line of said Cl. 9,26 | beyond the line currently being transferred to
secondary memory is cached|in determine if it is cachexh a modified state”
a modified state in said first
cache memory”
“said step of sequentially ‘906 Pat., | Same as “sequentialtyansferring,” above.
transferring” Cl. 9;
‘291 Pat.,
Cl. 74
“PCl-bus burst transaction” ‘291 Patl,“a burst transaction iaccordance with any
Cl. 73, 88 | version of the PCI Local Bus Specification”
“said step of transferring” ‘291 Pat., Same as “sequentialtyansferring,” above.
Cl. 73
“PCl-bus burst read ‘291 Pat., | “a burst transaction iaccordance with any
transaction” Cl. 88 version of the PCI Local Bus Specification”
“sequentially transfers” ‘291 Pat.| Same as “sequentialtyansferring,” above.
Cl. 88
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(Dkt. No. 130, 10/15/2012 Joint Claim Constroatand Prehearing Statement, at Ex. A.)

IV. CONSTRUCTION OF DISPUTED TERMS

A. “bus master” (*906 Patent, Claim 9)

Plaintiff's Proposed Construction Defendants’ Proposed Construction

“An 1/0O-bus device that iitiates a data transfar‘A PCI 1/O device that iitiates a data transfer
on an I/O bus, includg a PCI bus device that on a PCI bus”
initiates a data transfer on a PCI bus”

(Dkt. No. 135, at 12.)

“After further analysis, andithout waiver to its defensed enablement and written
description, [Defendants] do[] nobntest [Plaintiff's] constructioof ‘bus master.” (Dkt. No.
139, at 7 (footnote omitted3peDkt. No. 142, 12/7/2012 P.R. 4-5(d) Joint Claim Construction
Chart, Ex. A, at 1.)

The Court therefore hereby adoptaintiff’'s unopposed proposal tHéus master”
means‘an 1/0O-bus device that initiates a data tansfer on an 1/0O bus, including a PCI bus
device that initiates a datatransfer on a PCI bus.”

B. “secondary memory” (‘906 Patent, Claim 9)

Plaintiff's Proposed Construction Defendants’ Proposed Construction

“memory located logically behind the first | “memory located logically behind the first
level cache memory, i.e., DRAM memory and;ache memory”

if present, L2 and L3 cache memory”
Previously: “main system memory, e.g.,
DRAM memory”

(Dkt. No. 135, at 14; Dkt. No. 139, at 7.)

(1) The Parties’ Positions

Plaintiff argues that its proposed ctrastion was the construction reachedMD and
Appleand that “[tlhe Pre-Snoop eats are clear throughout the¢condary memory’ is any

kind of memory logically behinthe first level cache (L1) mempand specifically recognizes

12



that ‘secondary memory’ can imgle not only the system’s DRANyut also L2, L3 and other
caches.” (Dkt. No. 135, at 14.) Plaintiff furtreetplains that from thperspective of the L1
cache, any additional level of cache is treated gop#he same structure as the main memory.
(Id., at 15.)

Defendants submit that “[a]ftéarther analysis, [Defendantagree(] to the first portion
of [Plaintiff’'s] construction of ‘secondary memois ‘memory located logically behind the first
cache memory’ with the slightvision, the elimination of the word ‘level.” (Dkt. No. 139,
at 8.) Defendants argue thaaipltiff's proposed use of “level” ivague in the context of the
claims” and that Plaintiff's proposed “i.ephrase is improper becsaiit is redundant and
“because other types of mematyould not be excluded.ld(, at 8.)

Plaintiff replies that “[Defadants’] position is that any memyosystem which is logically
behind some undefined ‘first cache’ will do.” KDNo. 143, at 2.) Plaintiff submits that
Defendants intend to argue tlilaeir VT82C505 prior art chip, refed to as the “505 Chip,”
practiced the claims-at-issue whenrnibeped the L2 instead of the L1 cachkl., @t 2-3.)
Plaintiff reiterates that Figure hd the specification explain that B& cache, if present, is part
of the secondary memoryld(, at 3.)

(2) Analysis

Claim 9 of the ‘906 Patemécites (emphasis added):

9. A method for transferringata between a bus master and a plurality of memory

locations at respective addses in an address space eéaondary memoyyor

use with a host processing unit andratfcache memory which caches memory

locations of saidecondary memorfpr said host processing unit, said first cache

memory having a line size obltes, comprising the steps of:
sequentially transferring &ast three data units between said bus master
and saicsecondary memotyeginning at a first sting memory location address

in saidsecondary memormgddress space and continuing sequentially beyond an
I-byte boundary of saidecondary memorgddress space; and

13



prior to completion of the transfer tife first data unit beyond said I-byte
boundary, determining whether Br-1'th |-byte line of saidecondary memorng
cached in a modified state in said ficache memory, said N+1'th I-byte line
being the line of saidecondary memomyhich includes said first data unit
beyond said I-byte boundary,

all of said transfers afata units in said stegd sequentially transferring,
occurring at a constant rate.

The specification discloses:
The second level (L2) cache is logicdtlghind the first level cache, and DRAM

memory (which in this case can be redel to as tertiary memory) is located
logically behind thesecond level cache.

* % %

Note that different embodiments can hawside variety of dferent kinds of host
processing subsystems. For example, tayinclude a “level 0” cache between
the CPU and the L1 cache; they can include one or multiple processors; they can
include bridges between the host bus 44& a bus protocol expected by a CPU
in the host processing subsystem, so@n. As a group, however, all the
components of the host processing subsystem use an L1 cache to cache at least
some lines of the secondary memory address space.
('906 Patent at 3:2-3 & 9:11-20.)
In AMD andApple the parties agreed upon the camdion of “secondary memory,” so
the Court did not consider any arguments as to that t8ea.AMD Markmaat 2;Apple
Markmanat 1-2.

Figure 1 is reproduced here and illustrdi2RAM” and “L2 cache” within a box labeled

“Secondary Memory”:
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The phrasei‘e.,” in Plantiff's proposed constrction, is anabbreviationfor the Lath
id est meaning “thatis.” (Dkt. No. 139, ExD, Webstels Third Nev Internatioral Dictionary
1124 (2@2).) Plaintff has failed to supportimiting the constructio to require DRAM memory
and, if pesent, L2 ad L3 cachenemory.” The generalerm “secamdary memeoy” shouldnot be
limited to the embdiment depited in Figue 1 and destbed in thespecificatio. SeeEledro
Med, 34F.3d at 108 (“[A]lthough the spadications may well indicate that ceain
embodments are mferred, paiicular embdiments apparing in a pecificationwill not beread

into theclaims wherthe claim &nguage is tbader tharsuch embdiments.”). Finally, even if
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Plaintiff's proposal werenodified to replace “i.e.” witlisuch as,” the listed examples are
unnecessary and redundant and would risk being improperly perceived as limiting.

The Court theref@ hereby construésecondary memory” to mearfmemory located
logically behind the first cache memory.”

C. “first cache memolry” (*906 Patent, Claim 9)

Plaintiff's Proposed Construction Defendants’ Proposed Construction

“the first level of cache memory, commonly | “the first level of cache memory that uses a
referred to as L1 cache memory” write-back protocol”

Previously: “any memory logically located
between the host processing unit and

secondary memory that holds recently accessed
code or data”

(Dkt. No. 135, at 16; Dkt. No. 139, at 8.)

(1) The Parties’ Positions

Plaintiff argues that its proposed ctrastion was the construction reachedMD and
Apple that “first cache memory’ is the first level of cache memory disclosed in the
Patent,” and that “thPatent is clear that ‘L1 cache menyicand ‘first cache memory’ are one
and the same, such that it uses them intercladnhgé (Dkt. No. 135, at 16.) Plaintiff further
explains that “it is the L1 cache memory thahis subject of the ‘snoopst ‘inquiries’ that are
called for in the claims, and which are cadriout predictively by ‘the invention.””Id. (citing
‘906 Patent at 4:336, 5:17-25 & 7:64-8:13).)

Defendants note that &’MD andApple the parties agreed uporetbonstruction of “first
cache memory,” so the Court did not considsr amguments as to that term. (Dkt. No. 139,
at 2.) Defendants argue that their propdsestriction on the type of cache is appropriate

because the other common type of cache podtacite through protocol, does not require
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snooping in order to mairitadata integrity.” Id., at 9 (citing ‘291 Paterat 2:54-58).) As to
Plaintiff's proposal of “L1 cache memory,” Deféants argue that the patentees’ “decision to
claim something broader than L1 cache menmyrysing the more generphrase ‘first cache
memory’ or ‘a cache memory’ should be honoredd., @t 9.) Defendants submit that Plaintiff
seeks to add additional, unsuppdrtenitations in order to avoi@efendants’ prior art 505 Chip,
which in at least one instance was implementehl ‘write-through protocol for the first level of
cache memory and write-back protocol for the second level of cache memidryét (0.)

