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Defendants KIOXIA America, Inc. and KIOXIA Corporation (together, “KIOXIA”) and
Intel Corporation (“Intel”) (collectively, “Defendants”) hereby submit their Opening Claim
Construction Brief for the disputed terms of U.S. Patent Nos. 6,496,939 (“the 939 patent”),
8,010,740 (“the *740 patent”), and 9,135,190 (“the *190 patent™). Intel further submits its Opening
Claim Construction Brief for the disputed terms of U.S. Patent Nos. 7,826,243 (“the 243 patent”),
9,858,084 (“the *084 patent”), and 10,120,694 (“the *694 patent”).

l. LEGAL STANDARD

Claim terms are given their customary meaning as understood by a person of ordinary skill
in the art. Phillips v. AWH Corp., 415 F.3d 1303, 1312-13 (Fed. Cir. 2005). To determine that
meaning within the field of art, a court should look to “the words of the claims themselves, the
remainder of the specification, the prosecution history, and extrinsic evidence concerning relevant
scientific principles, the meaning of technical terms, and the state of the art.” Id. at 1314. A claim
is invalid for indefiniteness under 35 U.S.C. § 112, § 2 when, read in light of the specification and
the prosecution history, it “fail[s] to inform, with reasonable certainty, those skilled in the art about
the scope of the invention.” Nautilus, Inc. v. Biosig Instruments, Inc., 572 U.S. 898, 901 (2014).

1. 939 PATENT
A. Technical Background

The *939 patent relates to systems and methods for controlling data in a computer system
when the computer system loses power. ’939 patent at 1:8-11. As the ’939 patent explains,
computer systems typically comprise two types of memory: (1) volatile “cache” memory, which
is erased when external power is shut down, and (2) non-volatile memory, which preserves data

when external power is removed. Id. at 1:15-33. Since volatile cache memory is much faster than

! The "243 patent, the *084 patent, and the 694 patent are not asserted against KIOXIA.

-1-
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non-volatile memory, data is typically written to cache memory before being transferred to non-
volatile memory. Id. However, when the computer system loses external power, there is
insufficient time to transfer all newly written data from the volatile cache memory to the non-
volatile memory, thereby creating a risk that data will be lost. 1d. at 1:34-39. Accordingly, the *939
patent identifies an alleged need to ensure that all newly written data to the volatile memory is
safely transferred to non-volatile memory when external power is lost. Id. at 2:13-16.

The ’939 patent purports to address this need by disclosing the use of “super-capacitors”
—which operate as a “short term power source”—to provide sufficient energy to allow data to be
transferred from volatile memory to non-volatile memory before the computer system shuts down.
Id. at 2:27-31; 3:3-5. To accomplish this function, the *939 patent explains that, upon loss of
external power, the super capacitors are “activated” to maintain the internal power of the system.
Id. at 5:8-11. Using this power supply, data is then transferred from the volatile memory to the
non-volatile memory to ensure that it is preserved. 1d. at 5:33-36. Once the super capacitors have
discharged to a predetermined level—a preset minimum operating voltage necessary for proper
operation, in which the super capacitors are not fully discharged—power is cut off from the super

capacitors to the computer system. Id. at 5:39-43; 5:48-52; 6:49-53.

B. “predetermined level”
Patent Plaintiff’s Proposal Defendants’ Proposal
’939 patent: | Plain and ordinary meaning; not “a preset minimum operating
Claims 1, 10 | indefinite. voltage necessary for proper
operation, in which the super
capacitors are not fully discharged”

“[T]he specification is always highly relevant to the claim construction analysis.” Vitronics
Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1582 (Fed. Cir. 1996). “Usually, it is dispositive; it is

the single best guide to the meaning of a disputed term.” Phillips, 415 F.3d at 1315; id. at 1316

Petitioner Intel Corp., Ex. 1012
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(“[T]he specification necessarily informs the proper construction of the claims.”); Merck & Co. v.
Teva Pharms. USA, Inc., 347 F.3d 1367, 1371 (Fed. Cir. 2003) (“[C]laims must be construed so
as to be consistent with the specification, of which they are a part.”) (citations omitted). Here,
Defendants’ proposed construction should be adopted because the specification makes clear that
the “predetermined level” is “a preset minimum operating voltage that is necessary for proper
operation, in which the super capacitors are not fully discharged.”

In particular, the specification explains that the “predetermined level” is a preset minimum
operating voltage at which “the down-converter has insufficient voltage differential to continue
proper operation and shuts down.” *939 patent at 5:39-43 (emphasis added); see also id. at 6:40-
44; 5:44-48 (explaining that voltage cannot be allowed to fall below “minimum operating
voltage™); 5:48-52; 6:49-53 (explaining that super capacitors should not be “fully discharged”).
The specification also demonstrates why these parameters are critically important, explaining that
if the voltage “were allowed to fall below the minimum operating voltage of the computer system,
the computer system could continue to run with unpredictable and potentially serious results.”
Id. at 5:44-48 (emphases added); 6:45-49. This would seriously undermine the 939 patent’s stated
goals of ensuring that “a user is able to correctly store large amounts of newly written and modified
data” and “rapidly and irretrievably erase data.” 1d. at 2:33-41. Further, “by not fully discharging
the super-capacitors they will take only a few seconds to recharge once the external system power
is restored.” Id. at 5:48-52; 6:49-53.

The applicant also relied on these specific characteristics to distinguish the alleged
invention during prosecution. As the applicant explained, “performance and reliability of the
computer system are improved” by ensuring that the predetermined level is “set above the

minimum operative voltage of the computer system, preventing the computer system from running

Petitioner Intel Corp., Ex. 1012
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with unpredictable results.” See Ta Decl.,? Ex. | at 7 (amend. filed on May 8, 2002). The applicant
further explained that, by setting the predetermined level “above a zero level of power for the
computing system . . . it may take only a few seconds to recharge the super capacitors, rather than
several minutes, rapidly providing protection against power loss.” 1d. The applicant also
distinguished the prior art based on these characteristics, emphasizing that “[a]ny combination of
[the prior art] . . . would not deactivate super capacitors when the super capacitors are discharged
to a predetermined level to cut off power to the computer system.” Id. at 8-9.

BiTMICRO’s argument that this term should be afforded a generic “plain and ordinary
meaning” is incorrect. Eon Corp. IP Holdings v. Silver Spring Networks, Inc., 815 F.3d 1314,
1321 (Fed. Cir. 2016) (“The question is not whether there is a settled ordinary meaning of the
terms in some abstract sense of the words” since “[t]lhe only meaning that matters in claim
construction is the meaning in the context of the patent.”). As explained above, the intrinsic
evidence not only confirms that the patentee acted as its own lexicographer in giving this term a
specific meaning, but also that the patentee relied on this specific meaning as the critical feature
that differentiated the alleged invention from the prior art. As a result, the description of
“predetermined level” in the intrinsic record, which is reflected in Defendants’ proposed
construction, should be applied. See, e.g., Kyocera Senco Indus. Tools Inc. v. Int'l Trade Comm'n,
22 F.Ath 1369, 1378 (Fed. Cir. 2022) (finding that the patentee acted as its own lexicographer in
clearly defining a term); Renishaw PLC v. Marposs Societa per Azioni, 158 F.3d 1243, 1250 (Fed.
Cir. 1998) (“The construction that stays true to the claim language and most naturally aligns with

the patent’s description of the invention will be, in the end, the correct construction.”).?

2 All references to “Ta Decl.” are to the Declaration of Janice L. Ta in Support of this Brief.
3 BiTMICRO’s proposal also states that this term is “not indefinite.” Because Defendants do not
contend that “predetermined level” is indefinite, Defendants do not address this assertion.

-4-
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C. “means for deactivating the plurality of super capacitors to cut off power to
the computing engine based upon the plurality of super capacitors
discharging to a predetermined level”

Patent Plaintiff’s Proposal Defendants’ Proposal
’939 patent: | Function: deactivating the plurality of super Indefinite under 35
Claim 10 capacitors to cut off power to the computing engine | U.S.C. § 112(6): Lacks

based upon the plurality of super capacitors corresponding
discharging to a predetermined level. structure.

Structure: Col. 3:3-12, 3:28-4:8, 4:20-35, 4:46-52,
4:64-5:5, 5:35-42, 6:37-44, Figs. 1, 3, 5, of the 939
Patent, and equivalents thereof.

A means plus function claim element “limits the scope of the functional term ‘to only the
structure, materials, or acts described in the specification as corresponding to the claimed function
and equivalents thereof.”” Dig. Retail Apps, Inc., v. H-E-B, LP, No. 6-19-CV-00167-ADA, 2020
WL 376664, at *3 (W.D. Tex. Jan. 23, 2020) (citing Williamson v. Citrix Online, LLC, 792 F.3d
1339, 1347 (Fed. Cir. 2015)). Critically, however, “[a] ‘structure disclosed in the specification is
‘corresponding’ structure only if the specification or prosecution history clearly links or associates
that structure to the function recited in the claim.”” 1d. (citing Medtronic, Inc. v. Advanced
Cardiovascular Sys., Inc., 248 F.3d 1303, 1311 (Fed. Cir. 2001)). “The focus of the
‘corresponding structure’ inquiry is not merely whether a structure is capable of performing the
recited function, but rather whether the corresponding structure is “clearly linked or associated
with the [recited] function.”” Id. (citing Medtronic, 248 F.3d at 1311). In this case, the
specification does not clearly link any structure to the recited function of “deactivating a plurality
of super-capacitors to cut off power to the computing engine based upon the plurality of super

capacitors discharging to predetermined level.” As a result, this claim term is indefinite.

Petitioner Intel Corp., Ex. 1012
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As an initial matter, all instances of “deactivating” described in the specification use
generic functional language that simply states a result—i.e., “deactivation” of a component—
rather than describing a structure that achieves the result. Id. at 5:19-22 (stating that an up-
converter “is deactivated”); 6:22-25 (same); Figs. 3 and 5 (same); 5:52-57 (stating that a down-
converter “is deactivated”). On that basis alone, the specification fails to identify a sufficiently
definite structure. See Ergo Licensing, LLC v. CareFusion 303, Inc., 673 F.3d 1361, 1365 (Fed.
Cir. 2012) (affirming indefiniteness where the “specification merely provides functional language”
to describe a means plus function term); Arendi S.A.R.L. v. LG Elecs., Inc., No. 12-1595-LPS,
2019 WL 3891150, at *14 (D. Del. Aug. 19, 2019) (holding that a means plus function term was
indefinite where the “specification describes the ‘operation’ in terms of a functional result” and
not an actual structure); Pi-Net Int’l Inc. v. JPMorgan Chase & Co., No. 12-282-SLR, 2014 WL
1997039, at *9 (D. Del. May 14, 2014) (finding term indefinite where the specification “describes
the [term] in functional language . . . [but] is devoid
of any disclosure regarding how the [term]
performs these various functions™).

More importantly, however,  the
specification does not disclose a structure that
deactivates a plurality of super capacitors to cut off
power to a computing engine. As explained above,
the specification uses functional language to
discuss “deactivation” of an up-converter and a
down-converter. But annotated Figure 1, shown at

right, establishes that the up-converter and down-

Figure 1

Petitioner Intel Corp., Ex. 1012
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converter are separate and distinct from the super capacitor array. 939 patent, Fig. 1.
Accordingly, the specification’s discussion of deactivating an up-converter and down-converter
does not identify a specific structure for deactivating a plurality of super capacitors as recited in
the claim.

The specification also does not contain any link between the deactivation of the up-
converter or down-converter and the deactivation of the super capacitors. For example, the
specification states that an up-converter is deactivated when external power has fallen below a
specific level. Id. at 5:19-22; 6:22-25; Figs. 3 and 5. Because the up-converter is simply a
component that “up converts” external power to the voltage necessary to charge the super
capacitors, however, it cannot itself deactivate the super capacitors and deactivation of up-
converter will not cause deactivation of the super capacitors.* 1d. at 3:39-41. The only other
mention of “deactivation” in the specification is a single sentence indicating that a “down-
converter” can be deactivated once “the external power system is risen back to normal levels.” 1d.
at 5:52-57. However, this passage says nothing about deactivating the super capacitors themselves,
much less doing so once the super capacitors have discharged to a predetermined level. To the
contrary, this passage indicates that the down-converter is deactivated once the external power has
turned back on—not when “the plurality of super capacitors discharge[] to a predetermined level”
as required by the claim. Similarly, while other passages mention that that the down-converter
may shut down when it has insufficient voltage differential, these passages are utterly silent

regarding “deactivation” of the super capacitors. See id. at 5:39-43; 6:40-44. There is no

4 Notably, Figure 3 shows that the super capacitors only supply power after the up-converter is
deactivated, establishing that deactivation of the up-converter does not—and cannot— deactivate
the super-supercapacitors. See 939 patent, Fig. 3 (demonstrating that up-converter is deactivated
in step 100, after which current is discharged from the super capacitors in steps 104-110).

-7-
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indication at all that the down-converter’s shutdown renders the super capacitors inactive. The
claim recites something very specific—deactivating the super capacitors—and the patent does not
describe whether or how super-capacitor deactivation occurs. At most, the patent states that the
down converter shuts down. These passages fail to “clearly link” any structure to the recited
function of “deactivating the plurality of super capacitors” as required for a means plus function
element. See Dig. Retail, 2020 WL 376664, at *3.

Accordingly, because the specification of the 7939 patent “does not contain an adequate
disclosure of the structure that corresponds to the claimed function,” the patent “‘fail[s] to
particularly point out and distinctly claim the invention as required by the second paragraph of
section 112, which renders the claim invalid for indefiniteness.”” Id., at *7 (citing In re Donaldson
Co., 16 F. 3d 1189, 1195 (Fed. Cir. 1994)); Ergo Licensing, 673 F.3d at 1363 (“If an applicant
does not disclose structure for a means-plus-function term, the claim is indefinite.”).

While BiTMICRO acknowledges that this is a means plus function term, BiTMICRO fails
to identify a specific structure for performing the claimed function. Rather, BITMICRO cites a
laundry list of figures and paragraphs from the specification and contends that the allegedly
corresponding structure is present somewhere in that collection. Such an “absurdly overinclusive
designation fails to identify a sufficiently definite structure that corresponds to the claimed
function.” Bell N. Research, LLC v. Coolpad Techs., Inc., No. 18-CV-1783-CAB-BLM, 2019 WL
3766688, at *6 (S.D. Cal. Aug. 9, 2019). BiTMICRO would instead have Defendants and the
Court speculate as to the allegedly corresponding structure by “scour[ing] the Plaintiff’s
submission to locate, or otherwise ascertain from the blanket proffer made by Plaintiff what

structure . . . is disclosed to provide the function.” 1d. This is improper.

Petitioner Intel Corp., Ex. 1012
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BiTMICRO’s inability to identify a specific structure simply affirms that no such structure
is disclosed. See id. (finding means plus function claim indefinite based, in part, on plaintiff’s
failure to identify a specific structure). This is further confirmed by the portions of the
specification cited by BiTMICRO, the majority of which make no mention of “deactivating”
anything, much less a super capacitor. 939 patent at 3:3-12, 3:28-4:8, 4:20-35, 4:46-52, 4:64-5:5,
5:35-42, 6:37-44. The remainder of BiTMICRO’s citations discuss deactivation of different
components—such as an up-converter and down-converter—not a super capacitor, as required by
the claims. See, e.g., id. at Figs. 3 and 5. As such, BiTMICROQO’s inadequate and imprecise
proposal underscores the indefiniteness of this claim element.

D. “reversing the flow of current between the computing engine and the
plurality of super capacitors”

Patent Plaintiff’s Proposal Defendants’ Proposal
’939 patent: | Plain and ordinary meaning; not indefinite. Indefinite.
Claim 6

A claim element that is inconsistent with the description of the alleged invention in the
specification is indefinite under 35 U.S.C. § 112(2). See Allen Eng’g Corp. v. Bartell Indus., Inc.,
299 F.3d 1336, 1349 (Fed. Cir. 2002) (finding that a claim requiring a plane to be “perpendicular”
to another plane was indefinite where the recited orientation was inconsistent with the orientation
disclosed in the specification); see also In re Cohn, 438 F.2d 989, 993 (C.C.P.A. 1971) (finding
claims indefinite where “the description, definitions and examples appearing in appellant’s
specification” were “inherently inconsistent” with the claims); Ex Parte Gittleman, 2008 WL
696137, at *4 (B.P.A.l. 2008) (“A claim also runs afoul of § 112, 1 2 when it is inherently
inconsistent with what is described in the specification.”). In this case, the plain language of the

claim requires a two-way flow of current between the computing engine (processor and memories)
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and super capacitors such that current can be “reversed.” But the specification of the 7939 patent

establishes that current only flows in one direction between the external power source, the super

capacitors, and the computing engine. As a result, the requirement that current flow be “reversed”

between the computing engine and the super capacitors upon activation of the super capacitors is

both non-sensical and inconsistent with the specification, rendering this term indefinite.

As the specification explains, power is supplied to the computing engine from an external

power source (“EPS”), in only one direction, during normal operation. ’939 patent at 3:32-35.

The EPS also supplies current to charge the super capacitors in the same, singular direction. Id. at

3:39-41. Once external power has been lost,
the super capacitors are activated to supply
current to the computing engine. In that
event, however, the flow of current between
the super capacitors and the computing
engine is still maintained in the same,
singular direction. This is demonstrated in
annotated Figure 1 at right, which illustrates
(1) the unidirectional flow of current from the
external power source to both the computing
engine and super capacitors (highlighted in
red), and (2) the unidirectional flow of

current from the super capacitors to the

computing engine upon activation (highlighted in blue).

Figure 1

The specification’s references to

reversing current flow do not teach otherwise. In one passage, current flow reverses “between the
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computer system and the super-capacitors.” 1d. at 5:24-26 (emphasis added). Computer system
20 (represented by the whole of Figure 1) differs from and is much broader than the computing
engine (processor and memories) recited in the claim. A second passage describes current flow
that reverses “between the volatile memory and the super-capacitors.” Id. at 6:27-28. This
statement is clearly an error: the patent nowhere suggests, let alone discloses, a current flow from
the volatile memory within the computing engine to the super capacitors.

As annotated Figure 1 and its corresponding disclosure further confirm, current does not
flow in two directions between the computing engine and the super capacitors. It only flows in
one direction—it is not “reversed” upon activation of the super capacitors. In order for current
reversal to occur, current from the external power source would need to flow from the computing
engine to the super capacitors during normal operation, which is the exact opposite of the current
flow that is illustrated and described in the specification. See, e.g., id., Fig. 1 (demonstrating that
current flows directly from the external power source to the super capacitors); 3:32-41 (same).
Accordingly, because the claim’s requirement that current be reversed is inconsistent with the
description in the specification, this term is indefinite. Allen Eng’g, 299 F.3d at 1349; In re Cohn,
438 F.2d at 993; Ex Parte Gittleman, 2008 WL 696137 at *4.

E. “means for reversing the flow of current between the computing engine and
the plurality of super-capacitors”

Patent Plaintiff’s Proposal Defendants’ Proposal

'939 patent: Functio_n: rever'sing the flow of c_urrent between the Indefinite under 35
Claim 15 computing engine and the plurality of super U.S.C. § 112(6): Lacks
capacitors. corresponding structure.
Structure: Col. 3:3-12, 3:28-4:8, 4:20-35, 4:64-5:5,
5:18-26, 6:22-28, Figs. 1, 3, 5, of the "939 Patent,
and equivalents thereof.

As explained above, the specification does not teach “reversing” the flow of current
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between the computing engine and super capacitors upon activation of the super capacitors. On
that basis alone, this claim term is indefinite for failing to disclose the recited function. However,
the specification also does not disclose a structure for performing the recited function. As Figure
1 makes clear, there is no structure that “reverses” current flow between the super capacitors and
computing engine such that current flows in the opposite direction when the super capacitors are
activated. See Section I1.D, supra. As such, this claim element is indefinite for failure to disclose
sufficient corresponding structure. Dig. Retail, 2020 WL 376664, at *7 (citing In re Donaldson,
16 F.3d at 1195); Ergo Licensing, 673 F.3d at 1363.

As with the other means plus function terms, BiTMICRO fails to identify a specific
structure that allegedly corresponds to the recited “reversing” function, instead citing the same
laundry list of figures and paragraphs from the specification that it cites for the other means plus
function elements. This is both improper and confirms the lack of corresponding structure as
discussed above. See Section I1.C, supra; Bell N., 2019 WL 3766688, at *6.

I1. 243 PATENT
A. Technical Background

The *243 patent purports to “support miniaturization and memory scalability” by stacking
and interconnecting multiple memory modules to form packages. Id. at 1:7-12, 32-42. Through
this stacking technique, the patent states, “large capacity storage devices are implemented in a

small package device, and larger form factors achieve bigger memory capacities.” 1d. at 1:54-57.
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The *243 patent describes several memory module stacking embodiments. Relevant here
is the embodiment of Figures 21a-b, the sole embodiment that includes the “serial chain” and
“control circuit” components recited by asserted claims 1, 2, 11, and 12. Figure 21a shows a first
serial chain route 2146 that is Figure 212
connected to a second serial
chain route 2111 via routing path
2112. Id. at 9:67 (as modified by
Certificate of Correction), Fig.
2la (annotated at right). A
control circuit in each memory
module determines how signals are routed between modules. Id. at 10:8-35, Fig. 21b. The patent

states that “[s]ince the modules are identical,” a signal can be routed through *“all modules in the

stack” to the output of the main board for external access. Id. at 9:61-64, 10:5-8.

B. “passive port”
Patent Plaintiff’s Proposal Intel’s Proposal
’243 patent: | “connection between a | “connection between a passive ball on one surface
Claims 1,2 | passive ball and a of a SDRAM module and a passive pad on another
passive pad” surface of the same SDRAM module.”

During prosecution, and in response to a rejection under 35 U.S.C. § 112, the applicants
for the *243 patent amended their specification to add an express definition of “passive port”: “The
connection between a passive ball on one surface of a SDRAM module and a passive pad on
another surface of the same SDRAM module . . . is named “passive port.”” ’243 patent at 9:8 (as
modified by Certificate of Correction); Ta Decl., Ex. F at 3, 22-23. This is an unambiguous
definition of “passive port.” See BookIT Oy v. Bank of Am. Corp., 817 F. App’x 990, 994 (Fed.

Cir. 2020) (holding, where specification stated that “the mediator is a network based service,” that
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“[t]here can be no clearer definition[]” of the disputed claim term) (emphasis added); Sinorgchem
Co., Shandong v. Int’l Trade Comm’n, 511 F.3d 1132, 1136-37 (Fed. Cir. 2007) (observing that
“the word “is,” . . . used here in the specification, may signify that a patentee is serving as its own
lexicographer”) (quotation omitted). This statement also operates as a clear and unambiguous
disavowal of claim scope, given that the applicants chose to add it to the specification to overcome
arejection. E.g., Tech. Properties Ltd. LLC v. Huawei Techs. Co., 849 F.3d 1349, 1358 (Fed. Cir.
2017) (holding that “statements made to overcome [the rejection]” during prosecution operated to
disclaim claim scope, where they “were clear and unmistakable™).

To the extent there was ambiguity about the definitional nature of applicants’ statement,
they told the Patent Office expressly that they were acting as “their own lexicographers”:

Applicants may be their own lexicographers. MPEP 2173.01. The Specification at

p. 21, line 7 through p. 22, line 4, as amended in the “Amendments to the
Specification” section above, recites in part:

... A connection between a passive ball on one surface of a SDRAM
module and a passive pad on another surface of the same SDRAM module,
such as the Xl passive ball and XI passive pad connection in Figure 19, is
named “passive port”, such as passive ports 1909 illustrated in Figure 19.
(Emphasis added).

... Thus, “a connection between a passive ball on one surface of a
SDRAM module and a passive pad on another surface of the same
SDRAM module” is a “passive port”.

Ta Decl., Ex. F at 23 (emphases added). Applicants also acknowledged to the Patent Office that
this definition was consistent with the specification, which “shows [in Fig. 19] that a passive port
1909 connects ‘a passive ball’, such as passive ball X2, ‘on one surface of a SDRAM module’, . ..
and a passive pad[], such as passive pad X3, ‘on another surface of the same SDRAM module.””
Id.

There is no more straightforward example of a “clearly express[ed] . . . intent to define the

term”: not only did applicants use the word “lexicographers,” they pointed specifically to the
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MPEP section discussing lexicography. See GE Lighting Sols., LLC v. AgiLight, Inc., 750 F.3d
1304, 1309 (Fed. Cir. 2014). The Federal Circuit has recognized that “[w]hen the patentee acts as
its own lexicographer, that definition governs.” Cont’l Circuits LLC v. Intel Corp., 915 F.3d 788,
796 (Fed. Cir. 2019); see also Kyocera, 22 F.4th at 1378 (“Because the patentee clearly defined
‘driven position’ within the written description, that definition controls.”); Biogen MA Inc. v. EMD
Serono, Inc., 976 F.3d 1326, 1335-36 (Fed. Cir. 2020) (noting that patentee’s “argument fails to
give effect to [the] explicit definition of ‘polypeptide’ in the specification. We must respect this
lexicographic choice.”). This Court has also recognized that a patentee’s definition controls. See
Portus Singapore Pte. Ltd. v. Ecobee, Inc., No. 6:20-cv-00694-ADA, ECF No. 36, slip op. at 8-10
(W.D. Tex. Jul. 23, 2021) (holding that “the intrinsic record demonstrates the Patents provide a
specific definition of the term [extranet],” where the specification stated that “[a]n extranet is a
private network” with specific characteristics). And, by applicants’ own admission, their

definition here is consistent with the specification. That definition should control.

C. “a plurality of modules each comprising”
Patent Plaintiff’s Proposal Intel’s Proposal
’243 patent: | Part of the preamble and not a “each module in the stacked module
claim 1 limitation of the claim. comprises”

The disputed term “a plurality of modules each comprising” is part of the claim body, not
the preamble. The preamble of claim 1 recites “[a] stacked module comprising.” The “plurality
of modules each comprising” follows this preamble language and is thus a limitation. See Nichia
Corp. v. Document Sec. Sys., Inc., 2022 WL 1218036, *4 (Fed. Cir. Apr. 26, 2022) (where claim
recited “[a] display comprising a plurality of plastic leaded chip carrier LEDs, the plastic leaded

chip carrier LEDs each comprising:”, the preamble included only “[a] display comprising”).

-15-
Petitioner Intel Corp., Ex. 1012

[PR2023-00783



Case 6:22-cv-00335-ADA Document 33 Filed 11/09/22 Page 22 of 41

As this term is part of the claim body, not the preamble, Intel’s construction is consistent
with the plain language—*"“each” means “each”—and the specification, which repeatedly describes
a stacked module that includes multiple identical modules. For example, each of Figures 19
(shown at right), 20b, 21a, and 21b depicts a stacked module made up of identical modules with

the same configuration. 243 patent at 9:6-

8 (“All SDRAM modules are identical, and Cx O Ce ) Cxm ) ( ) SDRAM
1901 - (réxo N 1 ) ( %2 ) ( 3 )Module.'i
in the example shown in FIG. 19 include the 1z L¥ =1 =1 d Y soRam
X0 X1 X2 x3 ) Modue?

connections as follows: X1 ball is CH—P—@L) C. ) C. 1>
(@ BN \J\ C _x2] ) € X3 ) ( J'Eﬂ?ﬁﬂ

connected to X1 pad, X2 ball to X2 pad,and = Q"” Cl'm ,DMC, * (, ° |>
1o0s ) 1) C ) SDRAM

so on.”) (as modified by Certificate of Cpo \]M xt V(e )( xs)mw“'eo

X (|2
]
o1

Cwo cvh dma cwo
Correction); id. at 3:29-33 (“FIG. 20a 1as Moduie)
1804
shows . . . a rotational stacking orientation Figure 19

to allow stacking of four identical modules™). The specification states that the rotational stacking
technique of certain embodiments is feasible only because the modules are identical. Id. at 9:32-
38 (“Since the stacked modules are identical, we can use rotational stacking. . . .”). Dependent
claims also contemplate identical modules. Id. at cls. 3, 10 (“same location on one or more
modules”), cl. 13 (*same location on the plurality of modules™).

Further, the sole claimed embodiment requires identical stacked modules. The *243 patent
describes the claimed “control circuit” and “control input signal” in connection with the
embodiment of Figures 21a-b. See id. at 10:10-11 (as modified by Certificate of Correction).
These illustrate a “connection technique . . . used for serial routing of all modules in the stack” that
“allow[s] them to be externally accessible for horizontal expansion on a PCB.” Id. at 9:61-64.

The patent states that “Since the modules are identical,” a routed signal can be passed through the
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pads and balls of the stacked modules until it reaches an externally accessible “OUT pad.” Id. at
10:5-8. More specifically—and as shown in Figure 21b—"“All modules have a control circuit that
includes a selectable buffer 2115 that tri-states the input when pulled low.” 1d. at 10:10-11 (as
modified by Certificate of Correction), Fig. 21b (at right, with control circuit of top-left module
highlighted). When a module is on top of the stack, the buffer 2115 control line is pulled high and
“let[s] the input signal branch out
2120 to the other pads, thus creating
a connection route or trace that
loops back to the base module
solder balls.” Id. at 10:13-20; supra
8 111.A (annotated Fig. 21a showing
serial chain routes connected via a
routing path). Conversely, when a
module is stacked below another
module, the buffer 2115 control line is pulled low and “disallow[s] the branching effect.” ’243
patent at 10:14-17, 20-24. This achieves “horizontal expansion” by routing the output signal to
the OUT pads of the base module on the bottom of the stack. Id. at 10:24-26. But it is only
because each module operates identically—with the same control circuit and the same tri-state
buffer—that this arrangement works. Id. at 10:31-32 (“The tri-stated buffer technique is redundant
to all locations.”).

Even if this Court determines that the disputed term is part of the preamble of claim 1, it is
still limiting because the body of the claim depends on it for antecedent basis. See In re Fought,

941 F.3d 1175, 1178 (Fed. Cir. 2019) (“We have repeatedly held a preamble limiting when it
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serves as antecedent basis for a term appearing in the body of a claim.”). The last limitation of

claim 1 recites “the plurality of modules.” ’243 patent at 10:59. This depends upon “a plurality

of modules” for antecedent basis; there is no other mention of a “plurality of modules” in the

claim.® Additionally, because “a plurality of modules” is intertwined with “each comprising,” the

entire phrase “a plurality of modules each comprising” is limiting. See Bio-Rad Labs., Inc. v. 10X

Genomics Inc., 967 F.3d 1353, 1370-72 (Fed. Cir. 2020) (language intertwined with terms in

preamble providing antecedent basis was also limiting). Further, as the discussion above shows,

the “each comprising” aspect is “necessary to give life, meaning, and vitality” to the claimed

module. See Pitney Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 1298, 1305-06 (Fed. Cir. 1999).

IV. 740 PATENT

A. Technical Background

The *740 patent is directed to purported solutions for optimizing memory operations by

“optimally distribut[ing]” operational load across resources of the memory system, thereby

“increasing operational efficiency,
reducing memory operation latency or
both.” 740 patent at 1:16-24; 3:15-21.
The 740 patent teaches a mapping table 9
(see Fig. 2 below) that maps LBA sets 40,
42, 44, and 45 from a host addressing
system to PBASs 46, 48, 50, and 51 that can

be used by an electronic storage device to

pE B

PBA Fields 28
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Fields Access Parameter Fields 30 Memory
26 Index
Bus Id FDE Id Group Id Fields
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H—————-—= itk tbeu s itk Mt |38
| LBAsoo-07 ; | 80 | 2201 | _ 150 200§
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FIG. 2

® The other references to “module” in claim 1 are to “[an / the] end module” (*243 patent at 10:55,
10:59-60), and “[another module / the another module] from the plurality of modules” (id. at 10:58-
60). These refer to specific modules within the plurality, not to the plurality as a whole.
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access the corresponding physical memory locations. Id. at 5:27-30. “LBA” refers to logical block
addresses that “represent an address that is part of a logical addressing system . . . used by a host.”
Id. at 6:37-54. LBA sets 40, 42, 44, and 45 “respectively represent consecutive LBASs used by host
18, such as LBAs 00 through 07, LBAs 08 through 15, LBAs 16 through 23, and LBAs 24-31.”
Id. at 6:51-54.

“PBA” fields refer to physical block address fields that each represent a unique addressable
physical memory location in a memory store, such as PBA fields 46, 48, 50 or 51. Id. For each
PBA field, the physical memory location is represented by a set of access parameter fields 30 and
memory index fields 32. Id. Each access parameter field 30 includes a Bus Id field 34, FDE Id
field 36, and Group Id field 38, which essentially provide a path for accessing a specific physical

memory location.

B. “optimized memory operations”
Patent Plaintiff’s Proposal Defendants’ Proposal
"740 patent: | Plain and ordinary meaning; not indefinite. Indefinite.
Claim 1

The phrase “optimized memory operations” in independent claim 1 of the *740 patent is
indefinite. Whether memory operations are within or outside the scope of the claim is impossible
to decipher because the claim provides no criteria for assessing whether memory operations have
been optimized. Nautilus, 572 U.S. at 901 (claim is indefinite when it “fail[s] to inform, with
reasonable certainty, those skilled in the art about the scope of the invention.”). Nor does resort
to the written description solve the problem. Although the written description includes one
approach for optimizing memory transactions, constraining claim 1 to that example would render
dependent claim 2 redundant and meaningless. Thus, claim 1 cannot be constrained to the

illustration in the written description.
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Asserted claim 1 requires a mapping table wherein, “in response to receiving the 1/0
transaction request, said mapping table causes the electronic storage device to perform optimized
memory operations on memory locations respectively associated with said first PBA and said
second PBA, if the 1/0O transaction request is associated with said first and second LBA sets.” *740
patent, cl. 1 (emphasis added). The 740 patent explains that “optimized memory operations” can
be accomplished by “increasing the likelihood that, in response to an I/O transaction initiated by a
host, the operational load will be “‘optimally distributed’ across different storage device resources,
such as by interleaving or parallel memory operations, reducing memory operation latency,
increasing operational device efficiency, or both.” See id. at 2:14-22 (emphasis added); see also
1:16-24, 3:12-21, 7:9-18, 9:19-25. The 740 patent teaches only one way to “optimally distribute”
operational load and thus optimize memory transactions—i.e., to map LBA sets to PBA fields such
that memory transactions across multiple LBA sets can be conducted in parallel.

Figure 2 of the ’740 patent

shows a mapping table in which LBA

PEA Fields 28
. Logical
(logical block address) sets are Ficlds Access Parameter Fields 30 Memory
b Index
. . . Bus Id FDE Id Group Id Fields
associated with PBA (physical block Q. Fields 34 | Fields 36 | Fields 38 &2
_______________ ; p— -
ul | I T
. - | LBAs00-07; [ 80 ) 200 | _ 150 ) o0 )
address) fields consisting of access — R F—————— E— | Epp——p——— 5 S—— 48
| LBAs08-15 ) |1 80 22-02 15-1 0x08 |
. . U T T e H— 50
parameter fields 30 and memory index  “1{Tglien T [T T2 | o T e HT
L e A e e 51
- , : .7 : Tl leasawert | Ve [Tz [ 1 [ Twes T
fields 32. 740 2:14-22; 7:9-18, 9:19-  |--==5020 B e e et
25. For memory transactions across . A . " .
two or more LBA sets to be conducted
FIG. 2

in parallel, one or more of the access

parameters associated with the LBA sets must be different. 1d. As highlighted in red, the FDE
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and Group ID access parameters associated with LBA sets 40 and 42 differ, which permits
overlapping memory operations tied to those two LBA sets.

While claim 1 requires an 1/O transaction to be associated with more than one LBA set, it
does not require that the access parameters associated with said first and second LBA sets must be
different as taught in the written description. See 740 patent, cl. 1 (“the 1/0O transaction request is
associated with said first and second LBA sets”). Claim 2, which depends from claim 1, does
require that difference. See id. at cl. 2 (“said first and second access parameters are different.”).
Under the doctrine of claim differentiation, independent claim 1 presumptively has a broader scope
from dependent claim 2. See Phillips, 415 F.3d at 1315. But interpreting “optimized memory
operations” to mean the type of optimal distribution taught in the *740 patent would leave claim 1
and dependent claim 2 without any difference of scope, which is plainly not the correct reading of
the claims. If on the other hand, claim 1 is given broader scope according to the ordinary meaning
of “optimized memory operations,” claim 1 is indefinite because it fails to provide reasonably
certain guidance about how to assess what is or is not optimal.

The court in Chewy Inc. v. IBM Corp., 571 F. Supp. 3d 133, 153 (S.D.N.Y. 2021),
addressed an analogous situation. There, the patentee argued that the term “on demand by said
user” was not indefinite because the specification explained that “[f]or each search result item, a
graphical user interface (GUI) selection is presented, allowing the user to select the GUI, on
demand if so desired, to investigate related advertisement.” 1d. Relying on this teaching in the
specification, the patentee argued that “on demand by said user” is not indefinite and should be
construed to mean “upon the user selecting a graphical user interface to investigate related
advertisement.” Id. The court held that this interpretation failed as a matter of claim differentiation

because another dependent claim recited the step of “displaying a graphical user interface to [the]
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user.” Id. Because the patentee could not offer a construction that would render the disputed term
meaningful without encroaching on the explicit language of another claim, the court found the
disputed claim term to be indefinite. 1d. As in Chewy, claim 1 is indefinite because there is no
construction of claim 1 that would render the term “optimized memory operations” meaningful

without encroaching on the explicit language of claim 2.

C. “optimally distributed”
Patent Plaintiff’s Proposal Defendants’ Proposal
"740 patent: | Plain and ordinary meaning; not indefinite. Indefinite.
Claim 32

The term “optimally distributed” as used in claim 32 of the *740 patent is also indefinite
for similar reasons as the term “optimized memory operations.” Claim 32 requires:

An electronic storage device that includes a memory system that uses a memory

table for increasing the likelihood that an operational load imposed on the storage

apparatus during the processing of an 1/O transaction request will be optimally

distributed across storage device resource ... wherein said mapping table increases

the likelihood that that [sic] the operational load imposed on the storage apparatus

during the processing of the I/O transaction request will be optimally distributed

across storage device resources.

’740 patent, cl. 32 (emphasis added).

Claim 32 describes “at least one difference between said first and second PBAS,” which is
one of the predicate requirements for optimizing memory transactions (as described above), but it
does not recite that the I/O transaction is associated with two LBA sets—the other predicate
requirement. The latter requirement is part of claim 34, which depends from claim 32. See id. at
cl. 34 (“wherein the processing of the I/O transaction request includes a first memory operation
performed using said first PBA and a second memory operation performed using said second

PBA.”). Although claim 32 relates to two memory operations performed using two PBAs, that is

the same as requiring an 1/O transaction to be associated with two LBA sets because claim 32
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requires that “a mapping table which maps a first LBA set to a first PBA, and a second LBA set to
a second PBA.” Again, claim differentiation suggests that claim 32 is broader than claim 34. See
Phillips, 415 F.3d at 1315. It follows that claim 32 covers optimal distribution in the case where
there is only a single set of LBAs. Here too, the patent provides no guidance as to how that is

possible, leaving the scope of the claim indefinite.

D. “memory store”

Patent Plaintiff’s Proposal Defendants’ Proposal
"740 patent: “non-volatile, solid-state storage, e.g., flash” Plain and ordinary
Claims 1, 15, 32 meaning.

The term “memory store” should be given its plain and ordinary meaning, which is not
limited to “non-volatile, solid-state storage, e.g., flash” memory as plaintiff suggests. For example,
independent claim 1 recites a “memory store,” while claims 7, 8, and 15—each of which ultimately
depends from claim 1—specifically recite that the memory store comprises either “a plurality of
flash devices” or a “set of solid state memory devices.” Likewise, claim 17 recites a memory store
that includes a first and second set of memory devices, while claim 19—which depends from claim
17—further recites that the first and second memory devices “include non-volatile solid state
memory cells.” Under the doctrine of claim differentiation, “limitations stated in dependent claims
are not to be read into the independent claim from which they depend.” Nazomi Commc’ns, Inc.
v. Arm Holdings, PLC, 403 F.3d 1364, 1370 (Fed. Cir. 2005) (citations omitted); Phillips, 415
F.3d at 1314-15 (“[T]he presence of a dependent claim that adds a particular limitation gives rise
to a presumption that the limitation in question is not present in the independent claim.”).
Accordingly, because the dependent claims expressly limit a “memory store” to solid state and
flash devices (which reflect the outer boundaries of plaintiff’s proposed constructions), these

limitations cannot be read into the broader construction of “memory device.”
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This conclusion is further confirmed by asserted claims 15 and 32, which respectively state

that the “memory store” “includes a set of solid state memory devices” and “includes a set of flash
devices,” signifying an open-ended use of the term “memory store” that does not foreclose the
inclusion of other types of memory devices. ’740 patent, cl. 15, 32 (emphases added); see also,
e.g., In re Horvitz, 168 F.2d 522, 525 (C.C.P.A. 1948) (holding that “comprises” is synonymous
with “includes” and does not preclude the presence of other elements as part of the described
structure). Indeed, construing a “memory store” to be limited to a solid state memory device or
flash device would render the language in these claims redundant, further confirming that
Plaintiff’s proposed construction is incorrect. See Apple, Inc. v. Ameranth, Inc., 842 F.3d 1229,
1237 (Fed. Cir. 2016) (affirming that construction of a term should not include features “expressly
recited in the claims” because “[c]onstruing a claim term to include features of that term already
recited in the claims would make those expressly recited features redundant.”)

The specification also refutes Plaintiff’s proposed, narrow construction. As an initial
matter, nothing in the specification expressly disclaims the use of devices other than solid-state
storage devices. To the contrary, the specification states that “[m]emory store 6 may be configured
to include a set of solid state memory devices that are coupled to a set of buses and that are
controlled by a set of FDEs.” ’740 patent at 4:54-56 (emphasis added). Use of the phrase “may
be configured to include” confirms that solid state memory devices are permitted but not required.