Plaintiff replies that “the first cache memasysimply the first level of cache memory—
namely, the L1 cache—as has been stipulatetl priar cases, and as the Patent makes clear.”
(Dkt. No. 143, at 3.) Plaintiff also highlighits position, discussed in subsection IV.B., above,
that a second or higher level cache is pathef‘secondary memory” and therefore cannot be a
“first cache memory.” Ifl., at 4.) Plaintiff further argues thaten the specification states that
“[t]he invention is useful whenever an L1 cadgb@resent which can use a write back protocol,”
“[i]t means that the invention isseful whenever the L1 cache can use a write-back protocol.”
(Id. (quoting ‘906 Patent #&:37-38).) Finally, Plaintiff arguethat “for a variety of reasons
having to do with the ways in which memadrgnsfers are performed, . . . presnooping the L2
cache is of much less value.ld( at 4 n.3.)

(2) Analysis

Claim 9 of the ‘906 Patemécites (emphasis added):

9. A method for transferringata between a bus master and a plurality of memory

locations at respective addresses ima@tress space of a secondary memory, for

use with a host processing unit anfirst cache memorwhich caches memory

locations of said secondary memdoy said host processing unit, séiigt cache

memoryhaving a line size of | bgs, comprising the steps of:

sequentially transferring &ast three data units between said bus master
and said secondary memory beginning &itst starting memory location address
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in said secondary memory address space and continuing sequentially beyond an
I-byte boundary of said secondanemory address space; and

prior to completion of the transfer tife first data unit beyond said I-byte
boundary, determining whether an N+1'th lyine of said secondary memory is
cached in a modified state in séiigt cache memorysaid N+1'th I-byte line
being the line of said secondary memuatyich includes said first data unit
beyond said I-byte boundary,

all of said transfers afata units in said stegd sequentially transferring,
occurring at a constant rate.

The disputed term “first cache memory” does not appear outside of the claims, but the
specification repeatedly refers to “cachenmoey” in levels such as “L1” and “L2":

Many IBM PC AT-compatibleomputers today includene, and usually two,

levels of cache memory. A cache memory is a high-speed memory that is
positioned between a microprocessor and main memory in a computer system in
order to improve system performandeache memories (or caches) store copies

of portions of main memory data thae actively being used by the central
processing unit (CPU) while a progranrisning. Since the access time of a
cache can be faster than that of main memory, the overall access time can be
reduced.

* % %

A computer system can have more than one level of cache memory for a given
address space. For example, in a lewel cache system, the “level one” (L1)
cache is logically adjacent to the hostqassor. The second level (L2) cache is
logically behind the first level cache, aDiRAM memory (which in this case can
be referred to as tertiary memory)asated logically behind the second level
cache. When the host processor perfaimaccess to an address in the memory
address space, the first level cache respomussible. Ifthe first level cache
cannot respond (for example, becausaroL1l cache miss), then the second level
cache responds if possible. If the seclavel cache also cannot respond, then the
access is made to DRAM itself. The host processor does not need to know how
many levels of caching are present in th&tesy or indeed that any caching exists
at all. Similarly, the first level caehdoes not need to know whether a second
level of caching exists prior to the DRAM hus, to the host processing unit, the
combination of both caches and DRAMcmnsidered merely as a single main
memory structure. Similarly, to the Ichche, the combination of the L2 cache
and DRAM is considered simply as a seghain memory structure. In fact, a
third level of caching could be included between the L2 cache and the actual
DRAM, and the L2 cache would still consider the combination of L3 and DRAM
as a single main memory structure.

('906 Patent at 1:487 & 2:66-3:24.)
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The parties dispute whether the term “fecathe memory” refers to the first level of
“write-back” cache or refers to the first levelazche that is logicll adjacent to the host
processor. The specificationpains the difference between fite-through” and “write-back”:

When the CPU executes instructions that modify the contents of the cache, these
modifications must also be made in the main memory or the data in main memory
will become “stale.” There are twamnventional techniques for keeping the
contents of the main memory consistetith that of the cache—(1) the write-
through method and (2) the write-back or copy-back method. Mrites

through methodon a cache write hit, data is written to the main memory
immediately after or while data is wett into the cache. This enables the

contents of the main memory always toviadid and consistewith that of the

cache. In thevrite-back methodon a cache write hit, the system writes data into
the cache and sets a “dirty bit” which iodies that a data webhas been written

into the cache but not into the main memory. A cache controller checks for a
dirty bit before overwriting any line of daia the cache, and if set, writes the line

of data out to main memory befdmading the cache with new data.

(‘906 Patent at 2:48-65 (emphasis added).)

The Summary of the Invention states:

The invention is useful whenever an tache is present which can use a write

back protocol, and which supports inquiseles, and whenever an I/O bus is

present which has a linear-incrementiagability or mode which can continue

beyond an L1 cache line boundary.
('906 Patent at 6:37-41.)

Sometimes, “the specification may revealrentional disclairar, or disavowal, of
claim scope by the inventor,” in which case “theentor has dictatetthe correct claim scope,
and the inventor’s intention, as expressed engpecification, is regaed as dispositive.”
Phillips, 415 F.3d at 1316. The above-quoted disckwsd when the invention is “useful,”
however, does not amount to a disclaimeaebel-Flarsheim Co. v. Medrad, In@58 F.3d 898,
909 (Fed. Cir. 2004) (“Absent a clear disclaimepaiticular subject matter, the fact that the

inventor may have anticipated that the invemtivould be used in a particular way does not

mean that the scope of the invention is limited to that context.”) (qutinigrop Grumman
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Corp. v. Intel Corp.325 F.3d 1346, 1355 (Fed. Cir. 2003).) The term “first cache memory”
therefore refers to thast level of cache.

The Court hereby construésst cache memory” to meari'the first level of cache
memory, commonly referred toas L1 cache memory.”

D. “at a constant rate” (‘906 Patent, Claim 9)

Plaintiff's Proposed Construction Defendants’ Proposed Construction

“a uniform rate” “with at most a short delay”

(Dkt. No. 135, at 17; Dkt. No. 139, at 10.)

(1) The Parties’ Positions

Plaintiff submits that this disputed termsvane of the more hotly contested terms” in
AMD. (Dkt. No. 135, at 17.) IAMD, the defendant proposed tHabnstant rate” be construed
to mean that “the same number of wait statésserted between the transfer of each data unit,
without inserting any additional wait state{No. 2:06-CV-477, Dkt. No. 75, 6/30/2008 P.R.
4-5(d) Joint Claim Construction Chart, Ex. A, at 9.) AMD Markmanreached the
construction that Plaintiff now pposes here. (Dkt. No. 135, at 1 Phintiff also notes that in
Apple the parties agreed uporetbonstruction that Plaiiff here proposes.id.)

Plaintiff also argues that Defendants hakewn no reason to depart from the ordinary
meaning of the disputed termld.) Plaintiff submits that “the ordinary language meaning of
‘constant’ that we are familiar with in everyddigcourse is no different from the definition of
the term to be found in technical dictionariedld.) Plaintiff further argues that Defendants
have shown no basis in the claims, the speadifon, or the prosecution history for departing
from the ordinary meaning.ld(, at 17-18 (citingn re Paulsen30 F.3d 1475, 1480 (Fed. Cir.

1994) (“[W]hen interpreting a clai, words of the claim are geiadly given their ordinary and
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accustomed meaning, unless it appears from thefsagicin or the file rstory that they were
used differently by the inventor.”)).)

Defendants respond that they herespnt arguments not raised in &MD case. (DKkt.

No. 139, at 2.) Defendants arguattRlaintiff's proposabf “[u]niform’ is no more or less clear
than the word ‘constant.”lq., at 10.) Defendants then prde technical background regarding
PCI burst transfer and submit th&igure 4 provides conclusivevidence that ‘constant rate’
does not mean without any wait states” becdtis=only embodiments shown in the Patents
have a wait state (a short delag)each cache line boundaryld.( at 14.) Defendants argue that
Plaintiff's proposal is based on dictionary definitions and otiguus of the specification that
Plaintiff has taken oudf context. [d., at 15.) Defendants submit that “the inventors did not
consider a one cycle wait state to be a ‘delagllatand that “the goabf the inventors was not

to necessarily eliminate delays, but to minimize delaykl’, &t 15-16.)

Finally, Defendants cite prosecution bistin which the patentee distinguished
Defendants’ 505 Chip (in an inaccurate desariptf the 505 Chip, according to Defendants) as
having to “insert at least one wait state betwtbensecond and third cache lines. The [505 Chip]
diagram would then fail to teach that the VT&6 can sustain a constant rate into the third
cache line.” I[d., at 16 (quoting Ex. E, 12/10/2001 RequestFurther Consideration of IDS
Documents D2-1 through D2-7, at p. 31 (OPTI-SIS_VIA016016)).)

Plaintiff replies that the tsort delay” referenced in thepecification “@curs only under
certain circumstances—namely, when a transfgmisenear the end of a cache line, and a ‘short
delay’ is necessary for the predictive snoop tmglete.” (Dkt. No. 143, at 6 (citing ‘906 Patent
at 17:40-18:35, 17:41-42 & 18:26-31)Plaintiff also replies tt “in Fig. 4 a wait state is

inserted before every data transfer, so thatheasext discussing the figure makes clear ‘in the
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situation illustrated in FIG 4, all of the data trarsftake place at a constant rate, specifically,
one Dword in every two PCICLK cycles, even as the burst continues beyond the cache line

boundary.” (d., at 7 (quoting ‘906 Rant at 14:31-33).)