The specification also states that “[t]he term ‘flash memory device,”” which constitutes one
example of a memory store, “is intended to include any form of non-volatile memory, including
those that use blocks of non-volatile memory cells, named flash blocks.” Id. at 4:59-62 (emphasis

added). As a result, the specification establishes that the claims are not limited to solid-state

storage devices.
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BiTMICRO’s own Complaint demonstrates that BiTMICRO understands that the plain and
ordinary meaning of the term “memory store” is not limited to non-volatile memory stores. For
example, the Complaint, in discussing the *190 patent, refers to Dynamic Random Access Memory
(“DRAM”)—a volatile memory—as a type of memory store: “The Optane Persistent Memory
product includes ‘a memory store.” For example, the Optane Persistent Memory product includes
both DRAM memory and persistent memory modules, which separately or in combination are a
memory store.” No. 6:22-cv-00335-ADA, ECF No. 1 at 1 106 (emphases added). BiTMICRO’s
proposed construction, which limits “memory store” to “non-volatile, solid-state storage, e.g.,
flash,” is inconsistent with even its own understanding of the plain and ordinary meaning of that
term.
Since the intrinsic evidence alone is sufficient to rebut Plaintiff’s proposal, the Court need
not consult extrinsic evidence. Nonetheless, Defendants’ extrinsic evidence confirms that the plain
and ordinary meaning of “memory store” is not limited to “non-volatile, solid-state storage, e.g.,
flash” as BITMICRO proposes. For example, the extrinsic illustrates the following:
e Definition of “memory”: “All of the addressable storage in a processing unit and other
internal storage that is used to execute instructions.” Ta Decl., Ex. G, The Authoritative
Dictionary of IEEE Standards Terms (7th ed.) at 684 (Inst. of Elec. & Electronics
Engineers, Inc. 2000).

e Definition of “storage medium”: “Any device or recording medium into which data can
be stored and held until some later time, and from which the entire original data can be
obtained.” Id. at 1113.

e Definition of “memory”: “A device where information can be stored and retrieved.”

Ta Decl., Ex. H, Microsoft Computer Dictionary (5th ed.) at 333 (Microsoft Corp.
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2002).

e Definition of “storage”: “In computing, any device in or on which information can be
kept. Microcomputers have two main types of storage: random access memory (RAM)
and disk drives and other external storage media. Other types of storage include read-
only memory (ROM) and buffers.” Id. at 498.

As the plain and ordinary meaning of “memory store” is well supported by the intrinsic

and extrinsic record, the Court should reject BITMICRO’s attempt to limit that term to “non-
volatile, solid-state storage, e.g., flash” memory.

V. 190 PATENT
A. Technical Background

The 190 patent pertains to a “multi-profile memory controller” where memory locations
are associated with different memory devices having different memory attributes. See *190 patent
at Abstract. The patent alleges that prior art memory controllers—components that control the
flow of information going to and from a computer’s main memory—often managed memory
devices that have the same memory device characteristics, e.g., flash memory devices that have
the same large block size. Id. at 1:20-37. But in some instances, that shared characteristic might
be undesirable: large block sizes may spawn latency and other issues. Id. at 1:38-43.

The *190 patent is directed to memory controllers that “can perform memory transactions
using different device profiles.” 1d. at 3:61-63. The patent discloses that a memory store can
include addressable memory locations associated with various memory attributes, such as the
block size, the page size, the memory protocol, the memory device type, and the partial page size.
Id. at 2:63-3:13. The memory attributes are organized into a “device profile.” 1d. at 3:14-15. For
example, in Figures 1 and 2B below, memory location 9 in memory store 4 may have a device

profile 26 that includes attributes like “page size 28 associated with an attribute value of 1024
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bytes, block size 30 associated with an attribute value of 2048 pages, a memory protocol 32
associated with an attribute type that represents the ONFi specification, a memory device type 34
associated with an attribute type that represents a NAND flash memory device, and a partial page
size 36 associated with an attribute value of 512 bytes.” 1d. at Fig. 1, 3:40-49. The patent further
teaches that the alleged invention is not limited by the type of memory device or any number of

innumerable attributes or device profiles. 1d. at 3:61-64, 4:26-28. 5:4-6.

@
[ﬁ Command Paih 26

—
o) itetace Conboler 2 Page Size 28 1024
55 Command Path Block Size 30 2048

F Memary Protocol 32 ONFi

Mem. Dev. Type 34 MNAND Flash
ntioler 2} Partial Page Size 36 512
=)
FIG. 1 ’
B. “optimal”
Patent Plaintiff’s Proposal Defendants’ Proposal

’190 patent: Claims | Plain and ordinary meaning; not indefinite. | Indefinite.
1, 29, 45, 59, 80, 98

The term “optimal” as used in the 190 patent to describe a “first device profile” is
indefinite for failing to satisfy 35 U.S.C. § 112, § 2. “[A] term of degree fails to provide sufficient
notice of its scope if it depends on the unpredictable vagaries of any one person’s opinion.”
Interval Licensing LLC v. AOL, Inc., 766 F.3d 1364, 1371 (Fed. Cir. 2014) (citation and internal
quotation marks omitted). Here, the term “optimal” is a subjective term of degree, dependent on

the characteristic sought to be optimized for any given device profile. See, e.g., Intellectual
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Ventures | LLC v. T-Mobile USA, Inc., 902 F.3d 1372, 1381 (Fed. Cir. 2018) (“*[O]ptimiz[ing] . . .
QoS’ is a ‘term of degree’ that . . . is ‘purely subjective’. . .”).

Asserted claims 1, 29, 45, 59, 80, and 98 each claim a “first device profile” that is “optimal
for a data type subject to the memory transaction, wherein said data type comprises one of a
random data type or a sequential data type.” ’190 patent at cl. 1, 29, 45, 59, 80, 98. Here, the
specification notes that a “multi-profile” memory controller can “support[] memory locations that
have different device profiles” that are optimal for different data types. Id. at 9:7-16. “One target

memory location” “is optimal for the type of data subject to a memory transaction request,” while

“another memory location” “is associated with another device profile that is optimal for the type
of data subject to another memory transaction request.” 1d. at 9:7-16. But it is unclear from the
specification what criteria would make a device profile optimal for a particular data type.
At most, the specification provides three examples of device profiles that “may be desired”
when a memory transaction request relates to a particular data type:
(1) a device profile “that includes a block size attribute value that is the largest available
from the other device profiles” when the data type is sequential (id. at 9:16-26);
(2) a device profile “that includes a block size attribute value that is the smallest available
from the other device profiles” when the data type is random (id. at 9:27-35); and
(3) a device profile “that includes a partial page size attribute value” when the data type is
random and “the data size of the data subject to the write transaction is at most equal to the
partial page size attribute value” (id. at 9:35-43).
Despite these suggestions, the patent does not explain how to determine when one proposed

approach would actually be desired and therefore “optimal.” Furthermore, the specification states

that these three examples are not limiting (see id. at 9:43-44), and that the memory controller could
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include code or use a map that “determines or causes” which memory locations are used for
particular data types (id. at 9:44-48). The patent even states that “numerous implementation-
specific decisions must be made to achieve [a] developer’s specific goals” and such “specific goals
will vary from one implementation to another and from one developer to another.” Id. at 2:32-36.
The patent fails to provide any explanation for how the memory device would select an optimal
device profile based on the data type in any of those innumerable situations. The specification’s
conclusory statements and three incomplete examples thus fail to provide the metes and bounds
for when a particular device profile would be optimal for a particular data type, as required by the
claim language.

A similar situation was present in Intellectual Ventures | LLC v. T Mobile USA, Inc., No.
2:17-CV-00577-JRG, 2018 WL 5809267, at *4-5 (E.D. Tex. Nov. 6, 2018). There, the court found
indefiniteness where the specification of the patent-at-issue provided two potential definitions for

what would constitute “*optimal” performance in terms of handling communications in ways that
depend on the types of data being communicated,” but failed to provide the metes and bounds of
when performance would actually be considered optimal. In one example in T Mobile, optimal
performance depended on the type of data being communicated—similar to how an optimal device
profile for a given data type here may depend on block size, page size, or some other memory
device attributes. 1d. at 4. In another example recited in T Mobile, optimal performance
“depend[ed] on how ‘the user defines it’”—a definition that is just as open-ended as the code or
map implementation disclosed in the specification here. 1d. at *5. As a result, the Court found
that the specification failed to provide “sufficient ‘objective boundaries’ for those of skill in the

art to understand the scope of the claims.” Id. at *5 (citation omitted).

Because the intrinsic record here fails to inform one of ordinary skill in the art with
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reasonable certainty what objective boundaries and criteria are relevant to assessing an “optimal”
device profile, the asserted claims should be found to be indefinite.

VI. 084 AND 694 PATENTS
A. Technical Background

The *084 and 694 patents describe techniques that use “a minimum amount of nonvolatile
memory” to boot an embedded system through the use of a specialized data structure called a
Power-On Reset (“POR”) Sequencer Descriptor. *084 patent at 2:23-25, 3:47-51.% The embedded
system of “[t]he present invention comprises . . . a Power-On Reset Sequencer which controls the
overall boot process of the embedded system; nonvolatile memory and controller used to store data
used by the Power-On Reset Sequencer in the boot process; [and] at least one direct memory access
(DMA) controller which initiates and tracks data transfers.” Id. at 2:31-42. When the system
powers up, the POR Sequencer and DMA controller are released from reset, and the POR

Sequencer detects the POR Sequencer Descriptor in nonvolatile memory. Id. at 3:16-21. The

POR Sequencer Descriptor POWER-ON RESET SEQUENCER DESCRIPTOR FORMAT
401
includes information for \r CONTROLLER CORE REGISTER INFORMATION O - '_'m
REGISTER CONTROLLER CORE REGISTER INFORMATION 1 ——102
INFORMATION <
. . . SPACE H
COI’]fIgUI’II’]g system reglsters
CONTROLLER CORE REGISTER INFORMATION N 402
—
. POWER-ON RESET SEQUENCER DMA DESCRIPTORS’ CONTROL INFORMATION —f— 404
and DMA descri ptor DIRECT MEMORY ACCESS CONTROLLER DESCRIPTOR 0 A 408
DA 406
DESCRIPTOR < || DIRECT MEMORY ACCESS CONTROLLER DESCRIPTOR 1 —— 406
. . . SPACE
information. 1d. at 6:19-28,
/ DIRECT MEMORY ACCESS CONTROLLER DESCRIPTOR P 4
F|g 4 (annotated at right Wlth POWER-ON RESET SEQUENGER DESGRIPTOR CHEGKSUM 407
. )

403

register information in yellow and DMA descriptor information in green). Figure 4

The POR Sequencer copies the POR Sequencer Descriptor to RAM and uses the register

information to update the system’s configuration registers. Id. at 2:54-56, 3:28-34. Then it loads

® The "084 and 694 patent specifications are nearly identical. Intel cites to the *084 patent
specification for simplicity; the 694 patent contains parallel disclosure unless otherwise noted.
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the DMA descriptors to the DMA controller. Id. at 2:56-58. If the DMA descriptor points to more
register information, the DMA controller fetches that information and updates the POR Sequencer
Descriptor; if the DMA descriptor points to firmware, the DMA controller copies that firmware to
RAM. Id. at 3:35-45. When the DMA controller has finished copying all firmware, system CPU(s)
are released from reset and execute the firmware to complete the boot process. Id. at 3:62-67.

B. “Direct Memory Access (DMA) descriptors” / “DMA controller descriptor”

Patent Plaintiff’s Proposal Intel’s Proposal
084 Patent: Claims 1, 19 Plain and ordinary data structure including at least a

’694 Patent: Claims 1, 6, 12 | meaning; not indefinite. source and”destlnatlon address and
byte count

The 084 patent independent claims recite a “POR sequencer descriptor” that includes
“Direct Memory Access (DMA) descriptors used to fetch other POR sequencer descriptor
fragments.” ’084 patent at 9:18-22, 10:56-60; accord 694 patent at 9:31-32, 10:8-9, 10:60-61
(“POR sequencer descriptor includes . . . DMA controller descriptors”). Thus, while the claims
plainly require that the POR sequencer descriptor includes DMA descriptors, it is not clear what
type of information would qualify as a “DMA descriptor.”

Direct Memory Access, or DMA, is a technique for transferring data or code in a system
without using the CPU. Alpert Decl. 1 15. DMA transfers are typically handled by a specialized
device called a DMA controller. Id.; see '084 patent at 2:31-42 (“The present invention
comprises . . . at least one direct memory access (DMA) controller which initiates and tracks data
transfers”). To perform a DMA transfer, a DMA controller requires, at a minimum, three pieces
of information: the source location of the data/code to be transferred; the amount (i.e., the length)
of whatever is to be transferred; and the destination where the data/code is to be sent. Alpert Decl.
114. A DMA “descriptor” is a data structure that includes this basic information. 1d. {1 15-16.
DMA descriptors may have additional information as well, such as a pointer linking to another
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DMA descriptor that describes a subsequent transfer operation. 1d. § 16; see 084 patent at Fig. 5,
6:44-46 (“The last DMA controller descriptor 506 . . . points to the next POR sequencer descriptor
fragment 502.”).

The *084/°694 patents describe using DMA descriptors in precisely this way. Alpert Decl.
118. The POR Sequencer loads “DMA descriptors . . . to the DMA controllers of the system.” 084
patent at 2:56-58; id. at 7:29-32. The DMA controllers use the DMA descriptors to “initiate[] and
track[] data transfers.” Id. at 5:3-4. A DMA controller processes each DMA descriptor depending
on the information the descriptor “points to,” i.e., what is stored at a particular source address.
Specifically, “[i]f the DMA descriptor points to another set of register information,” the DMA
controller transfers that information to RAM and updates the POR Sequencer Descriptor. Id. at
3:36-40; id. at 7:33-37, 7:41-45. “If the DMA descriptor points to a system firmware fragment,”
the DMA controller “copl[ies] the system firmware fragments to the RAM.” Id. at 3:40-51.

The *084/°694 patents thus describe DMA descriptors as used to fetch and transfer data or
firmware. E.g., 084 at 7:47-50 (DMA descriptors are used “to fetch POR sequencer descriptor
fragments . . . [and] also used to transfer system firmware . . . to the RAM”). The patents also
repeatedly describe DMA descriptors as “pointing to” content to be fetched and transferred.
E.g., '084 patent at 3:36-42, 3:47-49, 3:54-60, 6:44-46, 6:52-55, 7:41-44, 7:63-66, 8:3-9. And to
perform transfers, the DMA controller must know, at a minimum, where to find the content to be
transferred (i.e., the source location “pointed to” by the descriptor); the size of that content; and
the destination where the content should be transferred. Alpert Decl. 11 15-18. Thus, a “DMA
descriptor” or “DMA controller descriptor,” as used in the claims of the 084 and *694 patents, is

a data structure that includes a source address, a byte count, and a destination address.
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VIl. CONCLUSION

Defendants respectfully request that the Court adopt their proposed constructions for the

claim terms at issue.

Dated: November 9, 2022
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l. INTRODUCTION

1. My name is Donald Alpert, PhD. | am an independent consultant and the president
of Camelback Computer Architecture LLC, through which | have provided computer architecture
consulting services for twenty years.

2. I have been asked by counsel for Intel Corporation to offer my opinions and
analysis regarding claim construction of certain terms of U.S. Patent Number 9,858,084 (“the *084
patent”) and U.S. Patent Number 10,120,694 (“the *694 patent”). This report sets forth my opinions
and the bases for those opinions. | reserve the right to supplement this report to the extent permitted
under the rules if additional information becomes available to me. If called upon to testify, | may
create demonstrative exhibits or other visual aides to assist with the presentation of my opinions.

3. I am being compensated for my work in this matter at my customary consulting rate
of $650 per hour. My compensation in no way depends on the substance of my opinions or the
outcome of this proceeding.

1. PROFESSIONAL BACKGROUND

4. I have 45 years of academic and industrial experience in applying, designing,
studying, teaching, and writing about microprocessors and computer systems. | received an
Electrical Engineering Ph.D. degree in 1984 from Stanford University. | earlier received an
Electrical Engineering B.S. degree from MIT in 1973 and an Electrical Engineering M.S. degree
from Stanford University in 1978. | have taught classes in computer architecture at Stanford, Tel
Aviv, and Arizona State Universities.

5. From 1976 to 1977, | worked at Burroughs Corporation, where | designed
peripheral interface controllers, including those for serial data communications based on Intel 8080
microprocessor components. From 1980 to 1989, | was the lead architect for the design of three

high-performance microprocessors at Zilog and National Semiconductor. Later, at Intel, | was the
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lead architect of the Pentium® Processor from 1989 to 1992 and of the 815 chipset from 1999 to
2000, both of which became the most widely used PC components of their time. The 815 chipset
comprised two components: (1) a memory controller hub (MCH) that included a graphics
controller and memory controller with interfaces to the CPU, 133 MHz SDRAM system memory
modules, an optional, external graphics controller and (2) an I/O controller hub (ICH) that included
various 1/0 controllers (e.g., network, hard drive, USB) for system peripheral devices, as well as
Direct Memory Access (DMA) controllers. Additionally, I served as co-manager for the Itanium
processor design from 1993 to 1997.

6. I am a Senior Member of the Institute of Electrical and Electronics Engineers
(IEEE), and served as the chair of the IEEE Technical Committee on Microprocessors and
Microcomputers from 1999 to 2000. | was the keynote speaker at the first Cool Chips conference,
dedicated to the study of low-power microprocessors and systems. | have given invited lectures at
several universities, and published ten papers in various professional journals and conference
proceedings. My paper entitled “Architecture of the Pentium Processor” was selected as best paper
in IEEE Micro for 1993. | am a named inventor on over 30 U.S. patents that pertain to
microprocessors, computer systems, and related technology.

7. I have reviewed the 084 and 694 patents, and | am familiar with their subject
matter, which is within the scope of my education and professional experience. Based at least on
my background in academia, industry, and consulting, I am familiar with the issues and technology
relating to processors, chipsets, memory, and peripheral devices for computer systems. | have
personally analyzed, developed, and tested such computer components and systems. More
specifically, the Pentium® Processor and 815 chipset for which | was the lead architect at Intel

implemented DMA controllers and various features for system initialization.
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8. My curriculum vitae, including my publications and patents, is submitted herewith
as Ex. A.

I11.  LEGAL PRINCIPLES

0. I am not a lawyer, but counsel have informed me about certain legal principles that
apply in construing patent claims. Generally, | understand that the words of a claim are construed
to have the plain and ordinary meaning they would have to a person of ordinary skill in the art
(“POSITA”) at the time of the invention based upon the claim language itself, the patent
specification including figures, and the file history of the patent and related patents. | also
understand that terms must be construed based upon what the inventor actually invented and
intended to be covered (as evidenced in the patent and file history) and the claim in which the
terms appear.

10. I also understand that the “intrinsic evidence,” which includes the claims, the
specification, and the file history, is the most important tool for determining the meaning of a claim
term. | understand further that evidence such as dictionaries, textbooks, and other publications may
also provide guidance about the meaning of a claim term.

11. I also understand that if a claim term, read in light of the specification and the
prosecution history, fails to inform a POSITA with reasonable certainty about the scope of the
invention, then the claim is indefinite.

IV. LEVEL OF ORDINARY SKILL IN THE ART

12. A person of ordinary skill in the art (“POSITA”) at the time of the alleged
inventions of the 084 and *694 patents (which were filed on March 17, 2014) would have had a
bachelor’s degree in electrical engineering or computer engineering and at least two years of
experience working in the field of embedded system design, including booting of such systems, or

an equivalent combination of education, work, and/or experience. My opinion as to this level of
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ordinary skill in the art would be the same even if BITMICRO contends that the time of the alleged
inventions is as early as March 15, 2013, which is the filing date of the provisional application of
the "084 patent.

V. DISPUTED CLAIM TERMS

Term / Patent Plaintiff’s Proposal Intel’s Proposal

“DMA descriptors” / 084 Patent:
Claims 1, 19

“data structure including at
least a source and
destination address and
“DMA controller descriptors” / *694 byte count”

Patent: Claims 1, 6, 12

Plain and ordinary
meaning; not indefinite.

13.  The independent claims of the 084 and 694 patents recite a “POR sequencer
descriptor” that includes “Direct Memory Access (DMA) descriptors used to fetch other POR
sequencer descriptor fragments,” for the 084 patent claims, and “DMA controller descriptors,”
for the *694 patent claims.

14. Direct Memory Access (often abbreviated as “DMA”) is a technique for
transferring data or code in embedded systems, without using the CPU. As recognized in the
textbook DESIGNING EMBEDDED HARDWARE (excerpt attached as Ex. B):

The second option in moving large amounts of data around the
system [besides using the processor] is DMA. A special device,
called a DMA Controller (DMAC), performs high-speed transfers
between memory and I/O devices. Using DMA bypasses the
processor by setting up a channel between the 1/0 device and the
memory. Thus, data is read from the 1/O device and written into

memory without the need to execute code to perform the transfer
on a byte-by-byte (or word-by-word) basis.

DESIGNING EMBEDDED HARDWARE at 20; see also HARDWARE VERIFICATION WITH
SYSTEMVERILOG (excerpt attached as Ex. C) at 32 (“DMA is a common hardware feature for
transferring data from one memory location to another without putting a load on the CPU.”). The

EMBEDDED HARDWARE industry reference book (excerpt attached as Ex. D) illustrates typical
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DMA flows, in which a DMA controller performs transfers between system memory and/or

peripherals:
Memory Peripheral
(a)
» DMA - ——>
FIFO
Memory Peripheral
(b)
DMA |+ ——
FIFO
Memory Memory
(©)
» DMA >

Figure 5.17: Typical DMA flows.