(2) Analysis

Claim 9 of the ‘906 Patemecites (emphasis added):

9. A method for transferringata between a bus master and a plurality of memory
locations at respective addresses im@daress space of a secondary memory, for
use with a host processing unit andratfcache memory which caches memory
locations of said secondary memory foiddaost processing unit, said first cache
memory having a line size obltes, comprising the steps of:

sequentially transferring &ast three data units between said bus master
and said secondary memory beginning &tst starting memory location address
in said secondary memory address space and continuing sequentially beyond an
I-byte boundary of said secondanemory address space; and

prior to completion of the transfer tife first data unit beyond said I-byte
boundary, determining whether an N+1'th kéy¥ine of said secondary memory is
cached in a modified state in said ficache memory, said N+1'th I-byte line
being the line of said secondary memuatlyich includes said first data unit
beyond said |-byte boundary,

all of said transfers afata units in said stegf sequentially transferring,
occurringat a constant rate

Plaintiff has cited dictionary defitions of “constant” as meaning uniforebster’s
Ninth New Collegiate Dictionargt 281 (1988) (“somethingvariable or unchanging”);
Merriam-Webster Online Dictionarf2012) (“invariable, uniform”)Oxford Dictionary of
Computing (5th ed. 2004), at p. 111 (“constant huantity or data item whose value does not
change.”). (Dkt. No. 135, at Exs. 8 & 9)Xtrinsic dictionary definitions, however, are
generally not a reliable startimpint for construction because “heavy reliance on the dictionary
divorced from the intrinsic evidence risks transforming the meaning of the claim term to the
artisan into the meaning of the term in the alostiaut of its particular context, which is the
specification.” Phillips, 415 F.3d at 1321. Also of note, thigove-quoted technical definition of

“constant” defines a noun whereas the disptgech uses “constahis an adjective.
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Turning then to the intrinsic evidence, thedfication discloses “at most a short delay”
or, more specifically, “no delay is incurredyy moving from one cache line to the next:

The controller then allows the buestcess to take place between secondary
memory and the PCI-bus master, and #iameously and predictively, performs
an inquire cycle of the L1 cache for the neathe line. In this manner, if the PCI
burst does in fact continue past tahe line boundary, the new inquire cycle
will already have taken place (or will adm@dy be in progress), thereby allowing the
burst to proceedith at most a short delagbsent a hit-modified condition. This
avoids the need to inctine penalty of stopping the transfer on the PCI bus and
restarting it anew at a later time, ewéime a linear burst transaction crosses a
cache line boundary.

('906 Patent at 6:13-24 (emphasis added).)

The last Dwordin the cache line-sized bloof DRAM 28, Dword IC, is
transferred to the PCI device 138 on tiseng edge of PCICLK which begins
PCICLK cycle 54/55. Note, however, that delay is incurred before the
transfer of Dword 20, which is the firBword of the next cache line addreds
fact, in the situation illustrated in FIG. dl| of the data transfers in the burst take
place at a&onstant ratespecifically one Dword ievery two PCICLK cycles,
even as the burst continues beyond the cache line boundary. This is a
consequence of the features of pnesent embodiment of the invention.

In order to minimize or eliminate dgiaat cache line boundaries, as previously
described, the system controller 116 perfs a predictive siop (“pre-snoop”) of

the second cache line addre$she burst, prior to conbgtion of the last PCI-bus

data transfer from the initial caetine address of the burst. . . .

(Id. at 14:26-41 (emphasis added).)

In order to accomplish pre-snoop, the eystcontroller 116 detects the first PCI-
bus data transfer by sampling IRDY# arlDY# asserted at the beginning of
PCICLK cycle 26/27. It then incremerttse cache line address on HA(31:5) at
the beginning of PCICLK ayle 28/29, to refer to the next sequential cache line
address (line address 2@®ystem controller 116 them HCLK cycle 32, asserts
EADS# to initiate an inquire cycle tiie L1 cache 212 in the host processing
subsystem 110. Two HCLK cycles latat the beginning of HCLK cycle 35, the
system controller 116 samples HITM# negated. Thus, the inquiry cycle for the
second cache line has been completed bdiieréast data transfer takes place in

2 In the patents-in-suit, a “wdt is two bytes. A “DWord” is a “double word,” which is four
bytes. Se€'906 Patenat 13:56-59see alsdkt. No. 135, Ex. 7, OPTI-SIS_VIA01104BCI
Local Bus Specificatioh88 (rev. 2.0, Apr. 30, 1993).) A “quad mg’ in turn, is eight bytes. A
64-byte line therefore contains eight quaords or, alternatively, 16 Dwords.

23



the first cacle line. Assiming the fist transfer des in facproceed begnd the

cache line bandary,thefirst data transfer (Dwad 20) of tke second lie of data

can take plae without sbpping theburst and wihout insertng any addional

PCl-bus wai stateg(seearrow 442).
(Id. at 4:50-67 (enphasis addd).)

On one handPlaintiff’'s proposal of‘uniform” should be regcted as vage and as
ineffective in resolving whethetthere can bany wait sétes duringransfer. Aso, Figure 4as
annotatd by Deferants in theiresponse tief, is illustrative that he presencef “wait staes,”

or at leat some pend of waiting time, is nd inconsistat with the dsence ofnterruption

betweencache linesluring a bust of sequaetial data trasfers:
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FIG6. 4

To whatever extentPlaintiff's proposal seekto excludethis embodnent, Plaitiff's proposal is
disfavoed. C.R. Bad, Inc. v. US. SurgicalCorp. 388F.3d 858, 85 (Fed. Cir2004) (citng
Vitronics Corp. v. @nceptronic,Inc,, 90 F3d 1576, 183 (Fed. Cir1996)). Athough Plantiff's

proposals the consuction reabed in theAMD case, tk Court thee providedho analysishat
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would dissuade the Court from markearly resolving the partiepresent dispute in the case at
bar. See AMD Markmaat 5.

On the other hand, although Defendants’ prapos“with at most a short delay” is
supported by the specifitan, as quoted abovede'906 Patent at 6:13-24), the phrase “a short
delay” is also vague as to what a “delay” msldnow long it can be before it is no longer “short.”
The phrase also fails to effectiyaksolve the parties’ dispute.

Instead, in the context of the claim and #bove-quoted passages from the specification,
the disclosure that “the first taatransfer (Dword 20) of the @end line of data can take place
without stopping the bursind without inserting any additiahPCI-bus wait states” is more
accurate and more precise and will baenwelpful to the finder of fact.See idat 14:50-67.)
Construction in accordance with this above-quatisdlosure is also consistent with the
prosecution history citeby Defendants. SeeDkt. No. 139, at 16.) The reference in the
specification to “without inserting any additial PCl-bus wait states” should be omitted,
however, because the claim is fiotited to a PCI bus and because a reference to “additional
wait states” would be duplicativa “without stopping the burst&ind might serve to confuse
rather than clarify.

To properly explain the wordbturst,” the construction shoudkplain that the “burst” is a
burst transfer, which comprises a series of sequentiafér@as set forth in the claim. Finally,
to avoid any misreading of “stopyg” to refer to a “STOP#” sign&lvhich is used to terminate a
PCI transaction), the constructiorosifd use the word “delaying.”See'906 Patent at 11:23-25
& 14:26-41.)

The Court theref@ hereby construéat a constant rate” to meart'without delaying

the transfer of sequential data within a burst transfer.”
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E. “means for sequentially transérring . . .” (‘906 Patent, Claim 26)

The full disputed term is “means for sequalht transferring at least three data units
between said bus master and said secondangory beginning at a first starting memory
location address in said secondary memadir@ss space and continuing sequentially beyond an

I-byte boundary of said secondary memory address space.”
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Plaintiff's Proposed Construction | Defendants’ Proposed Construction

Construction under 35 U.S.C. 8112Construction under 35 U.S.C. 8112, par. 6
par. 6
Indefinite’
[Plaintiff] contends that the
disclosed structure which meets | In the parties’ P.R. 4-5(d) Joint Claim Construction Chart,
limitation 26.2 [(“means for Defendants propose:
sequentially transfeing . . .”)] is a
core logic device or devices such p$o the extent this term is not indefinite the structure
the system controller (SYSC) and| associated with it shoulddtude at least the following
integrated peripherals controller | structures:

(IPC) that moves data between the
bus connected to the secondary | the partially disclosed circuitry inside the System
memory and the bus connected tq Controller & IntegratedPeripherals Controller

the Bus Master and known (SYSC/IPC) 116 in Fig. 1 that moves data between
equivalents thereof secondary memory and the PCI Bus, the SYSC/IPC
further comprising:

the following integrated circuit chips[:]

[OPTI, Inc. 82C557 (SYS) and 82C558 (IPC) as descr|bed
in] “Viper-M 82C556M/82C557M/82C558M, Data Book,
Version 1.0” (April 1995), and an OPTi, Inc. 82C556 data
buffer controller (DBC), alsdescribed in the above-
incorporated data book, which includes some additiona
buffers. ‘906 Patent, col. 9, Il. 30-38; ‘291 Patent, col. 9,
Il. 34-427

% In the parties’ pre-briefing claim chaBgfendants proposed (Diio. 130, Ex. A, at 4):

This term is indefinite because thesfication does not disclose sufficient
structure for performing the claimed function.