EMBEDDED HARDWARE at 216. DMA controllers can perform transfers of data as well as code.
15.  Any DMA transfer requires that the DMA controller know at least three pieces of
information: the source address of the data (or code) to be transferred, i.e., where to find that
data/code; the size of the data/code to be transferred, i.e., how many bytes to be transferred; and
the destination address where the data (or code) is to be transferred. The DMA controller must be
configured with this information. If the DMA controller does not have each of these pieces of
information, it cannot perform a DMA transfer. See DESIGNING EMBEDDED HARDWARE at 21 (“A
DMA transfer begins by the processor configuring the DMAC for the transfer. This setup involves

specifying the source, destination, and size of the data, as well as other parameters.”).
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16. DMA “descriptors” are data structures that specify this information for a DMA
controller. DMA descriptors frequently include other information for the DMA controller, as well.
Often, DMA descriptors include pointers to other DMA descriptors, such that DMA transfers can
be “specified by a linked-list in memory.” DESIGNING EMBEDDED HARDWARE at 21; id:

Data chaining is started by specifying a pointer to a descriptor in
memory. The descriptor is a table specifying byte count, source
address, destination address, and a pointer to the next descriptor.
The DMAC loads the relevant information about the transfer from
this table and begins moving data. The transfer continues until the
number of bytes transferred is equal to the entry in the byte-count

field. On completion, the pointer to the next descriptor is loaded.
This continues until a null pointer is found.

17.  The term “DMA descriptor” is often used in embedded system design to refer to a
data structure for a DMA controller that includes a source address, destination address, byte count,
and often a pointer to another descriptor. For example, many embedded systems use ARM IP,
including the PL0O81 DMA controller. The Technical Reference Manual for the PLO81 DMA
controller (excerpted as EX. E) specifies a “chain of descriptors” for the DMA controller that define
blocks of data to be transferred, and each of these descriptors includes the “source start address,”
the “destination address” and the “transfer size” in bytes, along with additional information. Id. at
96800DOC00033481-82. Similarly, the HARDWARE VERIFICATION WITH SYSTEMVERILOG text—
which describes functional verification techniques for hardware systems—describes a test scenario
for a “DMA chip that accepts DMA descriptors,” where “[e]ach descriptor has a source and
destination memory address, as well as the number of bytes (called ‘length’) to transfer.” Ex. C at
32.

18.  The ’084 and *694 patents (which have similar disclosures; | have cited to the 084
patent for convenience) describe using “DMA descriptors” and “DMA controller descriptors” in a

manner consistent with how that term is used in the field of embedded system design. The patents
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state that “DMA controllers 203 initiates and tracks data transfers.” ’084 patent at 5:3-4. To initiate
and track a data transfer, a DMA controller must have the three pieces of information mentioned
above: the source and destination of whatever is to be transferred, along with its size in bytes. The
patents further state that “DMA descriptors are loaded by the POR Sequencer to the DMA
controllers of the system” and that these DMA descriptors are used by the DMA controller to
perform the transfer: “[tlhe DMA controller 203 then processes the DMA controller's descriptor
406 that it received and initiates transfer of data from the storage device 209 to the RAM 208 via
the storage device controller 204 in block 706.” Id. at 2:56-58, 7:33-37. Similarly, the patents state
that DMA descriptors are used to both “fetch POR sequencer descriptor fragments” and also “to
transfer system firmware” to memory. Id. at 7:47-50. This description confirms that, consistent
with the normal understanding of “DMA descriptor,” the DMA descriptors of the 084 and ’694
patents contain the information necessary for the DMA controller to perform a transfer—namely,
source/destination address and a length in bytes. Additionally, the patents refer to DMA descriptors
as “pointing to” particular information. For example, DMA descriptors are described as “point[ing]
to a system firmware fragment” (id. at 3:40-51). Again, this indicates that the DMA descriptors
include source address information. Additionally, U.S. App. No. 2005/0120146—which the 084
and 694 patents cite as “related art” (id. at 1:21, 1:56-2:8)—describes “program[ming] the DMA
engine with source and target device addresses and an initial transfer length,” which allows the
DMA engine to perform a DMA transfer. U.S. App. No. 2005/0120146 at [0053]. Yet again, this
indicates that the applicants for the *084/°694 patents understood, consistent with a POSITA’s
understanding, that a DMA descriptor requires at least source and destination address and length

(i.e., number of bytes) to be transferred.
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19. For these reasons, | agree with Intel that a POSITA would view “DMA descriptors”
and “DMA controller descriptors,” as those terms are used in the 084 and 694 patent claims, to

mean data structures that include at least a source address, a byte length, and a destination address.

I declare under penalty of perjury under the laws of the United States that the foregoing is
true and correct.

EXECUTED this 7th day of November, 2022, in Sacramento, California.

Donald Alpert, Ph.D.
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generates a HOLD or BR (bus request) to the processor. The processor completes the
current instruction; places the address, control, and data buses in a high-impedance
state (floats, tristates, or releases them); and responds to the DMAC with a HOLD-
acknowledge or BG (bus granted) and enters a dormant state. Upon receiving a
HOLD-acknowledge, the DMAC places the address of the memory location where
the transfer to memory will begin onto the address bus and generates a WRITE to
the memory while the disk controller places the data on the data bus. Hence, a direct
memory access is accomplished from the disk controller to the memory.

In a similar fashion, transfers from memory to I/O devices are also possible. DMACs
are capable of handling block transfers of data. The DMAC automatically incre-
ments the address on the address bus to point to each successive memory location as
the I/O device generates (or receives) data. Once the transfer is complete, the buses
are returned to the processor and it resumes normal operation.

Not all DMA controllers support all forms of DMA. Some DMA controllers simply
read data from a source, hold it internally, and then store it to a destination. They
perform the transfer in exactly the same way that a processor would. The advantage
in using a DMA controller instead of a processor is that if the transfer were to be per-
formed by the processor, each transfer would still have program fetches associated
with it. Thus, even though the transfer takes place by sequential reads and writes, the
DMA controller does not also have to fetch and execute code, thereby providing a
faster transfer than a processor.

Support for DMA is normally not found in small microcontrollers. Some mid-range
processors (16-bit, low-end 32-bit) may have DMA support. All high-end processors
(32-bit and above) will have DMA support, and many include a DMA controller on-
chip. Similarly, peripherals intended for small-scale computers will not provide DMA
support, whereas peripherals intended for high-speed and powerful computers defi-
nitely will have DMA support.

Parallel and Distributed Computers

Some embedded applications require greater performance than is achievable from a
single processor. For cost reasons, it may not be practical to implement a design with
the latest superscalar RISC processor, or perhaps the application lends itself to dis-
tributed processing where the tasks are run across several communicating machines.
[t may make more sense to use a fleet of lower-cost processors, distributed through-
out the installation. It is becoming increasingly common to see embedded systems
implemented using parallel processors.

Introduction to parallel architectures

The traditional architecture for computers follows the conventional, Von Neumann
serial architecture. Computers based on this form usually have a single, sequential

22 | Chapter1: AnIntroduction to Computer Architecture
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For Joan, Alan, and Brian.
Thanks again for your patience.

Mike

For Chantal.
Thanks again for your understanding,
love, and active support.

And to Newton—and now Darwin.
For many more missed walks.

Robert
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Appendix C
Scatter/Gather

This section describes scatter/gather through LLI. It contains the following section:
. Scatter/gather through linked list operation on page C-2.
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Scatter/Gather

The final LLI is stored at 9x20070 and contains:

source start address 0x11200

destination address set to the destination peripheral address
transfer width, word, 32-bit

transfer size, 3 072 bytes, 0xC00

source and destination burst sizes, 16 transfers

next LLI address, 0x9.

Because the next LLI address is set to zero, this is the last descriptor, and the DMA
channel is disabled after transferring the last item of data. The channel is probably set
to generate an interrupt at this point to indicate to the ARM processor that the channel
can be reprogrammed.

ARM DDI 0218E
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Cache way

Cold reset

Coprocessor

Core

CoreSight

Data Abort

Data cache

Glossary

A group of cache lines (or blocks). It is 2 to the power of the number of index bits in size.
See also Cache terminology diagram on the last page of this glossary.

Also known as power-on reset. Starting the processor by turning power on. Turning
power off and then back on again clears main memory and many internal settings. Some
program failures can lock up the processor and require a cold reset to enable the system
to be used again. In other cases, only a warm reset is required.

See also Warm reset.

A processor that supplements the main processor. It carries out additional functions that
the main processor cannot perform. Usually used for floating-point math calculations,
signal processing, or memory management.

A core is that part of a processor that contains the ALU, the datapath, the
general-purpose registers, the Program Counter, and the instruction decode and control
circuitry.

The infrastructure for monitoring, tracing, and debugging a complete system on chip.

An indication from a memory system to the core of an attempt to access an illegal data
memory location. An exception must be taken if the processor attempts to use the data
that caused the abort.

See also Abort, External Abort, and Prefetch Abort.

A block of on-chip fast access memory locations, situated between the processor and
main memory, used for storing and retrieving copies of often used data. This is done to
greatly increase the average speed of memory accesses and so improve processor
performance.

Direct Memory Access (DMA)

DMA

Endianness

Event

An operation that accesses main memory directly, without the processor performing any
accesses to the data concerned.

See Direct Memory Access.

Byte ordering. The scheme that determines the order that successive bytes of a data
word are stored in memory. An aspect of the system’s memory mapping.

See also Little-endian and Big-endian

1 (Simple) An observable condition that can be used by an ETM to control aspects of a
trace.

2 (Complex) A boolean combination of simple events that is used by an ETM to control
aspects of a trace.
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FOR THE WESTERN DISTRICT OF TEXAS

WACO DIVISION

BiTMICRO LLC,

Plaintiff, Case No. 6:22-cv-00331-ADA

V.

KIOXIA AMERICA, INC.
And KIOXIA CORPORATION,
Defendants.
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I, Janice L. Ta, declare as follows:

1. I am admitted to practice in the Western District of Texas and am a partner at the
law firm of Perkins Coie, LLP, counsel of record for Intel Corporation (“Intel””) in the above-
captioned action. | submit this declaration in support of Defendants” Opening Claim Construction
Brief in the above-captioned matter.

2. Attached hereto as Exhibit F is a true and correct copy of an excerpt from the
prosecution File History for U.S. Patent No. 7,826,243.

3. Attached hereto as Exhibit G is a true and correct copy of an excerpt from The
Authoritative Dictionary of IEEE Standard Terms (7th ed.) (Inst. of Elec. & Electronics Engineers,
Inc. 2000).

4. Attached hereto as Exhibit H is a true and correct copy of an excerpt from
Microsoft Computer Dictionary (5th ed.) (Microsoft Corp. 2002).

5. Attached hereto as Exhibit I is a true and correct copy of an excerpt from the
prosecution File History of U.S. Patent No. 6,496,939.

I declare under penalt}/ of perjury under the laws of the United States that to the best of

my knowledge and recollection the foregoing is true and correct.

EXECUTED this 9th day of November, 2022, in Austin, Texas.

7

Janice L. Ta&
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Attorney Docket: 6005.011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: BRUCE et al. Group Art Unit: 2892

Serial No.: 11/322,442 Examiner: ULLAH, Elias

For: MULTIPLE CHIP MODULE AND PACKAGE

)
)
)
)
Application Filing Date: 29 Dec 2005 )
)
)
STACKING FOR STORAGE DEVICES )

)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

AMENDMENT AND REPLY TO SECOND OFFICE ACTION
Dear Examiner:

In response to the Office Action, mailed 13 May 2009, please kindly amend

this Application as follows and consider the remarks set forth below.
Amendments to the Specification begin on page 2;
A listing of claims begins on page 7;
Amendment(s) to the Drawings begins on page 19; and
Remarks begin on page 21 of this paper.

Replacement sheets of drawings incorporating the changes proposed in the
Amendments to the Drawings and corresponding to the written description,
respectively, are attached to this paper.
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Amendments to the Specification

Text in underline indicates new text, while text in strike-out format or between

a pair of double brackets indicates deletion of the text.

In the Specification, as previously amended, please enter the amendments

shown with respect to the replacement paragraphs identified below.

Please replace the title on page 1, lines 1-2, with the following replacement
title.

Multiple Chip Module and Package Stacking For Storage Devices
Please replace the paragraph on page 8, line 13 through 15, with the following
replacement paragraph.

Figure 21a shows another pin assignment and connection technique for creating-be-able-te

eenneeta serial chain route_through e multiple modules in a stack by connecting a set of serial

chain connections, according to another example embodiment of the present invention.

Please replace the paragraph on page 20, line 19 through page 21, line 16,

with the following replacement paragraphs.

Figure 19 shows a first pin assignment and connection technique that enables a selection of
specific module in a multiple module stack. The figure illustrates the controller and SDRAM
modules as an example. " The SDRAM module balls, such as 1907, are represented by big oblong
shapes, and the pads such as 1908 are represented by smaller oblong shapes. A pad to ball
connection is represented by a rectangle, such as 1906. The controller module has four active pads

such as 1904, onc cach for the four SDRAM modules such as 1901. An active pad may be also

Inre BRUCE etal.  (U.S. Serial. No. 11/322,442)
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referred to herein as an “active port”. The controller module’s active pad 00 1904 is ultimately

connected to SPRAM-snedule02s X0 ball 1903 of SDRAM module 0, active pad 01 is connected

to-SPRAM-medule s X0 ball 1902 of SDRAM module 1, and so on. These[[The]] X0 balls are

the active balls for these[[the]] SDRAM modules, Thus, as illustrated in Figure 19, there is one

active ball, such as X0, ultimately coupled to one active pad per module.

All SDRAM modules are identical, and in the example shown in Figure 19, [[which]]

include the following connections-as-feHews: an X1 passive ball is connected to an X1 passive

pad, an X2 passive ball to X2 passive pad, and so on. The connection between a passive ball on

one surface of a SDRAM module and a passive pad on another surface of the same SDRAM

module, such as the X1 passive ball and X1 passive pad connection in Figure 19, is named

“passive port”, such as passive ports 1909 illustrated in Figure 19. The technique involves using a
ladder-like routing path, such as 1905 on the stacked modules. This technique enables the

controller module’s active pad to be routed to the desired specific module in the stack. Thus, an

active signal applied at an active pad, such as active pad 02, shown with reference number 1904

on controller module 1910, is routed through at least one passive port connecting a passive ball

and passive pad, such as the passive ports 1905 connecting passive ball X2 to passive pad X2 and

passive ball X1 to passive pad X2, respectively, so that this active signal eventually reaches an

active ball, such as X0 ball SDRAM Module 2 in fig. 19. The example embodiment illustrated in

Figurefigure 19 comprises a repeating pattern for the balls and pads. Passive balls are connected
within each module to passive pads with an offset distance equaling one periodic distance of the
repeating pattern. For example in Figure 19, an X1 passive ball is connected to an X1 passive pad,

X2 passive ball to X2 passive pad, etc. Fhe-impertance-is-the-appreach By using repeating

patterns and offsetting of the passive ball to passive pad within each module, other offset distances

Inre BRUCE etal.  (U.S. Serial. No. 11/322,442)
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can be used [[also]] in alternativeether embodiments of the present invention.[[,]] e-g- For

example, an alternative embodiment may include using an offset of two or any multiple of the

periodic distance of the repeating pattern. This[[The]] alternative-example embodiment is not

intended todeesnet limit the scope of the present invention_in any way.

Please amend the paragraph on page 23, line 1 through page 24, line 6, with
the following replacement paragraphs.

The last connection technique is used for serial routing of all modules in the stack and
allowing them to be externally accessible for horizontal expansion on a PCB, such as a main
board. Figure 21a shows how this technique is implemented in the stacking method. The main
board 2101 [[ ]]contains the input signals 2102 which will then be connected to IN ball 2104 of

the base module 2103. The modules, including base module 2103, stack modules 2106 and 2130,

and an end module, such as top module 2108, cach have a ball and a pad that are coupled together

by a serial chain circuit. For example, base module 2103 includes a serial chain circuit 2127 that

couples IN ball 2104 with OUT pad 2105, and a serial chain circuit 2136 that couples QUT pad

2137 with OUT ball 2138: module 2106 includes a serial chain circuit 2128 that couples IN ball

2107 with OUT pad 2129. and a serial chain circuit 2139 that couples OUT pad 2140 with QUT

ball 2141; module 2130 includes a serial chain circuit 2131 that couples IN ball 2132 with QUT

pad 2133, and a serial chain circuit 2142 that couples OUT pad ball 2143 with OUT ball 2144; and

top module 2108 includes a serial chain circuit 2134 that couples IN ball 2135 with OUT pad 2109

and a serial chain circuit 2145 that couples OUT pad 2110 with OUT ball 2113. Thus, the[[The]]

base module’s OUT pad 21085 is connected to IN ball 2107 of the first stack module 2106, and so
on.

A signal route that includes a serial chain circuit coupling an ball and pad is herein after

referred to as a “serial chain connection”, and at least two serial chain connections connected in

Inre BRUCE etal.  (U.S. Serial. No. 11/322,442)
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series are herein after referred to as a “‘serial chain route”, such as serial chain route 2146 or 2111.

The top module 2108[[,]] terminates the signal to the top pad 2109 and routes, with connection

2112, the signal internally to another pad, such as OUT pad 2110, which is connected directly to

the ball [[2113]] underneath, such as OUT ball 2113. Since the modules are identical, this routed

signal passes through another set of [[the]] serial chain connections that comprise another serial

chain route, such as serial chain route pads-and-bals-2111 for[[of]] the stack until it reaches the

OUT pad 2114 of the main board for external access. A serial chain connection includes a serial

chain input and a serial chain output. A serial chain input is disposed to receive a signal, while a

serial chain output is disposed to provide the signal. For example in Figure 21a. IN balls 2104,

2107, 2132, and 2135, and OUT pads 2110, 2143, and 2140 are serial chain inputs, respectively.

OUT pads 2105, 2129. 2133, and 2109, and OQUT balls 2113, 2144, 2141, and 2138 are serial

chain outputs, respectively. At least one of the balls and pads that are coupled to their respective

chain circuit may be in the form of a passive ball and passive pad, respectively, since an active

signal, such as signal 2102, applied at active pad 2101, can be routed through a series of serial

chain circuits that couple respective balls and pads. In effect, each of these serial chain circuits

functions as a passive port. A serial chain circuit, however, can also terminate a serial chain route,

such as serial chain route 2146, and branching or routing this serial chain route to another pad that

functions as a serial chain input of another serial chain route, such as serial chain route 2111, as

described further below.

RegardingHew the top module, terminates the serial chain termination and branchinges

them-out to other pads is shown in Figure 21b. All modules have a control circuit that includes a

selectable buffer 2115 that tri-states the input when pulled low. The signal from the IN balls 2116
enters the internal circuit 2117 and exits the circuit connecting to the OUT pad 2118. “The buffer’s

2115 control line is weakly pulled up internally. The “StkLow” ball is connected internally to

Inre BRUCE etal.  (U.S. Serial. No. 11/322,442)
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GND 2119, thus pulling down the buffer control line when a module is stacked above it, and it is
pulled up when no module is stacked directly above it. When the buffer control line is pulled
high, it will let the input signal branch out 2120 to the other pads, thus creating a connection route
or trace that loops back to the base module solder balls. ‘When a module is stacked above a
module that is disposed with selectable buffer 2115 in the manner shown, the buffer control signal
is pulled low, tri-stating the input signal and_disallowing the branching effect. This technique
allows the signal to be accessible to the external balls of the base module, thus horizontal
expansion for a serial signal is achievable. The balls are then routed, with connection 2121, to the
other modules 2122 on the other locations. The same technique is used on the main board 2123,
when no package is detected on the “StkLow” pad, the buffer allows the input to connect to the
designated pads on the other locations. The tri-stated buffer technique is redundant to all
locations. An example is the JTAG TDI-TDO signal. The driver [[diver]] circuit 2125 sends out

TDI signals to the pads and the closing TDO signal 2124 loops back to the driver circuit.

Inre BRUCE etal.  (U.S. Serial. No. 11/322,442)
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Listing of Claims:

This listing of claims will replace all prior versions, and listings, of claims in the
application.

1. (PREVIOUSLY CANCELLED) A method for stacking a plurality of modules
comprising the steps of:

providing one or more active port on the plurality of modules for carrying one
or more active signal;

providing one or more passive port on the plurality of modules for passing
through the one or more active signals; and

stacking the plurality of modules.

2. (PREVIOUSLY CANCELLED) The method of claim 1 wherein the one or more

passive port forms a ladder like routing path.

3. (PREVIOUSLY CANCELLED) The method of claim 1 wherein one or more of the
plurality of module is rotated before being stacked and the one or more passive port

forms a rotational routing path.

4. (PREVIOUSLY CANCELLED) The method of claim 1 further comprising the step of
providing one or more pair of daisy chain input port and daisy chain output port for
forming a first daisy chain connection wherein each pair of the daisy chain input port

and the daisy chain output port are connected through a daisy chain circuit.

Inre BRUCE etal.  (U.S. Serial. No. 11/322,442)
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5. (PREVIOUSLY CANCELLED) The method of claim 4 further comprising the step of
providing one or more control port for enabling a routing path extending the first

daisy chain connection within an end module.

6. (PREVIOUSLY CANCELLED) The method of claim 5 wherein the routing path

within the end module is connected to a second daisy chain connection.

7. (PREVIOUSLY CANCELLED) The method of claim 1 wherein one or more of the

plurality of modules is a main board.