To the extent this term is not indefinitee structure assatied with it should
include at least the following structures:

the partially disclosed circuitry insidae System Controller & Integrated
Peripherals Controller 116 in Fig. 1 thmbves data between the H-Bus and the
PCI Bus

* Plaintiff objects that Defendanitsve “abandoned and waived all arguments not addressed in its
Markman briefing; namely, the attetive structures for Claim 2§ the ‘906 Patent and Claims

88 and 89 of the ‘291 Patent that [Defendantshgttf to disclose in tis chart.” (Dkt. No. 142,

Ex. A, at 5n.2.) Atthe December 18, 20Eahng, however, Plaintiff was agreeable to
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(Dkt. No. 135, at 18; Dkt. No. 139, at 22; Dkt. No. 142, Ex. A, at 5-6.)

(1) The Parties’ Positions

Plaintiff submits that th&lVIDIA Markmanfound the following similar term in Claim 21
wasnot indefinite: “means for sequentially transfegidata units between said bus master and
said secondary memory beginning at a startiegnory location address in said secondary
memory address space . . . said sequentiallgfeemed data units including a last data unit
before said 1-byte boundary and a first data beyond said 1-byte bodary.” (Dkt. No. 135,
at 19.) Plaintiff argues that the same analgpplies to Claim 26n which the presently
disputed term appears, and that Figuikustrates the corsponding structure.ld., at 19-20.)

Defendants respond that Plaintiff “has faitedneet [the] statutgrrequirements [of 35
U.S.C. 8§ 112, 1 6] because it simply dretBlack box,” gave it a nonce name, SYSC/IPC, and
then ascribed all or virtually all of the claimignyentive attributes tthis allegedly new black
box.” (Dkt. No. 139, at 22.) Defends urge that “[tlhe term Syem Controller & Integrated
Peripherals Controller (‘SYSC/IPC’) has reasonably well understood meaning in the art.”
(Id., at 23.) Defendants cite Figuteand argue that in the datarisfer illustrated in Figure 1,
“[alccommodating th[e] speed disparity betwélea host bus and the PCI bus requires structure
to implement[, but tjhe ‘906 Patente®not disclose this structure.ld( at 24.) Defendants
also submit the Declaration of Joe McAlexander in support of their indefiniteness arguments.
(Id., Ex. F, 11/27/2012 McAlexander Decl.)

Plaintiff replies as to ahf the means-plus-function terms collectively. Plaintiff argues

that the Declaration of Joe Mogdtander is untimely, and Plainttfs therefore filed a motion to

including the 82C556 (DBC), 82C557 (SYS)daB2C558 (IPC) as part of the corresponding
structure.
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strike the declaration(Dkt. No. 143, at 9seeDkt. No. 145.) That motion was not yet ripe at the
time of the December 18, 2012 claim constructionihgarAlternatively, Plaintiff notes that the
specification gives examples of “off the shelf’ circuit chips for the SYSC/IPC 116. (Dkt. No.
143, at 10 (discussing ‘906 Patent at 9:30-39)nalfy, Plaintiff submits that “[ijn addition, of
course, the Patent contains exgiwe diagrams of the logic cuitry that executed the claimed
functions (sequentially transfeng data and determining whether data was cached in a modified
state), and multiple timing diagrams thatskikated the SYSC/IPC’s operation in performing
these functions, as well as more than 28roos of text explaining its figures.ld{ (citing 3:32-
4:46, 5:6-16, 11:57-12:5, 12:20-15:16, 20:64-24:35, 27:489828:Figs. 4, 8-9 & 12).)

(2) Analysis

Title 35 U.S.C. § 112 { 6, allows a patentee to express a claim limitation as “a means or
step for performing a specified function withoug tfecital of structure, material, or acts in
support thereof.”See Inventio AG v. Thyssenkrupp Elevator A64€9 F.3d 1350, 1355-56 (Fed.
Cir. 2011). The Federal Circihtas further clarified what sudbhnctional claiming requires:

Thus, in return for generic claiming abyli the applicant must indicate in the

specification what structure constitutes theams. If the specification is not clear

as to the structure that the patentee intends tesymond to the claimed function,

then the patentee has not paid the price but is rather attempting to claim in

functional terms unbounded by any referetacstructure in the specification.

Thus, if an applicant fails to set forth adequate disclosurtie applicant has in

effect failed to particularlypoint out and distinctly eim the invention as required

by the second paragraph of § 112.
Biomedino, LLC v. Waters Techs. Co#®0 F.3d 946, 948 (Fed. Cir. 2007) (citations and
internal quotation marks omitted). Failure to disclose adequate structure corresponding to the

claimed function results in the claioeing invalid for indefinitenessSee, e.g., Tech. Licensing

Corp. v. Videotek, Inc545 F.3d 1316, 1338 (Fed. Cir. 2008).
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“Although one of skill in the art may have bearle to find a struate that would work,
that does not satisfy 8§ 112 { 6. Under § 1624 patentee is only éifed to ‘corresponding
structure . . . described in the specificatiod aquivalents thereof,” nainy device capable of
performing the function.”Ergo Licensing, LLC v. Carefusion 303, In673 F.3d 1361, 1364
(Fed. Cir. 2012) (citin@lackboard, Inc. v. Desire2Learn In&74 F.3d 1371, 1385 (Fed. Cir.
2009)) (emphasis in original).

Claim 26 of the ‘906 Patent recites:

26. Apparatus for transferring data beem a bus master and a plurality of
memory locations at respective addressean address space of a secondary
memory, for use with a host procegsunit and a first cache memory which
caches memory locations of said secondary memory for said host processing unit,
said first cache memory having adisize of | bytes, comprising:

means for sequentially trafesring at least three data units between said
bus master and said secondary ment®ginning at a first starting memory
location address in said secondarymmy address space and continuing
sequentially beyond an I-byte boundarysaid secondary memory address space
and

means for, prior to completion ofatiransfer of the first data unit beyond
said I-byte boundary, determining whethemasil'th |-byte line of said secondary
memory is cached in a modified state in said first cache memory, said N+1'th |-
byte line being the line of said secondary memory which includes said first data
unit beyond said I-byte boundary,

said means for sequentially transfegritransferring all of said data units
at a constant rate.

The parties have not disputed the clairhetttion for this means-plus-function term.
Plaintiff relies upon the following discdores as evidence for definiteness and
corresponding structure (indition to the Abstract):

According to the invention, roughly dedmeid, when a PCI-bus controller receives
a request from a PCI-bus master to trangfata with an address in secondary
memory, the controller performs an initiafjuire cycle and withholds TRDY# to
the PCI-bus master until any write-baclcleycompletes. The controller then
allows the burst access to take placevieen secondary memory and the PCI-bus
master, and simultaneously and predictiyplerforms an inquire cycle of the L1
cache for the next cache line. In tmanner, if the PCI burst does in fact
continue past the cache line boundary, the new inquire cycle will already have
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taken place (or will already be in progreshereby allowing the burst to proceed
with at most a short delay absent arhddified condition. This avoids the need

to incur the penalty of gpping the transfer on the PRis and restarting it anew

at a later time, every time a linear buransaction crosses a cache line boundary.

* % %

A core logic chipset in the system indes a system controller (SYSC) and an
integrated peripherals caaotler (IPC), indicated gemally as 116 [in Figure 1].

* % %

Returning to FIG. 1, the SYSC/IPC 1l6warises the following integrated circuit
chips available from OPTi, Inc., San€lara, Calif.: 82C557 (SYSC) and 82C558
(IPC). These chips are described in OPTi, Inc., “Viper-M
82C556M/82C557M/82C558M, Data Book, Version 1.0” (April 1995),
incorporated by reference herein. Thesht also includes an OPTi, Inc. 82C556
data buffer controller (DBC), also desxed in the aboveacorporated data book,
which includes some buffers not shown in FIG. 1.

Briefly, the SYSC provides the contrioinctions for interfacing with host

processing subsystem 110, the 64-bilevi2 cache 130, the 64-bit DRAM 128

data bus, an interface to Mwus aspects of the hdsis 112, and an interface to

the PCl-bus 118. The SYSC also contibls data flow besveen the host bus 112,

the DRAM bus, the local buses, and th&68bit ISA bus. The SYSC interprets

and translates cycles from the CPU |#0s masters, ISA-bus masters, and DMA

to the secondary memory subsystem 126, local bus slaves, PCI-bus slaves, or

ISA-bus devices.

The IPC contains an ISA-bus controller andudes the equivalent of an industry

standard 82C206, a real time clock rfaee, a DMA controller, and a power

management unit.
('906 Patent at 6:7-24, 7:1-3 & 9:30-52.) Figuris reproduced in subsection IV.B., above.

General legal principles regarding indefiniégss are discussed iec@ion Il., above. As
to means-plus-function terms, “[i]f there is nousture in the specificetn corresponding to the
means-plus-function limitation in the claims, tlaim will be found invalid as indefinite.”
Biomeding 490 F.3d at 950. Further, “the writtersdeption must cleayllink or associate
structure to the claimed functionTelcordia Techs., Inc. v. Cisco Sys., itd.2 F.3d 1365,

1376 (Fed. Cir. 2010).
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On balance, the disclosure of a “systesntroller” and an “integrated peripherals
controller” is sufficient correspoim structure to avoid indefinitess. Disclosure of specific
circuitry, such as for accommodating the differeimcihe speeds of a host bus and a PCI bus, is
not required.See Intel Corp. v. VIA Techs., In819 F.3d 1357, 1365-67 (Fed. Cir. 2003)
(finding that “core logic” was sufficient correspiing structure despite absence of disclosure of
circuitry); see also Tech. Licensing45 F.3d at 1338-3%3 Inc. v. nVidia Corp259 F.3d 1364,
1370-71 (Fed. Cir. 2001). Defendants have thusmatttheir burden to prove indefiniteness by
clear and convincing evidenc&ee Halliburton514 F.3d at 1249-50.