8. (PREVIOUSLY CANCELLED) The method of claim 7 wherein one or more vertically

stacked module is connected to the main board.

9. (PREVIOUSLY CANCELLED) The method of claim 2:

wherein each of the plurality of modules comprises a first side and a second
side;

wherein the one or more active port is connected to one or more active ball on
the first side of one or more corresponding module;

wherein the one or more passive port is connected to one or more passive ball
on the first side and one or more passive pad on the second side of one or more
corresponding module;

wherein each of the one or more passive ball and each of the one or more
passive pad connected to a same passive port are located between a pre-determined
distance to each other in a repeating pattern, the pre-determined distance equaling a

multiple of a

Inre BRUCE etal.  (U.S. Serial. No. 11/322,442)
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periodic distance of the repeating pattern;

wherein one or more active port of a base module is routed to a same location
on one or more modules through the ladder like routing path; and

wherein the ladder like routing path comprises one or more passive ball and
one

or more passive pad.

10. (PREVIOUSLY CANCELLED) The method of claim 3:

wherein each of the plurality of modules comprises a first side and a second
side;

wherein the one or more active port is connected to one or more active ball on
the first side of one or more corresponding module;

wherein the one or more passive port is connected to one or more passive ball
on the first side and one or more passive pad on the second side of one or more
corresponding module;

wherein each of the one or more passive ball and each of the one or more
passive pad connected to a same passive port are located opposite each otherin a
repeating pattern;

wherein one or more active port of a base module is routed to a same location
on one or more modules through the rotational routing path; and

wherein the rotational routing path comprises one or more passive ball and
one

or more passive pad.

11. (PREVIOUSLY CANCELLED) The method of claim 4:

Inre BRUCE etal.  (U.S. Serial. No. 11/322,442)
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wherein each of the plurality of modules comprises a first side and a second
side;

wherein the one or more daisy chain input port is connected to one or more
passive ball on the first side and the one or more daisy chain output port is
connected to one or more passive pad on the second side of one or more
corresponding module;

wherein each of the one or more passive ball and each of the one or more
passive
pad corresponding to a same daisy chain port are located opposite each other;

wherein one or more active port of a base module is routed to a same location
on one or more modules through the daisy chain connection; and

wherein the daisy chain connection comprises one or more daisy chain circuit,

one or more passive ball and one or more passive pad.

12. (PREVIOUSLY CANCELLED) The method of claim 5:

wherein each of the plurality of modules comprises a first side and a second
side;

wherein the one or more daisy chain input port is connected to one or more
passive ball on the first side and the one or more daisy chain output port is
connected to one or more passive pad on the second side of one or more
corresponding module;

wherein each of the one or more passive ball and each of the one or more
passive

pad corresponding to a same daisy chain port are located opposite each other;
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wherein one or more active port of a base module is routed to a same location
on one or more modules through the daisy chain connection;

wherein the daisy chain connection comprises one or more daisy chain circuit,
one or more passive ball and one or more passive pad; and

wherein the routing path comprises one or more tri-state driver controlled by

the one or more control port.

13. (PREVIOUSLY CANCELLED) The method of claim 6:

wherein each of the plurality of modules comprises a first side and a second
side;

wherein the one or more daisy chain input port is connected to one or more
passive ball on the first side and the one or more daisy chain output port is
connected to one or more passive pad on the second side of one or more
corresponding module;

wherein each of the one or more passive ball and each of the one or more
passive
pad corresponding to a same daisy chain port are located opposite each other;

wherein one or more active port of a base module is routed to a same location
on one or more modules through the daisy chain connection;

wherein the daisy chain connection comprises one or more daisy chain circuit,
one or more passive ball and one or more passive pad;

wherein the routing path comprises one or more tri-state driver controlled by
the one or more control port; and

wherein one or more daisy chain connection are extended through one or

more vertically stacked module connected to a main board.
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14. (CURRENTLY AMENDED) A stacked module comprising a plurality of modules
each comprising:
one or more active ports for carrying one or more active signal; [[and]]
one or more passive ports for passing through the one or more active
signals;[[.]]

a first serial chain route that includes at least one serial chain connection, the

serial chain connection including: a serial chain circuit, a serial chain input, and serial

chain output; said serial chain input coupled to said serial chain output through said

serial chain circuit;

a second serial chain route and a control circuit for enabling a routing path

that connects the first serial chain route with the second serial chain route within an

end module: and

said control circuit is disposed to enable the routing path in response to a

control input signal received from another module from the plurality of modules

when the end module is coupled to the another module.

15. (CURRENTLY AMENDED) The stacked module of claim 14 wherein the one or

more passive port forms a ladder like routing path, and the passive port connects a

passive ball on one surface of a module to a passive pad on another surface of the

module.

16. (CURRENTLY AMENDED) The stacked module of claim 14 wherein one or more
of the plurality of modules is rotated before being stacked and the one or more

passive port forms a rotational routing path.
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17. (CANCELLED) The stacked module of claim 1 further comprising one or more
pair of daisy chain input port and daisy chain output port for forming a first daisy
chain connection wherein each pair of the daisy chain input port and the daisy chain

output port are connected through a daisy chain circuit.

18. (CANCELLED) The stacked module of claim 17, further comprising one or more
control port for enabling a routing path extending the first daisy chain connection

within an end module.

19. (CANCELLED) The stacked module of claim 18 wherein the routing path within

the end module-is connected to a second daisy chain connection.

20. (CURRENTLY AMENDED) The stacked module of claim 14 wherein one or more

of the plurality of modules includes is-a main board.

21. (ORIGINAL) The method of claim 20 wherein one or more vertically stacked

module is connected to the main board.

22. (CURRENTLY AMENDED) The stacked module of claim 15:

wherein each of the plurality of modules comprises a first side and a second
side;

wherein the one or more active port is connected to one or more active ball on

the first side of one or more corresponding module;
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wherein the one or more passive port is connected to one or more passive ball
on the first side and one or more passive pad on the second side of one or more
corresponding module;

wherein each of the one or more passive ball and each of the one or more
passive pad connected to a same passive port are located between a pre-determined
distance to each other in a repeating pattern, the pre-determined distance equaling a
multiple of a periodic distance of the repeating pattern;

wherein one or more active port of a base module is routed to a same location

on one or more modules through the ladder like routing path; and

wherein at least one of the laddertikereuting-path-comprises one or more

passive ball and one or more passive pad_forms a ladder like routing path.

23. (CURRENTLY AMENDED) The stacked module of claim 16:

wherein each of the plurality of modules comprises a first side and a second
side;

wherein the one or more active port is connected to one or more active ball on
the first side of one or more corresponding module;

wherein the one or more passive port is connected to one or more passive ball
on the first side and one or more passive pad on the second side of one or more
corresponding module;

wherein each of the one or more passive ball and each of the one or more
passive pad connected to a same passive port are located opposite each otherin a
repeating pattern;

wherein one or more active port of a base module is routed to a same location

on one or more modules through the rotational routing path; and
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wherein at least one of the retatienalreutingpath—eomprises one or more

passive ball and one or more passive pad_form a rotational routing path.

24. (CURRENTLY AMENDED) The stacked module of claim 14[[17]]:
wherein each of the plurality of modules comprises a first side and a second

side, and the one or more passive ports includes a first passive port connected to a

passive ball disposed on the first side and to a passive pad disposed on the second

side of a module from the plurality of modules;

wherein the enre-er-meore serial[[daisy]] chain input pertis-includes eennected
te the enre-ermore passive ball enthefirstside and the ere-ermere serial daisy
chain output pert includes the isconnectedto-one-oermmore-passive pad-en-the
second-side-of-one-or-more—corresponding-module;

wherein eaeh-ef-the ereoerrrore passive ball and eaeh-efthe ereermere

passive pad cerrespeonding-toa-same-daisy-chainpeort are located opposite each

other;_and

further including a base module having an active port for providing a signal,

said signal routed to a same location on the plurality of modules through the first

serial chain route.

25. (CURRENTLY AMENDED) The stacked module of claim 14[[18]]:
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wherein the routing path includes eemprises-one or more tri-state driver

controlled by the ere-ermere control circuit pert.

26. (CURRENTLY AMENDED) The stacked module of claim 25[[19]]_further

including:
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a main board coupled to another stacked module having a third serial chain

route; and

another control circuit for enabling another routing path that connects the

second serial chain route with the third serial chain route.

27. (CURRENTLY AMENDED) The stacked module of claim 15, wherein:
the stacked module further includes a first outside surface and a second
outside surface, the first and second outside surfaces disposed to face opposite each

other;_and

at least one of the plurality of modules includes a first module having a first

target location terminating between the first and second outside surfaces.

28 (PREVIOUSLY ADDED) The stacked module of claim 27, wherein the

plurality of modules further includes a second module and a third module, the
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second module including a second module surface that includes the first outside
surface and the third module including a third module surface that includes the

second outside surface.

29. (PREVIOUSLY ADDED) The stacked module of claim 15, further including a
second ladder like routing path; and wherein:

the plurality of modules includes a first module and a second module, the first
and second modules respectively including a first target location and a second target
location, the second target location located within the stacked module; and

the ladder like routing path for routing one of the active port to the first target
location, and the second ladder like routing path for routing another one of the active

port to the second target location.

30. (PREVIOUSLY ADDED) The stacked module of claim 29, further including a
second ladder like routing path; and wherein:

the stacked module includes a first outside surface and a second outside
surface, the first and second outside surfaces disposed to face opposite each other;

the ladder like routing path terminates at the first target location; and

the second ladder like routing path terminates at the second target location,
the second target terminating within the stacked module and located between the

first and second outside surfaces;

31. (PREVIOUSLY ADDED) The stacked module of claim 29, wherein the second

target location is located between the first and second outside surfaces.
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Amendment(s) to the Drawings

The following proposed amendments to the Drawings are provided in the form
of replacement drawing sheets, which are each labeled “"Replacement Sheet” in their
respective page headers pursuant to 37 CFR 1.84(c). Support for the amendments
below is provided on pages XX in the Substitute Specification previously submitted

on 12 February 2009. No new matter has been added.

Figure 19 has been amended as described below.
A set of parenthesis has been placed around the text “Controller
Module”.
Reference number “1910” has been placed above the text “(Controller
Module)”.
Multiple instances of reference number “"1909” has been inserted as
shown in the Replacement Sheet; Reference number *1909” corresponds to
the element named “passive port” in the Specification as amended at p. 22.
Multiple instances of reference number "1904” has been inserted to the
drawing elements annotated with “"01”, “02”, and “03”, and referred to in the

Specification as “active pads” or “active ports” at p. 21.

Figure 21a in drawing sheet 27/28 has been amended as described below:
Element numbers 2103, 2106, and 2108 have been moved from the left

to the right side of the Drawing sheet.
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Element numbers 2127 through 2135, inclusive, element numbers
2137, 2138, 2140, 2141, and 2143 have been added as shown.

Drawing elements corresponding to new element numbers 2136, 2139,
2142, 2145, 2146 have been added.

Drawing element corresponding to element number 2111 has been

adjusted in length and position as shown.

The figure in drawing sheet 28/28 has been amended by replacing the figure
label “Figure 21a” to “Figure 21b”. The drawing on drawing sheet 28/28 as originally
filed was represented with the figure label of “Figure 21b” but the Amendments to

the Drawings submitted on 13 February 2009 was inadvertently amended to include

“Figure 21a”.
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Remarks

The specification and drawings have been amended to correct minor errors
noted in the Office Action and otherwise. These corrections are of a clerical nature

and do not add "new matter".

Claims 1 and 13 have been previously cancelled without prejudice.

Claims 14-16, 20 and 22-27 are amended.

Claims 17-19 are cancelled without prejudice.

The text of original claim 21 and of previously added claims 28-31 remain
unchanged but their meaning have changed because they depend from amended

claims.

Request for Acknowledgement and Acceptance of Substitute Drawings Submitted on

13 February 2009

In the Office Action, the drawings filed on “"29 December 2005”, named the
“Acknowledgment Date”, were “accepted” by the Examiner. Applicants kindly note
that the Drawings were amended and provided in the form of Replacement Sheets,
collectively referred to herein as the "Amended Drawings”, with the USPTO by the
Applicants through the Response and Amendment to Office Action submitted with the
USPTO on 13 February 2009, named the “Prior Response”. The Acknowledgment
Date used in the Office Action, however, reflects the original Application filing date of
this application and thus, refers to the original Drawings rather than the Amended
Drawings. With due respect, the Acknowledgement seems to be inadvertent, and

consequently, Applicants request that the Amended Drawings previously submitted
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in the Prior Response also be reviewed and acknowledged if applicable.

Amendments to The Current Drawings

Figures 19 and 21a, and the Figure on sheet 28/28 have been amended, and
are provided in the form of replacement drawing sheets in accordance with 37 CFR
1.121. These amendments are described in detail in the "Amendments to the

Drawings” section above.

Examiner Interview Conducted on 8 May 2009

Withdrawn claims 17-19 and 24-26 have been reconsidered by the Examiner
because claim 17 has been amended to depend from claim 14 instead of claim 1
during the telephone interview, named “Examiner Interview”, conducted between the
undersigned and the Examiner on 8 May 2009. Accordingly, claims 17-19 and 24-26
have been entered for further consideration by the Examiner. The undersigned on
behalf of the applicants extend much thanks to the Examiner for his responsiveness

during the Examiner Interview.

The First 35 USC §112, Second Paragraph, Rejection

Claims 14-26 are rejected under 35 USC, second paragraph, as being
indefinite for failing to particularly point out and distinctly claiming the subject
matter which the applicant regards as the invention. The Applicants respectfully

traverse this rejection.
In the Office Action, it is asserted that in:

base claim 1, applicants claimed "one or more passive port for passing

though the one or more active signals". However, in light of applicants'
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discloser, as it would be interpreted by one of ordinary skill in the art,
above claim limitations do not set out and define the invention with a
reasonable degree of precision and particularity. For purpose of

examination, Examiner assumes the "passive port" is a connection on

active port for carrying signal.

Definiteness of claim language must be analyzed, not in a vacuum, but in light of
Applicants written disclosure, the prior art, and the claim interpretation that would
be given by one of ordinary skill in the art at the time the invention was made.
MPEP 2173.02. Applicants may be their own lexicographers. MPEP 2173.01. The
Specification at p. 21, line 7 through p. 22, line 4, as amended in the "Amendments

to the Specification” section above, recites in part:

...A connection between a passive ball on one surface of a
SDRAM module and a passive pad on another surface of the same
SDRAM module, such as the X1 passive ball and X1 passive pad
connection in Figure 19, is named “passive port”, such as passive ports

1909 illustrated in Figure 19. (Emphasis added).

The above description should be read in conjunction with amended Figure 19, which
shows that a passive port 1909 connects “a passive ball”, such as passive ball X2,
“on one surface of a SDRAM module”, such as SDRAM module 0, and a passive pad”,
such as passive pad X3, “on another surface of the same DRAM module”, such as
SDRAM module 0. Thus, “a connection between a passive ball on one surface of a
SDRAM module and a passive pad on another surface of the same SDRAM module” is

a “passive port”. The above amendments render moot the First 35 USC § 112,
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Second Paragraph rejection as to claims 14-26, and the Specification and claims now

comply with the statutory requirements.

In order to properly provide a complete response to the Office Action, please
kindly note that the Office Action refers to “base claim 1”. The applicants believe
that this reference to “base claim 1” is inadvertent because base claim 1 has been
withdrawn from consideration due to the earlier received Restriction Requirement,
and consequently, the applicants have responded to this rejection with respect to

base claim 14 from which claims 15 through 26 depend.

The Second 35 USC §112, Second Paragraph, Rejection

Claims 22-26 are rejected under 35 USC, second paragraph, as being
indefinite for failing to particularly point out and distinctly claiming the subject
matter which the applicant regards as the invention. The Applicants respectfully

traverse this rejection.
In the Office Action, it is asserted that

in claims 22-23, applicants claimed "one or more passive ball and one
or more passive pad". However, in light of applicants' discloser, as it
would be interpreted by one of ordinary skill in the art, above claim
limitations do not set out and define the invention with a reasonable
degree of precision and particularity. For purpose of examination,
Examiner assumes the "passive port inherently comprises passive ball

and passive pad".

The Specification as amended beginning from p. 21, line 7 through p. 22, line 4,
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recites in part:

...A connection between a passive ball on one surface of a SDRAM
module and a passive pad on another surface of the same SDRAM
module, such as the X1 passive ball and X1 passive pad connection in
Figure 19, is named “passive port”, such as passive ports 1909

illustrated in Figure 19. (Emphasis added).

The above description should be read in conjunction with amended Figure 19, which
shows that a passive port 1909 connects “a passive ball”, such as passive ball X2,
“on one surface of a SDRAM module”, such as SDRAM module 0, and a passive pad”,
such as passive pad X3, “on another surface of the same DRAM module”, such as
SDRAM module 0. Thus, the recitation of “one or more passive ball and one or more
passive pad” by the rejected claims particularly points out and distinctly claims the
invention. By these amendments, the Second 35 USC § 112, Second Paragraph
rejection has been rendered moot as to claims 14-26, and the Specification and

claims now comply with the statutory requirements.

The Third 35 USC §112, Second Paragraph, Rejection

Claims 17-19 and 24-26 are rejected under 35 USC, second paragraph, as
being indefinite for failing to particularly point out and distinctly claiming the subject
matter which the applicant regards as the invention. The Applicants respectfully

traverse this rejection.

In the Office Action with respect to claim 17, it is asserted that:
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...applicants claimed "one or more pair of daisy chain input port and
daisy chain output port ". However, in light of applicants' discloser, as it
would be interpreted by one of ordinary skill in the art, above claim
limitations do not set out and define the invention with a reasonable
degree of precision and particularity. For purpose of examination,
Examiner assumes the "limitation associated with daisy chain will read

as ladder like routing path connection”.

The Specification at page 23, line 14 through page 24, line 20; Figure 21a;
and the above claims have been amended so that these claims now
particularly point out and distinctly claim the subject matter regarded as the
invention by the Applicants. Support for the amendment made in the
Specification is supported by the originals claims, including claim 17, 18, 24,
and 25. The Specification and these claims now comply with the statutory

requirements, rendering the Third Section 112 Rejection moot.

The First 35 USC §102 Rejection

Claims 14-15 and 17-31 are rejected under 35 USC 102(b) as being

anticipated by Kyougoku et al. (Kyougoku, US 5,995,379) of record.

The First 35 USC §102(b) Rejection

In the Office Action, claims 14-15 and 17-31 have been rejected under 35 USC
102(b) as being allegedly anticipated by Kyougoku et al. (Kyougoku, US 5,995,379)

of record. This rejection is respectfully traversed.

In the Office Action it is asserted that with respect to claim 14, “Kyougoku
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shows a stacked module (Fig. 5) comprising: one or more active port (B1) for
carrying one or more active signal (Fig. 5); and one or more passive port (L1, L4) for

passing through the one or more active signals (Fig. 5).

Independent Claim 14

Amended claim 14, recites in part:

a first serial chain route that includes at least one serial chain
connection, the serial chain connection including: a serial chain circuit, a
serial chain input, and serial chain output; said serial chain input
coupled to said serial chain output through said serial chain circuit;

a second serial chain route and a control circuit for enabling a
routing path that connects the first serial chain route with the second

serial chain route within an end module; and

said control circuit is disposed to enable the routing path in
response to a control input signal received from another module from
the plurality of modules when the end module is coupled to the another

module.

Kyougoku fails to teach or disclose the above claim limitations, and hence,

claim 14 is allowable.

Dependent Claim 15

In the Office Action it is also asserted that with respect to claim 15, "Kyougoku
shows the one or more passive port forms a ladder like routing path (L1-L6).”

Applicants respectfully traverse this rejection.
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Claim 15 depends on allowable base claim 14. Thus, claim 15 is also allowable
for the same reasons stated for base claim 14 since an allowable base claim renders

its dependent claim(s) also allowable.

Dependent Claims 17-19

Dependent claims 17-19 have been cancelled without prejudice. In addition,
claim 14, recites additional claim limitations that are not shown or disclosed by the
arguments presented in the Office Action with respect to claims 17-19. For example,
claim 14, recites a “control circuit disposed to enable the routing path in response to
a control input signal”, which is not shown in Kyougoku. Consequently, claim 14 is

also allowable for this additional reason.

Dependent Claims 20-21

Claims 20-21 ultimately depend on allowable base claim 14. Thus, claims 20-
21 are also allowable for the same reasons stated for base claim 14 above since an

allowable base claim renders its dependent claims also allowable.

Dependent Claims 22-23

Claims 22-23 ultimately depend on allowable base claim 14. Thus, claims 22-
23 are also allowable for the same reasons stated for base claim 14 above since an

allowable base claim renders its dependent claims also allowable.

Dependent Claims 24-26

Claims 24-26 ultimately depend on allowable base claim 14. Thus, claims 24-
26 are also allowable for the same reasons stated for base claim 14 above since an

allowable base claim renders its dependent claims also allowable.
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In addition, claim 25 recites in part, “wherein the routing path includes one or
more tri-state driver controlled by the control circuit”, which is not taught or

disclosed in Kyougoku. For this additional, reason claim 25 is allowable.