Finally, as to Plaintiff'goroposal of “a core logic des& or devices such as [the
SYSC/IPC 116],” the SYSC/IPC16 is the only disclosed struce that performs the claimed
function. Specifically, the SYS/IPC 116 indes Plaintiff's “82C557 (SYSC) and 82C558
(IPC)” chips, as well as Plaintiff’'s “82856 data buffer controller (DBC)” chip Sée'906 Patent
at 9:31-39.) The correspomdj structure should include those identified chigs. Odetics, Inc.
v. Storage Tech. Corpl85 F.3d 1259, 1268 (Fed. Cir. 1999) (noting, in the context of a
statutory equivalence analysisder 35 U.S.C. § 112, 6, thatétclaim limitation is the overall
structure corresponding to the clanfenction” and that “[flurthedeconstruction or parsing is
incorrect”).

The Court therefore finds that tfreeans for sequentially transferring . . .” term is not
indefinite and that theorresponding structure ‘ia system controller and an integrated
peripherals controller (SYSC/IPC) 116, including Plaintiff’'s 82C556 (DBC), 82C557
(SYSC), and 82C558 (IPC), and equivalents thereof.”

F. “means for . .. determining . . .” ("906 Patent, Claim 26)

The full disputed term is: “means for, prior to completion of the transfer of the first data

unit beyond said I-byte boundary, determining whetéimeN+1'th I-byte line of said secondary
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memory is cached in a modified state in da&t cache memory, said N+1'th I-byte line being
the line of said secondary memory which udgs said first data unit beyond said |-byte

boundary.”

Plaintiff's Proposed Construction | Defendants’ Proposed Construction

Construction under 35 U.S.C. 8112Construction under 35 U.S.C. 8112, par. 6
par. 6

Indefinite
[Plaintiff] contends that the
disclosed structure In the parties’ P.R. 4-5(d) Joint Claim Construction Chart,
which meets limitation 26.3 Defendants propose:

[(“means for . . . determining . . .”)
is the circuitry shown in Figs. 8 & 8This term is indefinite becae the specification does not
that generates the PSNSTR1 and| disclose sufficient structure for performing the claimed
EADS# signals and known function. To the extent this term is not indefinite the
equivalents thereof structure associated withshould include at least the
following structures:

The circuitry shown in Figs. 8 & 9 that generates the
EADS# signal. The EADS# signal causes the function of
determining if the secondary memory is cached in a
modified state in the cache memory to be performed by an
external cache controller whose circuitry [the patentee
did not disclosé.

(Dkt. No. 135, at 18-19; Dkt. No. 139, 26; Dkt. No. 130, Ex. A, at 5-6.)

(1) The Parties’ Positions

Plaintiff submits that the parties N\VIDIA agreed that a similar limitation in Claim 21
was not indefinite, and the Cadhen adopted Plaintiff's proposal thaetborresponding
structure for the term in Claim 21 was “tlogyic circuitry of the SYSC/IPC schematically
illustrated in Figure 9 of the pent.” (Dkt. No. 135, at 21see NVIDIA Markmaat 28-29.)
Plaintiff cites disclosure in the patent thRENSTR1 carries a higheing pulse when it is

desired to initiate a pregtive snoop cycle during PCI master burst transfer” and “PSNSTRL1 is

®>This proposal by Defendants also appears ipénges’ pre-briefing claim chart. (Dkt. No.
130, Ex. A, at 5-6.)
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provided to an input of NAND da 822 in FIG. 8 and, like LT2, initiates an L1 cache inquiry
cycle.” (‘906 Patenat 23:34-36 & 24:32-35.)

Defendants respond that Plaintiff “identdithe circuitry shown in Figs. 8 & 9 that
generate two signals PSNSTR1 and EADS$# timly accomplish a portion of the claimed
function.” (Dkt. No. 139, at 26.) Defendants subtmét “[t]he disclosure of the ‘906 Patent
contains no structure fgenerating an addresstbe next cache line.”ld.) Defendants also
submit the Declaration of JddcAlexander in support of theindefiniteness argumentsld
Ex. F, 11/27/2012 McAlexander Decl.)

Plaintiff replies to all of the means-pHisnction terms collectively, as discussed in

subsection IV.E.(1), above.

(2) Analysis

26. Apparatus for transferring data beem a bus master and a plurality of
memory locations at respective addressean address space of a secondary
memory, for use with a host procegsunit and a first cache memory which
caches memory locations of said secondary memory for said host processing unit,
said first cache memory having adisize of | bytes, comprising:

means for sequentially transferringesst three data units between said
bus master and said secondary memory beginning at a first starting memory
location address in said secondary memory address space and continuing
sequentially beyond an |-byte boundary afissecondary memory address space;
and

means for, prior to completion ofd@hransfer of the first data unit beyond
said I-byte boundary, determining whether an N+1'th |-byte line of said
secondary memory is cached in a modified state in said first cache memory, said
N+1'th |-byte line being the line of sagkcondary memory which includes said
first data unit beyond said |-byte boundary

said means for sequentially transfegritransferring all of said data units
at a constant rate.

The specification discloses:
FIG. 9 is a schematic diagram of ciiity in the system controller 116 which
produces the PSNSTR1 signal use&li@. 8. As previously mentioned,

PSNSTRLI1 carries a high-going pulse witaa desired to initiate a predictive
snoop cycle during a PCI st@r burst transfer.
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* % %

As previously described, PSNSTR1 isyided to an inpubf NAND gate 822 in
FIG. 8 and, like LTZ2, initiates an L1 cache inquiry cycle.

(‘906 Patent at 23:34-36 & 24:33-35.)

General legal principles regarding indefingss are discussed ie@@ion Il., above. As
to means-plus-function terms, “[i]f there is nausture in the specifi¢eon corresponding to the
means-plus-function limitation in the claims, tlaim will be found invalid as indefinite.”
Biomeding 490 F.3d at 950. Further, “the writtersdgption must cleayllink or associate
structure to the claimed functionTelcordig 612 F.3d at 1376.

TheNVIDIA Markmanconsidered an argument tlibecause the structure for
incrementing the address for the next-line ingis ‘not shown,’ the algorithm cannot be
described.”"NVIDIA Markmanat 29. TheNVIDIA Markmananalyzed and rejected that
argument:

nVidia is asserting structure linkedadunction of actual[ly] implementing a
snoop rather than the recited functadrinitiating a snoop. The patent makes
clear that the “next-linefhquiry is “initiated” bythe PSNSTR1 signal. ‘906
patent Col. 23:34-36 (“PSNSTR1 carrieBigh-going pulse when it is desired to
initiate a predictive snoop cycle duriag?Cl master burstansfer”); Col. 24:32-
35 (“As previously described, PSNSTR1 is provided to an input of NAND gate
822 in FIG. 8 and, like LT2, initiates &d cache inquiry cycle”). Further, the
patent identifies the structure that generates PSNSTR1:

FIG. 9 is a schematic diagramafcuitry in the system controller
116 which produces the PSNSTR@msl used in FIG. 8. As
previously mentioned, PSNSTR1rgas a high-going pulse when
it is desired to initiee a predictive snoop cyeduring a PCI master
burst transfer.

‘906 patent, Col. 23:32-36ge also id.Col. 23:37-24:35 and Fig. 9.

Accordingly, the Court finds that tH&re-Snoop patents do disclose corresponding
structure for the recited function and adojRlaintiff's] proposed construction[:]
[the logic circuitry of the SYSC/IPC Bematically illustrated in Figure 9 of the
patent].
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Id. In theNVIDIA case, the disputed term addrekbg the above-quoted passage was:
means foirnitiating a next-line inquiry prior to completion of the transfer of the

last data unit before said 1-byte bouryd@o determine whether an N+1'th 1-byte

line of said secondary memory is cached imodified state in said first cache

memory, said N+1'th 1-byte line beirgline of said secondary memory which

includes said first data urbeyond said 1-byte boundary
Id., at 27 (emphasis modified). Thus, asKhdDIA Markmannoted, the function there at issue
was “initiating” a snoop. In the gsent case, the disputed term is:

means for, prior to completion of thamsfer of the first data unit beyond said

I-byte boundarydetermining whether an N+1'thldyte line of said secondary

memory is cached in a modified state in said first cache mesad/N+1'th

I-byte line being the line of said secondamgmory which includes said first data

unit beyond said |-byte boundary
The disputed term here thus requires actualgtédnining” whether the data in the first cache
memory has been modified, which amounts to actually implementing a snoop.