In addition, claim 26 recites one or more additional claim limitations that are
not disclosed or taught in Kyougoku. For example, claim 26 recites in part, “a main
board coupled to another stacked module having a third serial chain route”. In
another example, claim 26 recites in part, “another control circuit for enabling
another routing path that connects the second serial chain route with the third serial
chain route”. Consequently, since Kyougoku does not disclose or teach one or both
of these additional claim limitations, claim 26 is allowable for these additional

reasons.

Dependent Claims 27-31

Claims 27-31 ultimately depend on allowable base claim 14. Thus, claims 27-
31 are also allowable for the same reasons stated for base claim 14 above since an

allowable base claim renders its dependent claims also allowable.

The Second 35 USC §102(b) Rejection

In the Office Action, claims 14-15 have been rejected under 35 USC 102(b) as
being allegedly anticipated by Beausoleil et al. (Beausoleil, US 6,469, 375). This

rejection is respectfully traversed.

In the Office Action it is asserted that with respect to claim 14, “Beausoleil
shows a plurality of modules each comprising comprising: one or more active port

18 (see attached Fig. 1) for carrying one or more active signal (Fig. 1); and one or
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more passive port (see attached Fig. 1) for passing through the one or more active

signals.

Independent Claim 14

Amended claim 14, recites in part:

a first serial chain route that includes at least one serial chain
connection, the serial chain connection including: a serial chain circuit, a
serial chain input, and serial chain output; said serial chain input
coupled to said serial chain output through said serial chain circuit;

a second serial chain route and a control circuit for enabling a
routing path that connects the first serial chain route with the second

serial chain route within an end module; and

said control circuit is disposed to enable the routing path in
response to a control input signal received from another module from
the plurality of modules when the end module is coupled to the another

module.

Beausoleil fails to teach or disclose the above claim limitations, and hence,

claim 14 is allowable.

Dependent Claim 15

In the Office Action it is also asserted that with respect to claim 15,
“Beausoleil shows wherein the one or more passive port forms a ladder like routing

path (see attached Fig. 1).” Applicants respectfully traverse this rejection.

Claim 15 depends on allowable base claim 14. Thus, claim 15 is also allowable
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for the same reasons stated for base claim 14 since an allowable base claim renders

its dependent claim(s) also allowable.

The First 35 USC §103 Rejection

The Examiner rejects claim 16 by asserting this claim is allegedly unpatentable
over Beausoleil et al. (Beausoleil, US 6,469,375). This rejection is respectfully

traversed.
In the Office Action it is asserted that with respect to claim 16:

Beausoleil teaches one or more of the plurality of module 14 (Fig. 1)
and stacked one or more passive port (see attached Fig. 1), but fails
teach module is rotated before being stacked and the one or more
passive port forms a rotational routing path. However, Applicants have
no support data, which convinces that the particular claimed
configuration is significant or is anything more than one of numerous
configurations a person of ordinary skill in the art would find obvious for
the purpose of providing mating surfaces. In re Dailey 149 USPQ 47,50
(CCPA 1966). See also Glue Co. v. Upton 97 US 3,24 (USSC 1878)., see

MPEP 2144.04.

Claim 16 depends from claim 1, which recites limitations not taught or

suggested by Beausoleil. For example, claim 1 recites in part:

a first serial chain route that includes at least one serial chain

connection, the serial chain connection including: a serial chain circuit, a
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serial chain input, and serial chain output; said serial chain input

coupled to said serial chain output through said serial chain circuit;

a second serial chain route and a control circuit for enabling a
routing path that connects the first serial chain route with the second

serial chain route within an end module; and

said control circuit is disposed to enable the routing path in
response to a control input signal received from another module from
the plurality of modules when the end module is coupled to the another

module.

Consequently, claim 1 is not rendered obvious by Beausoliel for the above reason,
rendering this Section 103 Rejection inapplicable here since an allowable base claim

renders its dependent claims also allowable.

In addition, Applicants agree with the Examiner that Beausoleil “fails to teach”
module is rotated before being stacked and the one or more passive port forms a
rotational routing path.” Applicants, however, kindly disagree that the limitation in
claim 16 that recites “one or more passive port forms a rotational routing path” is
without significance or “is anything more than one of a numerous configurations a
person of ordinary skill in the art would find obvious”. The cases cited in the Office

Action do not apply here because In re Daily or Glue Co. v. Upton, simply hold that

structures that are a "mere matter of choice”, or are not a new means “by which a
desirable change in the form of a common article of commerce is obtained”,
respectively. Indeed, if the configuration recited by this claim limitation is so

“numerous” so that it would be found obvious, a suitable prior art reference would be
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readily available. The lack of such a reference precludes the Applicants from

adequately responding to the Section 103 rejection on the merits.

Further, pursuant to MPEP 2144.04, the significance of the limitations recited
in claim 16 is presented in by the Specification (Substitute Specification submitted on

13 February 2009) at p. 21, line 18 through p. 22, line 21; and Figures 20a and 20b.

Consequently, under any of the above additional reasons, the Section 103

rejection does not apply here, rendering claim 16 allowable.

Petition for Extension of Time

A Petition for an Extension of Time is submitted in a separate paper and filed

on even date herewith.

Request for Allowance

It is believed that this Amendment places this Application into condition for

allowance. Early favorable consideration of this Amendment is earnestly solicited.

Respectfully submitted,

Dated: 13 November 2009 /Stephen R. Uriarte/
Stephen R. Uriarte, Reg. No. 40,854
Uriarte Law
2021 The Alameda,
Suite 225

San Jose, CA 95126
Tel: 408.244.2164 x111
Fax: 408.716.2651

Email: mail@uriartelaw.com
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REPLACEMENT SHEET
Multiple Chip Module and Package Stacking for Storage Devices

Inventors: Rey H. Bruce etal.  Application #: 11/322,442 Docket#: 6005.011
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Multiple Chip Module and Package Stacking for Storage Devices

Inventors: Rey H. Bruce et al.

Docket#: 6005.011

Application #: 11/322,442

28/28

Tt T T T T

AA

T3

—G¢Zl¢

—€¢l¢

N 7
sliastestiaalas salaslEstanlas
_ - _ -
1212
i 44X |
‘ : <3 k ) <3
@Qlno > ¢ Ino ) Wopps ) (U.Ino » (0Llno >/ M: no w Mr 10 W Mao NS W Mr no W M: no W
T ) C > C ) C ) )]
C ) ) ) J)C )
C > C 3y C > C 5 C 5
C ) )C ) )¢ )
C > C 5 C Y C J C )
@._.DOV AF._.DOV >>o|_v=mv mrz_ v moz_ v
[ =
@:N\. | 9Lz
qlg oJnbiy < mmw

-
T

—LL1¢

ocle

_|_

[PR2023-00783

Petitioner Intel Corp., Ex. 1012



Case 6:22-cv-00335-ADA Document 33-2 Filed 11/09/22 Page 40 of 72

EXHIBIT G

Petitioner Intel Corp., Ex. 1012
[PR2023-00783



Case 6:22-cv-00335-ADA Document 33-2 Filed 11/09/22 Page 41 of 72

IEEE 100

The Authoritative Dictionary of
IEEE Standards Terms

Seventh Edition

¢IEEE

Published by
Standards Information Network
IEEE Press

Petitioner Intel Corp., Ex. 1012
[PR2023-00783



Case 6:22-cv-00335-ADA Document 33-2 Filed 11/09/22 Page 42 of 72 b

Trademarks and disclaimers

IEEE believes the information in this publication is accurate as of its publication date; such information is subject
to change without notice. IEEE is not responsible for any inadvertent errors.

Other tradenames and trademarks in this document are those of their respective owners.

The Institute of Electrical and Electronics Engineering, Inc.
3 Park Avenue, New York, NY, 10016-5997, USA

Copyright © 2000 by the Institute of Electrical and Electronics Engineers, Inc. All rights reserved. Published
December 2000. Printed in the United States of America.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without
the prior written permission of the publisher.

To order IEEE Press publications, call 1-800-678-IEEE.
Print: ISBN 0-7381-2601-2 SP1122

See other standards and standards-related product listings at: http://standards.ieee.org/

The publisher believes that the information and guidance given in this work serve as an enhancement to users,
all parties must rely upon their own skill and judgement when making use of it. The publisher does not assume
any liability to anyone for any loss or damage caused by any error or omission in the work, whether such error
or omission is the result of negligence or any other cause. Any and all such liability is disclaimed.

This work is published with the understanding that the IEEE is supplying information through this publication,
not attempting 1o render engineering or other professional services. If such services are required, the assistance

of an appropriate professional should be sought. The IEEE is not responsible for the statements and opinions
advanced in this publication.

Library of Congress Cataloging-in-Publication Data

IEEE 100 : the authoritative dictionary of IEEE standards terms.— 7th ed.
p. cm.
ISBN 0-7381-2601-2 (paperback : alk. paper)
1. Electric engineering— Dictionaries. 2. Electronics— Dictionaries. 3. Computer
engineering— Dictionaries. 4. Electric engineering— Acronyms. 5. Electronics— Acronyms.
6. Computer engineering— Acronyms. L. Institute of Electrical and Electronics Engineers.

TK9 .128 2000
621.3'03—dc21 . 00-050601

Petitioner Intel Corp., Ex. 1012
[PR2023-00783



22-cv-00335-ADA Document 33-2 Fifad 11/09/22  Paggia,Qfidfion snd protecton

medium interface connector .
' tor (MIC) A connector interface at
necto

| ransmit and receive charactegslicslarc SI;‘CIC\/i[fIi(ejd

aching stations and concentrators. One class o S
for att Inection between the attaching stations and the lobe
(l_»saltaling. A second set is the attachment interface between the
concentrator and its lobes. A third set is the interface between
the concentrator and the trunk cabling. Two types of con-
nectors are specified: one for connecting to STP media and
one for connecting to UTP media. (C/LM) 8802-5-1998

medium ion (dc electric-field strength and ion-related quan-
tities) Ion comprised of several molecules or molecular clus-
ters bound together by charge that is larger and less mobile
than a small ion due to more mass or a greater number of
molecular clusters. Typical radius is in the range of 107> m
to 2 X 107% m. Mobility is in the range of 1077 m%/Vs to
1075 m?/Vs. (T&D/PE) 539-1990, 1227-1990r
medium noise (sound recording and reproducing system)
The noise that can be specifically ascribed to the medium. See
also: noise. 191-1953w
medium-pulse-repetition-frequency waveform A pulsed-ra-
dar waveform whose pulse-repetition frequency (PRF) is such
that targets of interest are ambiguous with respect to both
range and Doppler shift. See also: high-pulse-repetition-fre-
quency waveform; low-pulse-repetition-frequency wave-
form. (AES) 686-1997
medium scale integration (MSI) (A) Pertaining to an inte-
grated circuit containing between 100 and 500 transistors in
its design. Contrast: large scale integration; very large scale
integration; small scale integration; ultra-large scale integra-
tion. (B) Pertaining to an integrated circuit containing be-
tween 10 and 100 elements. (C) 610.10-1994
medium voltage (1) (cable systems in power generating sta-
tions) 601 to 15 000 V. (PE/EDPG) 422-1977
(2) (system voltage ratings) A class of nominal system volt-
ages greater than 1000 V and less than 100 000 V. See also:
low voltage; nominal system voltage; high voltage.
(IA/PSE/APP) 241-1990r, [80]
medium-voltage aluminum-sheathed power cable (alumi-
num sheaths for power cables) Cable used in an electric
system having a maximum phase-to-phase rms ac voltage
above 1 000 V to 72 500 V, the cable having an aluminum
sheath as a major component in its construction.
(PE/IC) 635-1989r
medium-voltage power cable (1) (cable systems in power
generating stations) Cables designed to supply power to util-
ization devices of the plant auxiliary system, operated at 601
to 15 000 V.
(2) Cable designed to supply power to utilization devices of
the plant auxiliary system, operated at 5000—46 000 V in
sizes ranging from 8 AWG (8.37 mm?) to 2000 kemil (1010.0
mm?). (PE/IC) 1185-1994
medium-voltage system (electric power for industrial and
commercial systems only) An electric system having a max-
imum root-mean-square alternating-current voltage above
1000 volts to 72 500 volts. See also: voltage classes.
(IA/PSE) 570-1975w

fnedium interface con

which signa

meet See: AND,
meg Colloquial reference for megabyte.  (C) 610.10-1994w
mega (M) (A) (mathematics of computing) A prefix indicating
one million (10°). (B) (mathematics of computing) In state-
ments involving size of computer storage, a prefix indicating
220, or 1 048 576. (C) 1084-1986
megabyte Either 1 000 000 bytes or 2% bytes. Notes. 1. The
user of these terms shall specify the applicable usage. If the
usage is 2! or 1024 bytes, or multiples thereof, then note 2
below shall also be included with the definition. 2. As used
in IEEE Std 610.10-1994, the terms kilobyte (kB) means 20
or 1024 bytes, megabyte (MB) means 1024 kilobytes, and
gigabyte (GB) means 1024 megabytes. See also: gigabyte.
(C) 610.10-199%4w

megacycle One million cycles. (C) 610.10-1994w

(PE/EDPG) 422-1977 °

megahertz (MHz) (1) A unit of frequency equal to 1 000 000
cycles per second. (LM/C) 802.7-1989,
(2) A unit of frequency equal to 1 000 000 Hz, that is, 106
Hz. (C) 610.7-1995

Meissner oscillator An oscillator that includes an isolated tank
circuit inductively coupled to the input and output circuits of
an amplifying device to obtain the proper feedback and fre.
quency. See also: oscillatory circuit. (AP/ANT) 145-1983

mel A unit of pitch. By definition, a simple tone of frequency
1000 hertz, 40 decibels above a listener’s threshold, produceg
a pitch of 1000 mels. Note: The pitch of any sound that jg
judged by the listener to be n times that of the 1-mel tone jg
n mels. (SP) [32]

melting channel The restricted portion of the charge in a sup.
merged resistor or horizontal-ring induction furnace in which
the induced currents are concentrated to effect high energy
absorption and melting of the charge. See also: induction
heating. (TA) 54-1955w, 169-1955w
melting-speed ratio (1) The ratio between between 0.1 s ang
300 s or 600 s minimum melting currents, whichever is spec-
ified, which designates the relative speed of the fuse link.
(SWG/PE) C37.40-1993
(2) (of a fuse) A ratio of the current magnitudes required to
melt the current-responsive element at two specified melting
times. Notes: 1. Specification of the current wave shape is
required for time less than one-tenth of a second. 2. The lower
melting time in present use is 0.1 s, and the higher minimum
melting current times are 100 a for low-voltage fuses and 300
s or 600 s, whichever specified, for high-voltage fuses.
(SWG/PE) C37.100-1992
melting time (1) (protection and coordination of industrial
and commercial power systems) The time required to melt
the current-responsive element on a specified overcurrent,
‘Where the fuse is current limiting in less than half-cycle, the
melting time may be approximately half or less of the clearing
time. (IA/PSP) 242-1986r
(2) (of a fuse) The time required for overcurrent to sever the
current-responsive element.
(SWG/PE/SWG-OLD) C37.100-1992, C37.40-1993,
C37.40b-1996
member In data management, a subunit contained in a parti-
tioned data set. (C) 610.5-1990w
membrane keyboard A type of keyboard in which the keys are
not raised, rather it is composed of a semi-flexible plastic
sheet with a conductive surface below. Synonym: pressure-
sensitive keyboard. (C) 610.10-1994w
membrane potential The potential difference, of whatever or-
igin, between the two sides of a membrane. See also: electro-
biology. (EMB) [47]
memory (1) All of the addressable storage in a processing unit
and other internal storage that is used to execute instructions.
See also: main storage. (C) 610.10-1994w
(2) See also: storage medium; storage.

memory action (of a relay) A method of retaining an effect of
an input after the input ceases or is greatly reduced, so that
this input can still be used in producing the typical response
of the relay. Note: For example, memory action in a high-
speed directional relay permits correct response for a brief
period after the source of voltage input necessary to such
response is short-circuited. (PE) C37.100-1992

memory address An address of a particular storage location in
memory. (C) 610.10-1994w

memory address register A register containing the address of
the memory location to be accessed. (C) 610.10-1994w
memory agent A module that uses split transactions to assume
all the rights and responsibilities of some number of remote
memory modules. (C/BA) 896.4-1993w
memory allocation and protection (A) To allocate physical
sections of memory into logical partitions with read/write pro-
tection provided within each partition. (B) Pertaining to the
hardware components that perform the allocation as in (A).
(C) 610.10-1994
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mory array

emory array (1) A matrix of memory locations arranged in
a rectangular geometric pattern on an integrated circuit.
(C) 610.10-1994w
(2) See also: array. (ED) 1005-1998
memory bank See: bank.
memory board A circuit board that provides random-access
memory to a system. (©) 610.10-1994w
memory pboundary The last address of an aligned data block.
The maximurm data block size that can be transferred by an
[UT Master is the product of data width and data length.
(C/BA) 896.4-1993w
memory buffer register A register in which a word is stored
as it is read from memory or as it is written to memory. Syn-
onym: memory data register. (C) 610.10-1994w
memory bus A bus connecting memory to the devices which
can access it, including the processor and peripheral devices.
(C) 610.10-1994w
memory capacity (1) The maximum number of bits that a mem-
ory is capable of storing. (ED) 641-1987w
(2) (software) The maximum number of items that can be
held in a given computer memory; usually measured in words
or bytes. (C) 610.12-1990
(3) See also: capacity. (ED) 1005-1998
(4) (electronic computation) See also: channel capacity;
storage capacity.
memory cell (1) The smallest subdivision of a memory into
which a unit of data has been or can be entered, in which it
is or can be stored, and from which it can be retrieved.
(ED) 641-1987w
(2) The combination of one or more single or merged tran-
sistors formed to provide a means of accessing, changing, and
storing data. (ED) 1005-1998
memory compaction (A) A storage allocation technique in
which the contents of all allocated storage areas are moved
to the beginning of the storage space and the remaining stor-
age blocks are combined into a single block. Synonym. gar-
bage collection. (B) A storage allocation technique in which
contiguous blocks of nonallocated storage are combined to
form single blocks. (C) 610.12-1990
memory core See: magnetic core.
memory cycle (1) (test, measurement, and diagnostic equip-
ment) The time required to read information from memory
and replace it. (MIL) [2]
(2) A single complete access (read or write) of memory.
(C) 610.10-1994w
memory data register See: memory buffer register.
memory device A device that contains only memory and im-
plements configuration registers. (C/MM) 1155-1992
memory dump A display of the contents of all or part of a
computer’s internal storage, usually in binary, octal, or hex-
adecimal form. See also: static dump; selective dump; snap-
shot dump; dynamic dump; change dump.
(C) 610.12-1990
memory image A series of bits that can be stored within a
contiguous portion of transponder memory and that may be
passed as a parameter within commands initiated by the road-
side equipment (RSE). (SCC32) 1455-1999
memory integrated circuit An integrated circuit consisting of
memory cells and usually including associated circuits such
as signal amplification and address selection.
(ED) 1005-1998
memory location A subdivision of a memory, including one or
several memory cells, that is the smallest part of the memory
that can be addressed. Nore: The content of a memory loca-
tion is usually called a bit, a byte, or a word, as appropriate.
(ED) 1005-1998
memory management unit (MMU) A device that performs
address translation between a CPU’s virtual addresses and the
physical addresses of some bus; typically, the bus represented
by the root node. (C/BA) 1275-199%4
memory map (1) A diagram that shows where programs and
data are stored in a computer’s memory. (C) 610.12-1990
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mercury-arc rectifier