The necessary correspongistructure is therefore the structure found inNRéDIA
Markmanplus whatever additional structure igju&red for actually determining whether the
cached data has been modified. Defendants isdan “whatever structure that is doing the
determining must generate an address residitigainN+1'th I-byte line and drive it onto the
host bus.” (Dkt. No. 139, at 26.) Defendants conclude:

As with the “means for sequentiallyatrsferring” element above, this claim

element appears to be performed by the SYSC/IPC black box, a component

whose structure would not be known tpeason of ordinary skill. Without a

disclosure of the structure that genesdtee address for the determining means, a

person of ordinary skill canot identify a structure that performs all of the

structure necessary to perform thermad function. Consequently, Claim 26 of

the ‘906 Patent is invid for indefiniteness.

(Id., at 27.)
On one hand, theVIDIA Markmannoted disclosure thatrcuitry to “increment the

secondary memory line address” was “(not shown)”:
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The output of NAND gate 910, FTRDTGB,asnnected to the D input of a flip-
flop 912, which is clocked on LCLKI. lip-flop 912 thus delays FTRDTGB by
one PCICLK to enable other circuitry (n&gltown) in the system controller 116 to
increment the secondary memdine address on HA(31:5) (FIG. 1).

("906 Patent at 24:10-15pe NVIDIA Markmaiat 28-29.)
On the other hand, the specification disel®that the SYSC/IPC 116 “drives inquiry
cycles”™

Because at least one line of L1 cache &l@ports a write-back protocol, the host
processing subsystem 110 also suppaodsire cycles, initieed by the external

system to determine whether a linese€ondary memory is currently being

cached in the L1 cache 212 and whether it has been modified in that cache. An
external bus master (externalth@ host processing subsystem 1B¥$C/IPC

116in the system of FIG. Drives inquire cycles to the host processing

subsystem 110 prior to an access (read or write) to the secondary memory
subsystem 126n order to ensure thatdlsecondary memory subsystem 126
contains the latest copy of the datathe host processing subsystem 110 has the
latest copy of the data (i.e., the data is cached modified in the L1 cache 212), then,
as soon as permitted by the SYSC 116 and at least for the Pentium processor, the
Pentium performs a write-back of the specified data line before the access by the
external master is allowed to take place.

("906 Patent at 7:64-8:13 (emphasis added).)

In PCI clock cycle 2/3, the PCI mastewna® 138 places the dwd address of the
first desired transfer onto the AD linestbé PCIl-bus 118. It also at this time
places a command on the C/BE# lines of PCl-bus 118, and asserts FRAME# to
the system controller 116. (See waveforms 414 and 416.) As mentioned, this
address ends in "00°, and designateditst quad word in a cache-line-sized

block of the secondary memory address space.syigtem controller 116
translates this address ontoethost bus address lines HA(31&3) illustrated in
waveform 436 [in Figure 4].

(Id. at 12:63-13:5 (emphasis added).)

In order to minimize or eliminate dglaat cache line boundaries, as previously
described, theystem controller 116 performs a predictive snoop (“pre-snoop”)
of the second cache line address of the bprsdr to completion of the last PCI-
bus data transfer from the initial cachesleddress of the burst. In fact, because
the system controller 116 consdhe DRAM address on MA(11:0)
independently from addresses which slgstem controller 116 places on the host
bus 112 HA(31:5) lines, there-snoop takes place siltaneously with at least
one data transfer taking place on B@l-bus 118. The predictive snoop is
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“predictive” because it is performedezvthough the system controller 116 does
not yet know whether the PCI device 138 desires to continue the burst beyond the
cache line boundary.

In order to accomplish pre-snoop, the sysicontroller 116 detects the first PCI-
bus data transfer by sampling IRDY# arlRDY# asserted at the beginning of
PCICLK cycle 26/27.1t then increments the cache line address on HA(31:5) at
the beginning of PCICLK cycle 28/29, to refer to the next sequential cache line
address (line address 20). System cdl@rd 16 then, in HCLK cycle 32, asserts
EADS# to initiate an inquire cycle of the L1 cache 212 in the host processing
subsystem 110Two HCLK cycles later, ahe beginning of HCLK cycle 35, the
system controller 116 samples HITM# negated. Thus, the inquiry cycle for the
second cache line has been completed béier&ast data transfer takes place in
the first cache line. Assuming the first transfer does in fact proceed beyond the
cache line boundary, the first data trangiaword 20) of the second line of data
can take place without stopping the thansd without inserting any additional
PCI-bus wait statesee arrow 442).

In anticipation of the burst contimg beyond yet another cache line boundary,
thesystem controller 116 then performgpredictive snoop fahe third cache

line of the burstagain, while data is still beg transferred from secondary
memory addresses in the second cactee IBpecifically, at the beginning of
PCICLK cycle 58-59, the system coriten 116 samples both IRDY# and TRDY#
assertedlIt increments the line address tethost processing subsystem 110 in
HCLK cycle 60, and asserts EADS# in HCLK cycle B#TM# is again sampled
negated at the beginning of HCLK cgd@6, and once again the L1 cache inquiry
cycle has been completed before the PCI-bus data transfers have reached the
cache line boundary. The process aumts until the PCI device 138 terminates
the burst, or the inquiry cycle resultsHiiT M# asserted. The latter situation is
described below with respect to FIG. 6.

(Id. at 14:36-15:16 (emphasis added).)

In about PCICLK cycle 4/%he system controller 1lifegins driving the second
line addresspredictively, onto the locdlus 112 HA(31:5) address lines.

(Id. at 16:25-27.)

On balance, these disclosures of a “systentroller” and an titegrated peripherals
controller” are sufficient correspoimd) structure to avoid indefinibess. Disclosure of specific
circuitry is not required See Intel319 F.3d at 1365-67 (finding thatore logic” was sufficient

corresponding structure despite aluseaf disclosure of circuitrysee also Tech. Licensing45
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F.3d at 1338-39. Defendants have not met th&iden to prove indefiniteness by clear and
convincing evidenceSee Halliburton514 F.3d at 1249-50. Nonetheless, the corresponding
structures must include the SYSC/IPC 116|uding Plaintiff's “82C557 (SYSC) and 82C558
(IPC)” chips, as well as Plaintiff’'s “82856 data buffer controller (DBC)” chip Sée'906 Patent
at 9:31-39cf. Odetics 185 F.3d at 1268.)

The Court therefore finds that tfreeans for . . . determining . . .”term is not indefinite
and that the corresponding structuréaisystem controller and anintegrated peripherals
controller (SYSC/IPC) 116, including Plantiff's 82C556 (DBC), 82C557 (SYSC), and
82C558 (IPC) and including the circuitry shownin Figs. 8 & 9 that generates the PSNSTR1
and EADS# signals, and equivalents thereof.”

G. “initiating one and only one snoop acces of said cache memory, said snoop accesses
each specifying the respective N+1'thlbyte line” (‘291 Patent, Claims 73 & 88)

Plaintiff's Proposed Construction Defendants’ Proposed Construction

“Initiating one and only one mé&line inquiry” | “performing exactly one snoop of cache
memory, said snoop specifying the N+1th
L-byte line”

(Dkt. No. 135, at 22; Dkt. No. 139, at 18.)

(1) The Parties’ Positions

Plaintiff submits that thApple Markmarrejected a proposal similar to Defendants’ and
that theApple Markmannstead adopted the construction tR&tintiff proposes here. (Dkt. No.
135, at 22-23.) Plaintifilso submits that iIAMD, the parties agreed upthe construction that
Plaintiff here proposes.ld., at 22.) Plaintiff also argudisat “under [Defendants’] proposed
construction, even though the N+1th line is lgeggnooped exactly once, as contemplated by the
specification and the claim, it is possible thaurg might be confusenhto believing that the

claimed method is not being practiced becausadditional and extraneous snoop meant that
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more than ‘exactly one snoop’ was occurringd.,(at 23.) Plaintiff further argues that “[t|he
prosecution history confirms the ctaatent of this language, as [Plaintiff] was explicit in stating
that the ‘once and only once’ limitation had beelded to differentiatihe claimed invention
from an alleged VIA prior art chipset thatsgrted multiple predictive snoop accesses for each
cache line, thereby choking the CPU with unnecessary inquiry cycles)” (

Defendants respond that although this dispteed was the subjecf an appeal in
Apple the parties settled before resolution & #ppeal. (Dkt. NdL39, at 18.) Defendants
therefore urge that the construction of this tehmould be revisited.ld.) Defendants argue that
“[a] construction that requirésxactly one snoop’ properlyaptures th[e] explicit claim
language” “because the claim language statasthie cache memory can only be snooped once
during the transfer of a pacular cache line.” I¢l., at 19.)

Plaintiff replies that][i]f anything, the [Applg settlement indicates Apple’s deep concern
that the district court’s rulingsould be affirmed.” (Dkt. No143, at 7.) Plaintiff notes that
there can be multiple bus masters, any ottimight access memory and thereby trigger a
snoop. [d., at 8.) Plaintiff submits #t the specification provides “no reason . . . for filtering out
snoops that are not redundant arfdch are extraneous to the buirsinsfer, but may be critical
to other functions being performég other masters in the computer at the same time that a burst
transfer is proceeding.”ld.)