(2) A list of all the current addresses in a computer. Note:
This may indicate what is currently allocated, who is using it
and where it is located. Synonym: memory map list.
(C) 610.10-1994w
memory map list See; memory map.
memory mapping (A) The manner in which an address is trans-
lated into a physical address of a storage location. See also:
biasing; segmenting; paging. (B) The process of translating
addresses as in definition (A). (C) 610.10-1994
memory-mode agent An agent that communicates with others
by using memory and/or /O space on the parallel system bus.
(C/MM) 1296-1987s
memory-mode system A system in which the agents commu-
nicate with one another with data structures in memory and/
or I/O space. (C/MM) 1296-1987s
memory object (1) Either a file or shared memory object. When
used in conjunction with mmap(), a memory object will ap-
pear in the address space of the calling process.
(C/PA) 9945-1-1996
(2) Either a file or shared memory object. When used in con-
junction with Map.Memory, Open.And.Map-Shared-Memory,
or Open-Or-Create-And-Map-Shared-Memory, a memory
object will appear in the address space of the calling process.
(C) 1003.5-1999
memory organization The arrangement of memory cells, either
by geometrical arrangement in rows and columns or by or-
ganization of the data to be stored.
(ED) 1005-1998, 641-1987w
memory page A segment of transponder memory that is as-
signed a unique location by which it may be referenced.
(SCC32) 1455-1999
memory relay (A) A relay having two or more coils, each of
which may operate independent sets of contacts, and another
set of contacts that remain in a position determined by the
coil last energized. (B) Sometimes erroneously used for po-
larized relay. See also: relay. (EEC/REE) [87]
memory-resident Managed by the implementation in such a
way as to provide an upper bound on memory access times.
(C/PA) 9945-1-1996, 1003.5-1999
memory space The address space used for accessing physical
memory devices for storage and retrieval of code and data.
(C/MM) 1296-1987s
memory window The difference in threshold voltage between
the low- and high-conductance logic states of a memory cell.
(ED) 641-1987w
MENTOR A block-structured language used widely in com-
puter-aided instruction; characterized by its ability to model
a student’s knowledge. (C) 610.13-1993w
menu (1) A list of options available for selection by the user of
a computer system. Synonyms: display menu; help menu;
menu selection. (C) 610.2-1987, 610.6-199tw
(2) A rectangular visual user interface control containing a
group of controls used to select an action from a group of
choices. (C) 1295-1993w
menu bar A visual user interface control that is the bounded
area near the top of a window, below the title bar, and above
the rest of the window that contains cascade buttons that pro-
vide access to other menus. (C) 1295-1993w
menu by-pass In a menu-driven system, a feature that permits
advanced users.to perform functions in a command-driven
mode without selecting options from the menus.
(C) 610.12-1990
menu-driven Pertaining to a system or mode of operation in
which the user directs the system through menu selections.
Contrast: command-driven. See also: menu by-pass.
(C) 610.12-1990
menu selection (A) The process of choosing an item from a
menu. (B) The item chosen from a menu.  (C) 610.2-1987
mercury-arc converter, pool-cathode See: pool-cathode mex-
cury-arc converter; oscillatory circuit.
mercury-arc rectifier A gas-filled rectifier tube in which the
gas is mercury vapor. See also: rectification.
(ED) [45], [84]
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(©) 20}, [85)
1 e_lement of computer resource allocatioy
3ning storage areas to specific jobs and per:
rocedures, such as transfer of data betweay
y storage, to support the assignments made:
buffer; contiguous allocation; cyclic search:
rerlay; memory compaction. :
(C) 610.12-1990
storage tubes) An assembly of electrodes
) that contains the target together with elec:
mtrol of the storage process, those that re-
gnal, and other members used for structura]
storage tube. (ED) 158-1962w
attery comprised of one or more recharge-
ad-acid, nickel-cadmium, or other recharge-
cal types. (NESC/NEC) [86]
See: data breakpoint.
A low leakage capacitor on which a data
(C) 610.10-1994w
t The amount of data that can be contained
e. Notes: 1. The units of capacity are bits,
. etc. For example, capacity might be “32
cimal digits,” “16 384 words with 10 al-
sters each.” 2. When comparisons are made
1sing different character sets and word
convenient to express the capacity in equiv-
s the number obtained by taking the loga-
2 of the number of usable distinguishable
: storage can exist. 3. The storage (or mem-
computer usually refers only to the internal
(C) 162-1963w
® maximum number of items that can be
rage device; usually measured in words of
(C) 610.12-1990
f data that can be contained in a storagé
n binary characters, bytes, words, or othef
(C) 610.10-1994%
f data that can be contained in a storage
(ED) 1005-19%8
‘tric energy) (secondary cell or accumt-
zell for the generation of electric energy in
er being discharged, may be restored to #
fition by an electric current flowing in &
to the flow of current when the cell dis-
(EEC/PE) [119]

. < 610‘5-193’0
ntion of data in a storage device, (B) Th‘z

Ol'age,'

A€ channel

A) One or more storage elements considered as a unit.
The smallest subdivision of storage into which a unit of
o can be placed, retained, and with which the unit can be
d. Synonym: data cell. See also: binary cell; magnetic
L. (C) 610.10-1994

An elementary unit of storage (e.g., a binary cell or a
cimal cell). (ED/C) 1005-1998, [85], [20]
2g¢ channel A channel that can be used to access a storage
Jice. (C) 610.10-1994w
age device (1) A device in which data can be stored and
om which it can be copied at a later time. The means of
oring data may be chemical, electrical, mechanical, etc. See
glso: Storage. (C) 162-1963w
_g) A device into which data can be placed, in which they can
e retained, and from which they can be retrieved. See also:
gore. (C) 610.10-1994w
orage display See: storage tube display device.
orage efficiency The degree to which a system or component
forms its designated functions with minimum consump-
n of available storage. See also: execution efficiency.

(C) 610.12-1990
orage element (1) (storage tubes) An area of a storage sur-
face that retains information distinguishable from that of ad-
jacent areas. Note: The storage element may be a portion of
2 continuous storage surface or a discrete area such as a di-
electric island. See also: storage tube.

(ED) 158-1962w, 161-1971w
(2) The basic unit of a storage device, such as a sector, or a
track. (C) 610.10-1994w
orage-element equilibrium voltage (storage tubes) A lim-
iting voltage toward which a storage element charges under
the action of primary electron bombardment and secondary
emission. At equilibrium voltage the escape ratio is unity.
Note: Cathode equilibrium voltage, second-crossover equilib-
rinm voltage, and gradient-established equilibrium voltage
are typical examples. See also: charge-storage tube.
(ED) 158-1962w
storage-element equilibrium voltage, cathode (storage tubes)
' The storage element equilibrium voltage near cathode voltage

_and below first-crossover voltage. See also: charge-storage
~ tube, (ED) 158-1962w

storage-element equilibrium voltage, collector See: charge-

. storage tube.
storage-element equilibrium voltage, gradient established

 (storage tubes) The storage-element equilibrium voltage, be-

- tween first- and second-crossover voltages, at which the es-
_cape ratio is unity. See also: charge-storage tube.

(ED) 158-1962w
storage-element equilibrium voltage, second-crossover (stor-
. age tubes) The storage-element equilibrium voltage at the

second-crossover voltage. See also: charge-storage tube.

,‘ (ED) 158-1962w
storage error An error in which the data retrieved from storage
s different from that which was originally stored in that lo-
_cation. See also: soft error; hard error; transient error.

' (C) 610.10-1994w
Storageid (microprocessor operating systems parameter
_ types) An identifier for a block of data. The identifier is not
 guaranteed to be valid outside the allocating process and
. should not be passed between processes.

rieVe

- (C/MM) 855-1985s
Storage integrator In an analog computer, a device used to store
a voltage in the hold condition for future use. See also: elec-
_ tronic analog computer. (©) 610.10-1994w, 165-1977Tw
Storage life (accelerometer) (gyros) (inertial sensors) The
~ nonoperating time interval under specified conditions, after
~which a device will still exhibit a specified operating life and
_ performance. See also: operating life.
: (AES/GYAC) 528-1994
Storage light A light found on a storage device indicating that
~ aparity check error has occurred on a character as it was read
 into storage. (C) 610.10-1994w
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storage light-amplifier See: image-storage panel.
storage location (1) An area in a storage device that can be
explicitly and uniquely specified by means of an address.
(C) 610.5-1990w
(2) A location in a storage device that is uniquely specified
by means of an address. (C) 610.10-1994w
storage medium Any device or recording medium into which
data can be stored and held until some later time, and from
which the entire original data can be obtained. (I1A) [61]
storage protection (computers) An arrangement for preventing
access to storage for either reading or writing, or both.
© 20
storage rate The frequency with which sampled signals are re-
corded in crashworthy nonvolatile memory. The event re-
corder may store any signal less often than it samples.
(VT) 1482.1-1999
storage, reservoir See: reservoir storage.
storage schema In a CODASYL database, statements expressed
in data storage definition language that describe storage areas,
stored records, and any associated indices and access paths
supporting the records and sets defined by a given schema.
See also: CODASYL database. (C) 610.5-1990w
storage stack See: stack.
storage station (power operations) A hydroelectric generating
station associated with a water storage reservoir.
(PE/PSE) 858-1987s, 346-1973w
storage structure (A) The manner in which data structures are
represented in storage. (B) The configuration of a database
resident on computer storage devices after mapping the data
elements of the logical structure of the database onto their
respective physical counterparts. Note: The relationships and
associations that provide the physical means for accessing the
information stored in the database are preserved.
(C) 610.5-1990
storage surface (storage tubes) The surface upon which infor-
matjon is stored. See also: storage tube. (ED) 158-1962w
storage temperature (1) (power supply) The range of envi-
ronmental temperatures in which a power supply can be
safely stored (for example, —40°C to +85°C).
(AES/IA) [41], [12]
(2) (light-emitting diodes) The temperature at which the de-
vice, without any power applied, is stored. (ED) [127]
storage temperature range The range of temperatures over
which the Hall generators may be stored without any voltage
applied, or without exceeding a specified change in perform-
ance. (MAG) 296-1969w
storage time See: decay time; maximum retention time.
storage tube An electron tube into which information can be
introduced and read at a later time. Note: The output may be
an electric signal and.or a visible image corresponding to the
stored information. (ED) 161-1971w, 158-1962w
storage tube display device A type of cathode ray tube display
device that retains a display image on its surface in the form
of a pattern of electric charges. Synonyms: storage display;
display storage tube; direct-view storage tube. Contrast: re-
fresh display device. (C) 610.10-1994w
storage unit The length of an addressable element of storage in
the machine, measured in bits. (Every storage element has the
same size.). Note: The storage unit is very likely to be one
byte, but this is not a requirement. For example, it might be
32 or 64 bits. (C) 1003.5-1999
store (A) A device into which data can be placed, in which they
can be retained, and from which they can be retrieved. Note:
This term is the equivalent of the term storage in British .
(UXK.) usage. (B) To place data into a device as in definition
(A). (C) To retain data in a device as in definition (A).
(C) 162-1963, 610.10-1994
(2) (A) To place or retain data in a storage device.
(B) (software) (data management) To copy computer in-
structions or data from a register to internal storage or from
internal storage to external storage. Contrast: retrieve; load.
See also: move; fetch. (C) 610.12-1990, 610.5-1990
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store-and-forward

store-and-forward Pertaining to communications where a mes-
sage is received completely before beginning transmission
onto the next node. (C) 610.7-1995
store-and-forward buffer (local area networks) A first-in-
first-out (FIFO) buffer in the network repeater that can pro-
vide temporary storage for an entire message packet prior to
retransmission. The buffer acts as a shift register and must
hold an entire, full-length packet. See also: elasticity buffer.
(C) 8802-12-1998
store-and-forward switched network A switched network in
which the store-and-forward principle is used to handle trans-
missions between the sender and the recipient.
(€) 610.7-1995
store-and-forward switching A method of switching whereby
messages are transferred directly or with interim storage, each
in accordance with its own address. See also: packet switch-
ing. (LM/COM) 168-1956w
store-and-forward switching system (telephone switching
systems) A switching system for the transfer of messages,
each with its own address or addresses, in which the message
can be stored for subsequent transmission.
(COM) 312-1977w
stored-energy indicator An indicator that visibly shows that
the stored-energy mechanism is in the charged or discharged
position. (SWG/PE) C37.100-1992
stored-energy operation Operation by means of energy stored
in the mechanism itself prior to the completion of the oper-
ation and sufficient to complete it under predetermined con-
ditions. Note: This kind of operation may be subdivided ac-
cording to: (1) how the energy is stored (spring, weight, etc.),
(2) how the energy originates (manual, electric, etc.), and (3)
how the energy is released (manual, electric, etc.).
(SWG/PE/IA/PSP) C37.100-1992, 1015-1997
stored logic (telephone switching systems) Instructions in
memory arranged to direct the performance of predetermined
functions in response to readout. (COM) 312-1977w
stored paragraph See: boilerplate text,
stored program (telephone switching systems) A program in
memory that a processor can execute.  (COM) 312-1977w
stored-program computer (1) A digital computer that, under
control of internally stored instructions, can synthesize, alter,
and store instructions as though they were data and can sub-
sequently execute these new instructions. (C) [20], [85]
(2) A computer that is controlled by internally stored instruc-
tions that are treated as though they were data, and that can
subsequently be executed. (C) 610.10-1994w
stored program control (telephone switching systems) A sys-
tem control using stored logic. (COM) 312-1977w
stored record See: internal record.
stored-program switching system (telephone switching sys-
tems) An automatic switching system having stored program
control. (COM) 312-1977w
storm guys Anchor guys, usually placed at right angles to di-
rection -of line, to provide strength to withstand transverse
loading due to wind. See also: tower. (T&D/PE) [10]
storm loading The mechanical loading imposed upon the com-
ponents of a pole line by the elements, that is, wind and/or
ice, combined with the weight of the components of the line.
Note: The United States has been divided into three loading
districts, light, medium, and heavy, for which the amounts of
wind and.or ice have been arbitrarily defined. See also: cable.
(EEC/PE) [119]
STP (local area networks) A 150 () shielded balanced cable
meeting the specifications in ISO/IEC 11801:1995.
(C) 8802-12-1998
STR See: spanning tree route.
straggling, energy See: energy straggling.
straight air brake An arrangement of brakes whereby air is
admitted from the main reservoir through a brake valve to the

Strajp elg,

straight air pipe to the brake cylinders in the Operati
Note: In most rail transit vehicle applications, anlng
pneumatic overlay is utilized to assist in the Straighg o -
command transmission. % 1471§ bry

straight air pipe A method of transmitting a Pheumay -19
mand from the active cab to the straight air brake ¢, u? Con
on each vehicle in the operating unit. V1) | 47?‘1?16

straightaway A one-way measurement requiring p,, ?
connection in the opposite direction. (COM/T: 'A) 74%?‘1}’9'

straight binary See: binary. b

straight condensing turbine (control systems for stea
bine-generator units) All the steam enters the turbj
pressure and all the steam leaves the turbine exy,
pressure below atmospheric pressure.

Tal

ne at g;
aust ¢

(PE/EDPG) 122-194

straight-cut control system (numerically control|
chines) A system in which the controlled cutting
curs only along a path parallel to linear, circular,
machine ways.

ed
Ctiop o,
or off
4) 16
straightforward trunking (manual telephone switchboa
system) That method of operation in which the A operaf
gives the order to the B operator over the trunk on why
talking later takes place. (PE/BEC) [1}
straight insertion sort See: insertion sort.
straight joint (power cable joints) A cable joint used for co
necting two lengths of cable, each of which consists of
or more conductors. (PE/IC) 404-193
straight-line code A sequence of computer instructions
which there are no loops. (C) 610.12-19
straight-line coding (1) (computers) Coding in which Jog,
are avoided by the repetition of parts of the coding wh
required. (©) [201, [8
(2) (software) A programming technique in which loops a
avoided by stating explicitly and in full all of the instructiof
that would be involved in the execution of each loop. S
also: unwind. (C) 610.12-19

straight line sort See: linear sort.
straight noncondensing turbine (control systems for stea
turbine-generator units) All the steam enters the turbine at
one pressure and all the steam leaves the turbine exhaust at
pressure equal to or greater than atmospheric pressure.
(PE/EDPG) 122-198
straight radix sort A radix sort in which items are sorted r
peatedly on successive digits within the numeric represent
tion of the sort key, starting with the least significant digit.
(C) 610.5-1990
straight-seated bearing (rotating machinery) (cylindric
bearing) A journal bearing in which the bearing liner is cor
strained about a fixed axis determined by the supposting stru
ture. See also: bearing. (PE) [

straight selection sort See: selection sort.

straight storage system (electric power supply) A system
which the electrical requirements of a car are supplied sole
from a storage battery carried on the car. See also: axle-ge
erator system. (PE/EEC) [1!]

straight two-way merge sort A variation of the natural tw
way merge sort in which the set to be sorted is repeated
divided into two ordered subsets of length 2 to the power of
k, where k is the number of passes made so far. Contras:
natural two-way merge sort. (C) 610.5-1990w_

strain attachment See: dead-end.

strain-bus structure A bus structure comprised of flexible con-
ductors supported by strain insulators.

(PE/SUB) 605-1998.
strain element (of a fuse) That part of the current-responsive
element that is connected in paraliel with the fusible element:
in order to relieve it of tensile strain. Note: The fusible el
ment melts and severs first, and then the strain element melts
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the virus also changes the registry, infects the Normal.dot
Word template (which, in turn, infects new documents),
and, in Office 2000, disables the Word macro virus warning.

~ Although the Melissa virus does not destroy data, it can

affect e-mail performance through the increased volume of
messages. If an infected document is open at a time when
the day of the month is the same as the minute value of the
current time, the virus inserts the text “Twenty-two points,
plus triple-word-score, plus fifty points for using all my let-
ters. Game’s over. I'm outta here” at the current location of
the cursor. The virus was named after an acquaintance of
the hacker who developed it.

meltdown 7. 1. The complete collapse of a computer net-
work caused by a higher level of traffic than the network can
support. The term refers, by analogy, to the accidental melt-
ing down of a nuclear reactor core. 2. Colloquially, the
breakdown of a person, usually in a job situation, caused by
overwork, stress, or failure.

member n. 1. In object-oriented programming, a variable
or routine that is part of a class. See also C++, class. 2. A

value that is part of a set data structure. See also set? (defi-
nition 1).

membrane keyboard n. A keyboard in which an unbro-
ken plastic or rubber shell (a membrane) covers keys that
have little or no travel (movement). Rather than use nor-
mal, full-travel keys, membrane keyboards use pressure-
sensitive areas that are sometimes, but not always, defined
by small bumps under the membrane.

memo field n. A field in a database file that can contain
unstructured text.

memo pad n. A note-taking feature offered by many per-
sonal digital assistants and other handheld computing
devices. Memo pad allows for the entry of short notes via
typing or handwriting recognition applications. The notes
can be categorized, organized, and edited later.

memory 7. A device where information can be stored and
retrieved. In the most general sense, memory can refer to
external storage such as disk drives or tape drives; in com-
mon usage, it refers only to a computer’s main memory,
the fast semiconductor storage (RAM) directly connected
to the processor. See also core, EEPROM, EPROM, flash
memory, PROM, RAM, ROM. Compare bubble memory,
mass storage.
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_memory management

memory bank 7. The physical location on a motherboard
where a memory module can be inserted. See also bank
(definition 1).

memory board n. A plug-in printed circuit board that con-
tains one or more memory chips. See also memory chip.

memory cache n. See CPU cache.

memory card n. A memory module that is used to extend
RAM storage capacity or in place of a hard disk in a porta-
ble computer, such as a laptop, notebook, or handheld PC.
The module is usually the size of a credit card and can be
plugged into a PCMCIA-compliant portable computer.
The module can be composed of EPROM, RAM, or ROM
chips or flash memory. Also called: RAM card, ROM
card. See also EPROM, flash memory, handheld PC, hard
disk, memory cartridge, module (definition 2), PCMCIA,
RAM, ROM.

memory cartridge 7. A plug-in module containing RAM
(random access memory) chips that can be used to store
data or programs. Memory cartridges are used primarily in
portable computers as smaller, lighter (but more expen-
sive) substitutes for disk drives. Memory cartridges typi-
cally use either a nonvolatile form of RAM, which does
not lose its contents when power is turned off, or battery-
backed RAM, which maintains its contents by drawing
current from a rechargeable battery within the cartridge.
Also called: RAM cartridge. See also memory card,
RAM. Compare ROM cartridge.

memory cell #. An electronic circuit that stores one bit of
data. See also bit.

memory chip n. An integrated circuit devoted to memory
storage. The memory storage can be volatile and hold data
temporarily, such as RAM, or nonvolatile and hold data
permanently, such as ROM, EPROM, EEPROM, or
PROM. See also EEPROM, EPROM, integrated circuit,
memory board, nonvolatile memory, PROM, RAM, vola-
tile memory.

memory management #. 1. In operating systems for
personal computers, procedures for optimizing the use of
RAM (random access memory). These procedures include
selectively storing data, monitoring it carefully, and free-
ing memory when the data is no longer needed. Most cur-
rent operating systems optimize RAM usage on their own;
some older operating systems, such as early versions of
MS-DOS, required the use of third-party utilities to opti-
mize RAM usage and necessitated that the user be more
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memory management program

knowledgeable about how the operating system and appli-
cations used memory. See also memory management unit,
RAM. 2. In programming, the process of ensuring that a
program releases each chunk of memory when it is no
longer needed. In some languages, such as C and C++, the
programmer must keep track of memory usage by the pro-
gram. Java, a newer language, automatically frees any
chunk of memory that is not in use. See also C, C++, gar-
bage collection, Java,

memory management program n. 1. A program used to
store data and programs in System memory, monitor their
use, and reassign the freed space following their execu-
tion. 2. A program that uses hard disk Space as an exten-
sion of the random access memory (RAM).

memory management unit . The hardware that sup-
ports the mapping of virtual memory addresses to physical
memory addresses. In some systems, such as those based
on the 68020, the Mmemory management unit is separate
from the processor. In most modern microcomputers,
however, the memory management unit is built into the
CPU chip. In some systems, the memory management unit
provides interfacing between the microprocessor and
memory. This type of memory management unit is typi-
cally responsible for address multiplexing and, in the case
of DRAMs, the refresh cycle. Acronym: MMU. See also
physical address, refresh cycle, virtual address.

memory model 1. The approach used to address the code
and the data that are used in a computer program. The
memory model dictates how much memory can be used in
a program for code and how much for data, Most comput-
ers with a flat address Space support only a single memory
model. Computers with a segmented address space usually
support multiple memory models. See also compact
model, flat address space, large model, medium model,
segmented address space, small model, tiny model.

memory module n. A removable circuit board, cartridge,
or other carrier that contains one or more RAM memory
chips. See also memory card, memory cartridge, RAM.

memory-resident adj. Permanently located in a com-
puter’s memory, rather than swapped in and out of mem-
ory as needed. See also memory, TSR.

memory scrubbing n. 1. In mainframe computers, the
process of a computer reading its own memory during idle
periods in order to find and fix errors. 2. The process of
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examining and correcting errors as data is transferred

from
memory to the CPU of a computer.

memory size n. The memory capacity of a computer, usy-
ally measured in megabytes. See also megabyte, memory,

memory typewriter . An electric typewriter with inter.
nal memory and typically a one-line liquid crystal display
for viewing the contents of that memory. Memory type-
writers can usually hold one page of text at a time, to
which small modifications can be made. Memory type-

writers usually do not retain the contents of memory whep
power is turned off.