(2) Analysis

Claims 73 and 88 of the ‘291 teat recite (emphasis added):

73. A method for transferring a plurality déta units to a bus master from a

respective plurality of memory locatioas sequential memory location addresses

in an address space of a secondary mgnfior use with a host processing unit

and a cache memory which caches memory locations of said secondary memory
for said host processing unit, said cachenmey having a line size of | bytes, and
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each data unit having a size equal to theglsirgize that can be transferred to said
bus master in paralletomprising the steps of:

sequentially transferring thaunits to said bus master from said secondary
memory according to a PCI-bus burst saction, beginning at a starting memory
location address in said secondarynmey address space and continuing beyond
at least first and second I-byte boundsuoé said secondary memory address
space, each I-byte line of said transactiauneng at least 8 data unit transfers to
said bus master; and

during the transfer of the data units &ach entire N'th I-byte line in said
step of transferringnitiating one and only one snoop access of said cache
memory, said snoop accesses each spegitiie respective N+1'th |-byte line
and being initiated early enough such tinety can be sampled by said host
processing unit prior to completion of tharisfer to said bus master of the last
data unit in the respective N'th I-byte line,

wherein said step of transferring camps the step ofdnsferring to said
bus master three sequential data unitaushiolg the last data unit before said first
I-byte boundary and the firdlata unit beyond said firkbyte line, all at a
constant rate,

and wherein said step of transheg further comprises the step of
transferring to said bus master three satjakdata units including the last data
unit before said second I-byte boundamng aéhe first data unit beyond said second
I-byte line, all at a constant rate.

* % %

88. Controller apparatus for a comgusystem which includes a secondary
memory having an address space, a bus master, a host processing unit and a cache
memory which caches memory locationsaid secondary memory for said host
processing unit, said cache memory having a line size of | bytes, and each data
unit having a size equal to the largest sim can be transferred to said bus
master in parallel, saidbatroller apparatus comprisimgrcuitry which in a mode
of operation, in response @&PCI-bus burst read tratgion initiated by said bus
master,

sequentially transfers data unitsstid bus master from said secondary
memory according to said PCI-bus buranhsaction, beginning at a starting
memory location address in said secogdaemory address space and continuing
beyond at least first, second and thiloyte boundaries ofaid secondary
memory address space, each full I-byte bhsaid transaction requiring at least 8
data unit transfers to said bus masteplurality of sequential data units
bracketing at least said first, secomdl @hird |-byte boundaries being transferred
to said bus master at arsstant rate, said constaate being dependent upon the
frequency of a PCl-bus clock prided to said bus master; and

during the transfer of the data tenfor each entire N'th |-byte line
according to said transactidnjtiates one and only one snoop access of said
cache memory, said snoop access specifying the respective N+1'th |-byedine
being initiated early enough such titatan be sampled by said host processing
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unit prior to completion of the transfergaid bus master of the last data unit in

the respective N'th |-byte line, sasthoop accesses being sampled by said host

processing unit in accordance with a hostklsignal having a frequency that is

at least twice said PCI-basock frequency.

The specification discloses:

According to the Pentium databooks, evertadeansfer to or from the memory

address space which is cached by the L1 cache should be preceded by an inquire

cycle.

("906 Patent at 5:20-30.) The patenteesa@reld during prosecution that the claim limitation
“one and only onenoop access” “is important becausea chipset that asserts multiple snoop
accesse®r each cache line transferrazin tend to choke thgrocessor and reduce the
performance of the overall system.” (Dklo. 135, Ex. 10, 12/10/2001 Ghosh Decl., at p. 16
(emphasis added).)

On balance, Defendants’ proposal—whiobuld exclude overlapping snoops rather than
merely requiring that a next line is snooped amge—is at odds with thentext of the claims,
the specification, and the prosé&ou history. Defendants’ propalsof the word “exactly” is
therefore rejected, and the Courbpts its prior construction in thpplecase. Apple Markman
at 4.

The Court theref@ hereby construégitiating one and only one snoop access of said

cache memory, said snoop accesses each dyex the respective N+1'th |-byte line”to

mean‘initiating one and only one next line inquiry.”
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H. ‘291 Patent, Claims 88 and 89

‘291 Patent, Claim 88

Plaintiff's Proposed Construction

Defendants’ Proposed Construction

[Plaintiff] denies that Claim 88 is i
means plus function form, becaus
among other things, the claim
specifically recites a structure (a
“controller apparatus for a
computer”)

In the event that Claim 88 is
construed pursuant to 35 U.S.C.
8112, paragraph 6, [Plaintiff]
contends that thdisclosed structurg
which meets limitations 88.2

1 Indefinite®
€,
In the parties’ P.R. 4-5(d) Joint Claim Construction Ch
Defendants propose:

This term is indefinite becae the specification does not
disclose sufficient structure for performing the claimed
function. To the extent this term is not indefinite the
structure associated withshould include at least the
following structures:

D

the partially disclosed circuitry inside the System

art,

[(“sequentially transfers”)] and 88.

BController & Integrated Raoherals Controller 116

® In the parties’ pre-briefing claim chart, f2adants proposed (Dkt.d\N130, Ex. A, at 11-12):

To the extent this term is not indefinitee structure assatied with it should

include at least the followin

the partially disclosed circu

g structures:

itry insidbe System Controller & Integrated

Peripherals Controller 116 in Fig. 1 thmbves data between the H-Bus and the
PCI Bus performs the function of sequelhitransferring data units to said bus
master from said secondary memory adowy to said PCI-bus burst transaction,
beginning at a starting memory locat@aadress in said secondary memory

address space and contimgl

beyond at least first, second and third |-byte

boundaries of said secondary memory addrspace, each full I-byte line of said
transaction requiring at least 8 data unitsfars to said bus reter, a plurality of
sequential data units bracketing at tesesd first, seand and third I-byte
boundaries being transferred to shits master at a constant rate.

The circuitry shown in Figs. 8 & 9 that generates the EADS# signal performs the
part of the function of initiating @and only one snoop access of said cache
memory, said snoop access specifying the respective Nicjit-pyte line and

being initiated early enough such titatan be sampled by said host processing
unit prior to completion of the transfergaid bus master of the last data unit in

the respective N'th |-byte line. EREADS# signal causes the function of
determining if the secondary memorceched in a modified state in the cache
memory to be performed by an exteroathe controller whose circuitry [the

patentee] did not disclose.

43



[(“initiates”)] is the system
controller and the integrated
peripherals combller and known
equivalents thereof

(SYSC/IPC) in Fig. 1 that moves data between the
secondary memory and the PCI Bus which performs th

function of sequentially transf@ng data units to said bus

master from said secondary memory according to said
PCI-bus burst transaction, baging at a starting memory
location address in said secondary memory address s

and continuing beyond at least first, second and third It

byte boundaries of said secondary memory address sj
each full I-byte line of said transaction requiring at leas
data unit transfers to sdmlis master, a plurality of
sequential data units bracketiagleast said first, second
and third |-byte boundaries being transferred to said bt
master at a constanteathe SYSC/IPC further
comprising the following integrated OPTI, Inc. integrate
circuit chips 82C557 (SYSC) and 82C558 (IPC) as
described in OPTI, Inc., “Viper-M
82C556M/82C557M/82C558M, Data Book, Version 1.
(April 1995), incorporated by ference herein, and furthg
including an OPTI, Inc82C556 data buffer controller
(DBC), also described in ¢habove-incorporated data

book, which includes some buffers not shown in FIG. 1

and equivalents thereof906 Patent, col. 9, Il. 30- 38;
‘291 Patent, col. 9, Il. 34-42.

The circuitry shown in Figs. 8 & 9 that generates the
EADS# signal performs thgart of the function of
initiating one and only one snoop access of said cache
memory, said snoop access specifying the respective
N1'th [sic] I-byte line and beingnitiated early enough
such that it can be sampled by said host processing uf
prior to completion of the trafer to said bus master of
the last data unit in the resgive N'th |-byte line. The
EADS# signal causes the fuiun of determining if the
secondary memory is cached in a modified state in thg
cache memory to be performed by an external cache
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controller whose circuitry [the patentee] did not disclése.

"Plaintiff objects that Defendanitsve “abandoned and waived all arguments not addressed in its
Markman briefing; namely, the attetive structures for Claim 2§ the ‘906 Patent and Claims
88 and 89 of the ‘291 Patent that [Defendantshgttf to disclose in tis chart.” (Dkt. No. 142,
Ex. A, at 5 n.2.)At the December 18, 2012 hearing, hoeg\Plaintiff was agreeable to

including the 82C556 (DBC), 82C557 (SYSM)daB2C558 (IPC) as part of the corresponding

structure.
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‘291 Patent, Claim 89

Plaintiff's Proposed Construction

Defendants’ Proposed Construction

Same as for Claim 88, above.

Indefinite®

Defendants propose:

This term is indefinite becae the specification does not
disclose sufficient structure for performing the claimed
function.

To the extent this term is not indefinite the structure
associated with it shoulddhude at least the following
structures: the partially dikxsed circuitry inside the
System Controller & Integrated Peripherals Controller

secondary memory and the PCI Bus which performs th
function of reading data from said secondary memory
constant rate for said plurality of sequential data units
bracketing at least said firsecond and third |-byte
boundaries, the SYSC/IPC further comprising the
following integrated OPTI, Inc. integrated circuit chips
82C557 (SYSC) and 82C558 (IPC) as described in OF
Inc., “Viper-M 82C556M/82C557M/82C558M, Data
Book, Version 1.0” (April 1995), incorporated by
reference herein, and furth@cluding an OPTI, Inc.
82C556 data buffer controller (DBC), also described in
the above-incorporated data book, which includes som
buffers not shown in FIG. 1, and equivalents thereof.
Patent, col. 9, Il. 30-38291 Patent, col. 9, Il. 34-42

(SYSC/IPC) 116 in Fig. 1 that moves data between the

In the parties’ P.R. 4-5(d) Joint Claim Construction Chart,

\Y

e
at a

T,

e
906

8 In the parties’ pre-briefing claim chaBgefendants proposed (Diio. 130, Ex. A, at 14):

To the extent this term is not indefinitee structure assated with it should

include at least the following structures: the partially disclosed circuitry inside the
System Controller & Integrated Periphisr@ontroller 116 in Fig. 1 that moves

data between the H-Bus and the PCI Bedorms the function of reading data

from said secondary memory at a constate for said plurality of sequential data
units bracketing at least said firsecond and third I-byte boundaries
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(Dkt. No. 135, at 24-26; Dkt. No. 139, at 27 & Z%kt. No. 142, Ex. A, at 14-16 & 19-20.)
Claim 89 depends from Claim 88.

(1) The Parties’ Positions

Plaintiff submits that theMD Markmanagreed that these are not means plus function
claims and that the parties agreedpplethat Claim 88 is not a means-plus-function claim
(Claim 89 was not at issue Apple. (Dkt. No. 135, at 26-27.Plaintiff argues that the
“controller” recited in Claim 88 isufficient structure and that “theere fact that they [(Claims
88 and 89)] also claim functional attributes o ttalled out controllers does not make claims 88
and 89 susceptible to construction under Section 112 {i&,"at 28.) Plaintiff further notes that
Claim 88 provides specific structufor the controller as a “contler apparatus for a computer
system which includes a secondary memomjritgaan address space, a bus master, a host
processing unit and a cache memory which cacteesory location of said secondary memory
for said host processing unit, said cache mgrhaving a line size of L bytes. . .Id(, at 27.)

Alternatively, if the Court finds that Clais 88 and 89 are in means-plus-function form,
Plaintiff submits that the corresponding structisréhe SYSC/IPC, . . . described by the Patent
as a ‘core logic chipset.”ld., at 29 (quoting ‘906 Pat¢ at 7:1-3citing ‘906 Patent at Abstract,
6:7-27, 6:61-15:16, 20:55-29:59 & Figs. 1 & 8-12).)

Defendants respond that despite the abseniteaford “means,” Claim 88 is subject to
35U.S.C. 8112, 1 6. (Dkt. No. 139, at 27.) Defmnts argue that unlileases where “circuit”
has been found to be sufficient structure to avoid 35 U.S.C. § 112, 1 6, “the multiple functions
the circuitry performs are complex and constitine entirety of thelaimed invention.” I¢.)
Defendants submit that “determining the structurthefcircuitry that isactually performing the

claimed functions requires exarimg the specification.” I{l., at 28.)
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Defendants also argue that “[a]llowing [fPlk#f] to claim functionally here [(without
application of 35 U.S.C. § 112, | &ould be particularly egregiousecause the specification of
the ‘291 Patent (which has the same disclosure as the ‘906 Patent) does not disclose sufficient
structure to perform thclaimed function.” Ifl.) Defendants explain that “the function of
sequentially transferring data unitquires copying data fromefhost bus to the PCI bus, and
the circuitry for actually accomphgng that transfer is not disclosed as explained above in
conjunction with the ‘sequentiallyansferring’ element of Clai 26 of the ‘906 Patent.”ld.)
Defendants further explain that# ‘291 Patent does not disclasgy structure for generating an
address residing within the N+1'th L-byte line,ecassary prerequisite foeing able to initiate
a snoop access of that line.fd.( at 29.)

As to Claim 89, Defendantsaare that “[w]ithout a disclose of the data buffers and
their associated control logic, a person afieary skill cannot identify sufficient structure to
perform the data reading function claimedld.(at 30.) Defendants cdnde that “in addition
to being indefinite because it depends fromaintithat is indefinite, Claim 89 is indefinite
because the ‘291 Patent fails to disclosetamidhl structure to perform the function added by
this claim.” (d.)

Defendants also submit the Declaratidrdoe McAlexander in support of their
indefiniteness argumentsld(, Ex. F, 11/27/2012 McAlexander Decl.)

Plaintiff replies to Defendants’ argumentstbase claims togeth&rith Plaintiff's reply
to the means-plus-function terms, ascdissed in subsection IV.E.(1), above.

(2) Analysis

Claims 88 and 89 of the ‘291 Patent recite:

88. Controller apparatus for a computsystem which includes a secondary
memory having an address space, a master, a host processing unit and a
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cache memorwhich caches memory locationssafid secondary memory for said
host processing unit, said cache memory having a line size of | bytes, and each
data unit having a size equalttee largest size that cée transferred to said bus
master in parallekaid controller apparats comprising circuitryvhich in a mode
of operation, in response &PCl-bus burst read traatdion initiated by said bus
master,

sequentially transfers data unitsstid bus master from said secondary
memory according to said PCI-bus buransaction, beginning at a starting
memory location address in said secagadaemory address space and continuing
beyond at least first, second and thiayte boundaries ofaid secondary
memory address space, each full I-byte bheaid transaction requiring at least 8
data unit transfers to said bus masteplurality of sequential data units
bracketing at least said first, secomdl &hird I-byte boundaries being transferred
to said bus master at artstant rate, said constaate being dependent upon the
frequency of a PCI-bus clock prided to said bus master; and

during the transfer of the data tenfor each entire N'th |-byte line
according to said transaction, initiatage and only one snoop access of said
cache memory, said snoop access specifyiagespective N+1'th I-byte line and
being initiated early enough such titatan be sampled by said host processing
unit prior to completion of the transfergaid bus master of the last data unit in
the respective N'th |-byte line, sasthoop accesses being sampled by said host
processing unit in accordance with a hostklsignal having a frequency that is
at least twice said R@us clock frequency.

89. Apparatus according to claim 88, wdiarsaid circuitry further reads data
from said secondary memory at a constate for said plurality of sequential data
units bracketing at least said firsgcond and third I-byte boundaries.

Claims 88 and 89 do not use the word “means.”

A claim limitation that actually usesdiword “means” will invoke a rebuttable
presumption that 8 112 6 applies. @&@ntrast, a claim term that does not use
“means” will trigger the rebuttable prasption that 8 112 § 6 does not apply.

CCS Fitness, Inc. v. Brunswick Cqrp88 F.3d 1359, 1369 (Fed. Cir. 2002) (citations omitted).

The presumption that a limitation laokj the term “means” is not subject to
section 112 Y 6 can be overcome if it isnd@strated that the claim term fails to
recite sufficiently definite structure etse recites funain without reciting
sufficient structure for performing that function.

* % %

The task of determining whether the lintibe in question should be regarded as a
means-plus-function limitation, like all chaiconstruction issuegs a question of
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law for the court, even though it ijaestion on which evidence from experts
may be relevant.

Lighting World, Inc. vBirchwood Lighting, In¢.382 F.3d 1354, 1358 (Fed. Cir. 2004) (citations
and internal quotation marks omitted).

On balance, the recitals regarding the “colier” and “host procesng unit” in Claim 88
are sufficient to avoid applitan of 35 U.S.C. § 112, 6 to either Claim 88 or Claim 88e
Telcordig 612 F.3d at 1376-77 (holding that “contesflwas sufficient disclosure because
“[t]he record shows that an ordiry artisan would have recognizib@ controller as an electronic
device with a known structure”)n other words, Defendamhave failed to overcome the
presumption that in the absence of the woredms,” 35 U.S.C. § 112, 1 6 does not apply. This
is the same conclusion that the Court reached iAlE case. AMD Markmanat 8-11.

In sum, Claims 88 and 89 dot contain means-plus-function limitations and aoé
invalid as indefinite. The parties present noeotdispute regarding Claims 88 and 89, so the
Court does not further construe those claims.

V. CONCLUSION

The Court adopts the gstructions set forth in this opon for the disputed terms of the
patents-in-suit. The parties aradered that they may not refdirectly or indirectly, to each
other’s claim construction positions in the presesfdbe jury. Likewise, the parties are ordered
to refrain from mentioning any pwn of this opinion, other thathe actual definitions adopted
by the Court, in the presence of the jury. Aeference to claim construction proceedings is
limited to informing the jury of the definitions adopted by the Court.

Within thirty (30) days of the issuanoéthis Memorandum Opinion and Order, the
parties are herebt RDERED, in good faith, to mediate this eawith the mediator agreed upon

by the parties. As a part sfich mediation, each party shalpaar by counsel and by at least
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one corporate officer possessing sufficient autyr@nd control to unilaterally make binding
decisions for the corporation adequateddrass any good faith offer or counteroffer of
settlement that might arise during such mediatigailure to do so shall be deemed by the Court
as a failure to mediate in goodtfaand may subject #t party to such sa&tions as the Court

deems appropriate.

So ORDERED and SIGNED this 21st day of December, 2012.

EEART

RODNEY GIle\erAP
UNITED STATES DISTRICT JUDGE
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