MEMS r. Acronym for micro-electromechanical systems,
A technology combining computers with extremely tiny
mechanical devices. MEMS devices contain microcir-
cuitry on a tiny silicon chip onto which a mechanical
device such as a sensor or an actuator is attached. MEMS
devices are used in switches, pacemakers, games, GPS
tracking, data storage, and for accelerometers in air bags,
Because MEMS devices have the potential to be manufac
tured in large quantities for little cost, many additional
MEMS products are being planned or studied.

menu 7. A list of options from which a user can make a
selection in order to perform a desired action, such as
choosing a command or applying a particular format to
part of a document. Many application programs, espe-
cially those that offer a graphical interface, use menus as a
means of providing the user with an easily learned, easy-
to-use alternative to memorizing program commands and
their appropriate usage.

menu bar r. A rectangular bar displayed in an application
program’s on-screen window, often at the top, from which
menus can be selected by the user, Names of available
menus are displayed in the menu bar; choosing one with
the keyboard or with a mouse causes the list of options in
that menu to be displayed.

menu-driven adj. Using menus to present choices of
commands and available options. Menu-driven programs
are usually considered friendlier and easier to learn than

programs with a command-line interface, Compare com-
mand-line interface,

menu item n. A choice on a menuy, selectable by either
the keyboard or a mouse. In some instances, a menu item
that is not available (that is, not appropriate) for a given
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statistical multiplexer n. A multiplexing device that
adds intelligence to time-division multiplexing by using
buffering (temporary storage) and a microprocessor to com-
bine transmission streams into a single signal and to allo-
cate available bandwidth dynamically. Also called: stat
mux. See also dynamic allocation, multiplexing, time-
division multiplexing.

statistics . The branch of mathematics that deals with
the relationships among groups of measurements and with
the relevance of similarities and differences in those rela-
tionships. See also binomial distribution, Monte Carlo
method, probability, regression analysis, standard devia-
tion, stochastic.

stat mux n. See statistical multiplexer.

status n. The condition at a particular time of any of
numerous elements of computing—a device, a communi-
cations channel, a network station, a program, a bit, or
other element—used to report on or to control computer
operations.

status bar n. In Windows 9x and Windows NT 4 and
later, a space at the bottom of many program windows that
contains a short text message about the current condition
of the program. Some programs also display an explana-
tion of the currently selected menu command in the status
bar. See the illustration.

Status bar.

status codes n. Strings of digits or other characters that
indicate the success or failure of some attempted action.
Status codes were commonly used to report the results of
early computer programs, but most software today uses
words or graphics. Internet users, especially those with
UNIX shell accounts, are likely to encounter status codes
while using the Web or FTP. See also HTTP status codes.

steganography ». A “hide-in-plain-sight” technique for
concealing information by embedding a message within
an innocuous cover message. In steganography, bits of
unnecessary data within an image, sound, text, or even a
blank file are replaced with bits of invisible information.
The term steganography comes from the Greek for “cov-
ered writing” and has traditionally included any method of
secret communication that conceals the existence of the
message. Because steganography cannot be detected by
decryption software, it is often used to replace or supple-
ment encryption.

storage area netwg

step-frame 7. The process of capturing video images one.
frame at a time. This process is used by computers that are.
too slow to capture analog video images in real time,
stepper motor n. A mechanical device that rotates only 5
fixed distance each time it receives an electrical pulse, A
stepper motor is part of a disk drive.

step-rate time 7. The time required to move a disk acty.-
ator arm from one track to the next. See also actuator,
stepper motor.

stereogram n. See autostereogram.

sticky adj. In reference to a Web site, properties such ag
targeted content or services that increase the amount of
time users choose to spend at the site and increase user’s
desire to return to the site repeatedly.

StickyKeys n. An accessibility feature built into Macin-
tosh and Windows computers that causes modifier keys
such as Shift, Control, or Alt to “stay on” after they are
pressed, eliminating the need to press multiple keys simul-
taneously. This feature facilitates the use of modifier keys
by users who are unable to hold down one key while
pressing another.

stochastic adj. Based on random occurrences. For exam-
ple, a stochastic model describes a system by taking into
account chance events as well as planned events.

stop bit ». In asynchronous transmission, a bit that sig-
nals the end of a character. In early electromechanical
teleprinters, the stop bit provided time for the receiving
mechanism to coast back to the idle position and,
depending on the mechanism, had a duration of 1, 1.5, or
2 data bits. See also asynchronous transmission. Com-
pare parity bit, start bit.

Stop error n. A serious error that affects the operating
system and that could place data at risk. The operating
system generates an obvious message, a screen with the
Stop error, rather than continuing on and possibly corrupt-
ing data. Also called. blue screen error, fatal system error.
See also Blue Screen of Death.

storage n. In computing, any device in or on which infor-
mation can be kept. Microcomputers have two main types
of storage: random access memory (RAM) and disk drives
and other external storage media. Other types of storage
include read-only memory (ROM) and buffers.

storage area network . A high-speed network that pro-
vides a direct connection between servers and storage,
including shared storage, clusters, and disaster-recovery
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gc device

ices. A storage area network, or SAN, includes compo-
thS such as hubs and routers that are also used in local

e:ﬁ networks (LANS), but it differs in being something of a
‘Subﬂetwork” dedicated to providing a high-speed connec-
:on between storage elements and servers. Most SANs rely
: 0 ﬁbey-channel connections that deliver speeds up to 1000
Mbps and can support up to 128 devices. SANSs are imple-
mented tO provide the scalability, speed, and manageability
reqllifed in environments that demand high data availability.

Acronym: SAN. Also called: system area network.

_ gtorage device n. An apparatus for recording computer
ata in permanent or semipermanent form. When a dis-
fipetion is made between primary (main) storage devices
and secondary (auxiliary) storage devices, the former
refers to random access memory (RAM) and the latter
jefers to disk drives and other external devices.

u

storage location n. The position at which a particular
_jtem can be found—either an addressed location or a
uniquely identified location on a disk, tape, or similar
medium.

- storage media n. The various types of physical material
~ on which data bits are written and stored, such as floppy

~ disks, hard disks, tape, and optical discs.

~ storage tube n. See direct view storage tube.

store-and-forward n. A method of delivering transmis-
sions in which messages are held temporarily by an inter-
mediary before being sent on to their destination. Store
and forward is used by some switches in delivering pack-
ets to their destinations. Compare cut-through switch.

stored procedure n. A precompiled collection of SQL

_ statements and optional control-of-flow statements stored
- under a name and processed as a unit. They are stored in

an SQL database and can be run with one call from an

application.

stored program concept n. A system architecture
scheme, credited largely to the mathematjcian John von
Neumann, in which both programs and data are in direct-
access storage (random access memory, or RAM), thereby
allowing code and data to be treated interchangeably. See
also von Neumann architecture.

. storefront n. See virtual storefront.

storm ». On a network, a sudden, excessive burst of traf-
fic. Storms are often responsible for network outages.

STP n. Acronym for shielded twisted pair. A cable con-
sisting of one or more twisted pairs of wires and a sheath

treaming buffer

Filed 11/09/22 Page 53 of

of foil and copper braid. The twists protect the pairs from
interference by each other, and the shielding protects the
pairs from interference from outside. Therefore, STP
cable can be used for high-speed transmission over long
distances. See also twisted-pair cable. Compare UTP.

straight-line code n. Program code that follows a direct
sequence of statements rather than skipping ahead or
jumping back via transfer statements such as GOTO and
JUMP. See also GOTO statement, jump instruction. Com-
pare spaghetti code.

stream? n. Any data transmission, such as the movement
of a file between disk and memory, that occurs in a contin-
uous flow. Manipulating a data stream is a programming
task. Consumers, however, are likely to encounter refer-
ences to streams and streaming in connection to the Inter-
net, which has increased reliance on stream techniques to
enable users (even those with slower equipment) to access
large multimedia files—especially those containing audio
and video components—and to display or play them
before all the data has been transferred.

stream? vb. To transfer data continuously, beginning to
end, in a steady flow. Many aspects of computing rely on
the ability to stream data: file input and output, for exam-
ple, and communications. If necessary, an application
receiving a stream must be able to save the information to
a buffer in order to prevent loss of data. On the Internet,
streaming enables users to begin accessing and using a file
before it has been transmitted in its entirety.

stream cipher n. A method for encrypting a data
sequence of unlimited length using a key of fixed length.
See also key (definition 3). Compare block cipher.

streaming 7. 1. On the Internet, the process of delivering
information, especially multimedia sound or video, in a
steady flow that the recipient can access as the file is being
transmitted. 2. In magnetic tape storage devices, a low-
cost technique to control the motion of the tape by remov-
ing tape buffers. Although streaming tape compromises
start/stop performance, it achieves highly reliable storage
and retrieval of data, and is useful when a steady supply of
data is required by a particular application or computer.

streaming buffer n. A small sound buffer that can play
lengthy sounds because the application dynamically loads
audio data into the buffer as it plays. For example, an
application could use a buffer that can hold 3 seconds of
audio data to play a 2-minute sound. A streaming buffer
requires much less memory than a static buffer. See also
static buffer.
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For: METHOD AND SYSTEM FOR CONTROLLING DATA IN A RECEIVED

COMPUTER SYSTEM
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Assistant Commissioner for Patents Technology Center 21

Washington, D.C, 20231

AMENDMENT

Sir:
In response to the Final Office Action dated January 28, 2002, please amend the above-

identified application in the following manner:

IN THE SPECIFICATION:
Please replace the title with: “METHOD AND SYSTEM FOR CONTROLLING DATA IN A
COMPUTER SYSTEM IN THE EVENT OF A POWER FAILURE”

the Abstract (Page 18, line 2):

A method and system for controlling data in a compﬁter systé;l when the computer
system loses power is disclosed. The method and system comprises activating a plurality of

super capacitors to supply power to the computing engine based upon power being removed
.-
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from the computer system and reconfiguring the data in the computing engine. Through the use
of a system and method, large amounts of newly written and modified data can be stored from
the volatile memory to the non-volatile memory in the event of a sudden external system power
loss. The system and method allows data to be rapidly and irretrievably erased from the non-
Qolatile memory automatically, in the event of a sudden loss of external power, or manually.

This capability consumes minimal space and weight and is implemented in an affordable

manner.

gTHE CLAIMS: ___

1. (Amended) A method for controlling data in a computer system when the computer
system loses power, the computer system comprising a computing engine, comprising the steps of:

(a)  activating a plurality of super capacitors to supply power to the computing engine
based upon power being removed from the computer system;

(b). reconfiguring the data in the computing engine; and

(c) deactivating the plurality of super capacitors to cut off power to the computing

engine based upon the plurality of super capacitors discharging to a predetermined level.

10. (Amended) A system for controlling data in a computer system when the computer
system loses power, the computer system comprising a computer engine, comprising:

means for activating a plurality of super capacitors to supply power to the computing engine
based upon power being removed from the computer system;

means for reconfiguring the data in the computing engine; and

means for deactivating the plurality of super capacitors to cut off power to the computing

engine based upon the plurality of super capacitors discharging to a predetermined level.

2-
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19. A method for controlling data in a computer system when the computer system Joses

power, the computer system comprising a computing engine, comprising the steps of:

(a) allowing the computer system to be placed in an erase mode;

(b)  activatinga plurality of super capacitors to supply power to the computing engine

based upon power being removed from the computer system; and

(¢)  securely erasing data in the computing engine to prevent access to the data each

time power is removed from the computing engine and the system is in the erase mode.

90.  The method of claim 19 wherein the allowing step (a) further includes the step of:

(al)  allowing the computer system to be placed in the erase mode or in a save mode.

21. The method of ¢

Jaim 20 further comprising the step of:

(d) saving the data in the computing engine in a nonvolatile storage in each time

power is removed from the computing engine and the system is in the save mode.

29. A method for controlling data in a computer system when the computer system loses

power, the computer system comprising a computing engine, comprising the steps of:

(a) activating a plurality of super capacitors to supply power to the computing engine

based upon power being removed from the computer system,

(b)  placing the computer system in a standby mode based upon power being removed

from the computer system,

e

(c) providing power to the computer system using the plurality of super capacitors in

response to a user interaction aftér the computer system has entered standby mode; and

I
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(d)  erasing data in the computing engine based upon the user interaction.

23. A method for controlling data in a computer system when the computer system loses
power, the computer system comprising a computing engine, comprising the steps of:

(a) activating a plurality of super capacitors to supply power to the computing engine
based upon power being removed from the computer system;,

(b)  reconfiguring the data in the computing engine; and

()  ensuring that the plurality of super capacitors is maintained in a desired

temperature range.

24. A system for controlling data in a computer system when the computer system
loses power, the computer system comprising a computer engine, comprising:

means for activating a plurality of super capacitors to supply power to the computing engine
based upon power being removed from the computer system; and

means for reconfiguring the data in the computing engine, the reconfiguring means being
capable of being placed in an erase mode;

wherein the reconfiguring means further securely erase data in the computing engine to
prevent access to the data each time each time power is removed from the computing engine and

the system is in the erase mode.

25.  The system of claim 24 wherein the reconfiguring means can further be placed in

the erase mode or in a save mode. _ : -

L%
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26 The system of claim 25 wherein the reconfiguring means further save the data in

the computing engine in a nonvolatile storage in each time power is removed from the

computing engine and the system is in the save mode.

27. A system for controiling data in a computer system when thé computer system
loses power, the computer system comprising a computer engine, comprising:

means for activating a plurality of super capacitors to supply power to the computing engine
based upon power being removed from the computer system, for placing the computer system in a
standby mode based upon power being removed from the computer system, providing power to
the computer system based upon a user interaction after the computer system has entered standby

mode;

means for reconfiguring the data in the computing engine, the reconfiguring means
further including means for erasing a portion of the data in the computing engine based upon the

user interaction,

28. A system for controlling data in a computer system when the computer system
loses power, the computer system comprising a computer engine, comprising:

means for activating a plurality of super capacitors to supply power to the computing engine
based upon power being removed from the computer system;

means for reconfiguring the data in the computing engine; and

means for ensuring that the plurality of super capacitors is maintained in a desired

temperature range.

0%
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REMARKS
- Claims 1-18 are pending in the present Application. Applicant has amended claims 1 and
10. Applicant has added claims 19-28. Consequently, claims 1-28 remain pending in the present

Application.

Applicant has amended claims 1 and 10 to recite that the super capacitors are deactivated

when their charge reach a predetermined level. Support for the amendments to claims 1 and 10 can
be found in the specification, page 9, line 23-page 10, line 3. Support for new claims 19-21 and 24-
26 can be found in the épeciﬁcation, page- 8, lines I-6 and page 11, lines 3-10. Support for new
claims 22 and 27 can be found in the specification, page 12, lines 11-19. Support for new claims 23
and 28 can be found in the specification, page 6, lines 8-16. Accordingly, Applicant respectfully
submits that no new matter is added.

In the above-identified Office Action, the Examiner objected to portions of the present
application and rejected the claims for the same reasons as in a previous Office Action in the parent
case (“previous Office Action™) dated June 15, 2001. In the previous Office Action, the Examiner
objected to the Abstract and the title, Applicant has amended the Abstract in accordance with the
Examiner’s suggestion, In addition, Applicant has changed the title to: METHOD AND SYSTEM
FOR CONTROLLING DATA IN A COMPUTER SYSTEM IN THE EVENT OF A POWER
FAILURE, which Applicant believes is descriptive of the present invention as recited in varying
scope in claims 1-26. Accordingly, Applicant respectfully submits that the Examiner’s objection to
the specification and the title has been overcome. el

In the previous Office Action, the Examiner also rejected claims 14, 6, 7, 10-13, 15 and 16
under 35 U.S.C. § 102 as being anticipated by U.S. Patent No. 5,542,042 (“Manson”). The

Examiner also rejection claims 5,8,9, 14, 17 and 18 under 35 US.C, § 103 as being obvious in

light of Manson in view of U.S. Patent No. 5,768,208 (“Bruwer™).
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The Examiner has rejected claims 1-4, 6, 7, 10-13, 15 and 16 as being anticipated by

Manson. The Examiner indicated that Manson transferring data from volatile to nonvolatile

memory, and erasing the volatile memory.
Applicant respectfully traverses the Examiner’s rej ection. Claim 1 recites a method for

controlling data in a computer system, which includes a computing system, when the computer

system loses power. Claim 1 recites the steps of activating a plurality of super capacitors to

supply power to the computing engine based upon power being removed from the computer

system and reconfiguring the data in the computing engine. Claim 1 further recites the step of
deactivating the plﬁ:ality of super capacitors to cut off power to the computing engine based
upon the plurality of super capacitors discharging to a predetermined level, Claim 10 recites an
analogous system that includes means for performing the steps recited in claim 1.

Because the method and system of claims 1 and 10, respectively, teach that power is cut
off to the computing engine when the super capacitors reach a predetermined level, performance
and reliability of the computer system are improved. The predetermined level can be set above
the minimum operating voltage of the computer system, preventing the computer system from
running with unpredictable results. Specification, page 12, lines 5‘-8. Furthermore, the
predetermined level can be set above a zero level of power for the computer system. When the
super capacitors are not fully discharged, it may take only a few seconds to recharge the super
capacitors, rather than several minutes, rapidly providing protection against power loss.
Specification, page 12, lines 8-10.

Claims 1 and 10 are neither taught nor suggested by Manson. Similarly, claims 1 and 10
are neither taught nor suggested by Manson in view of Bruwer. |

In contrast to the present invention as recited in varying scope in claims; 1 and 10,

Manson fails to teach or suggest the combination of elements recited in claims 1 and 10
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including deactivating the super capacitors to cut off power to the computing engine based upon
the plurality of super capacitors discharging to a predetermined level. Manson teaches a system
which stores “critical” data upon a power loss. In particular, when a power loss is detected, the

“critical” data is copied to an accumulator, then complemented. Manson, col. 3, lines 24-40. The
complemented data is thus stored. Upon power on reset of the computer system, the

complemented data is checked. Manson, col. 2, lines 29-30, 46-55. If the comparison indicates
that the complemented data matches data generated after power is turned back on, then operation
continues. However, if the comparison indicates that there was a memory loss during the power
outage, then the memory is initialized. Manson, col. 2, lines 55-61.

Bruwer describes a system that is used to provide fail safe non-volatile memory
programming, even in the event of a power loss. Bruwer, Abstract. Bruwer teaches that “soft
writes” are a problem. Bruwer, col. 1, lines 23-28. A soft write occurs when an attempt is made
to change the state of information in a cell of the memory, but the attempt is not completed due
to some type of interrupt, such as a power failure. Bruwer, col. 1, ‘Iines 19-23. Bruwer also
teaches that a standard write operation first erases a cell by writing a one, then changes the value
in the cell from a 1 to a zero or leaves the cell unchanged, depending upon the desired data for
the cell. Bruwer, col. 1, lines 29-34. The system of Bruwer determines whether sufficient charge
exists in a bank of capacitors to progralﬁ a non-volatile memory. Bruwer, col. 4, lines 51-60. If
not, then the system of Bruwer does not operate upon a power loss. Bruwer, col. 4, lines 60-67. If
the capacitors have sufficient charge, Bruwer completes a programming cycle inter;upted by a
power loss. Bruwer, col. 4, line 67-col. 5, line 4. -

Although both Manson and Bruwer discuss operations performed in -the event of a power

failure, Applicant can find no mention in either Manson or Bruwer of any mechanism for cutting

off power supplied by the capacitdrs. More specifically, Manson and Bruwer are devoid of
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- mention of deactivating super capacitors when the super capacitors are discharged to a
predetermined level to cut power off to the computer system. Any combination of Manson and
Bruwer, therefore, would not deactivate super capacitors when the super capacitors are
discharged to a predetermined level to cut off power to the computer system. Consequently,
Manson and Bruwer, separately or in combination, cannot teach or‘suggest the method and
system recited in claims 1 and 10, respectively. Accordingly, Applicant respectfully submits that
claims 1 and 10 are allowable over the cited references.

Claim 2-4, 6, and 7 depend upon independent claim 1. Similarly, claims 11-13, 15 and 16
depend upon independent claim 10. Consequently, the arguments herein apply with full force to
claims 2-4, 6, 7, 11-13, 15 and 16. Accordingly, Applicant respectfully submits that claims 2-4, 6, 7,
11-13, 15 and 16 are allowable over cited references.

The Examiner also rejected claims 3, 8, 9, 14, 17 and 18 under 35 U.S.C. § 103 as being
obvious in light of Manson in view of Bruwer. The Examiner cited Bruwer as teaching that it is
known to erase a non-volatile memory and that one of ordinary skill in thé art would have
incorporated the teachings of Bruwer in the system of Manson to prevent the “soft writes” described
by Bruwer. |

Claims 5, 8 and 9 depend on independent claim 1, Claims 14, 17 and 18 depend on
independent claim 10. Consequently, thé arguments herein apply with full force to claims 2, 5-1 1,
and 13-17. Accordingly, Applicant respectfully submits that claims 2-5, and 13-17 are also
allowable over the cited references. |

New claims 19 and 24 recite a method and system, respectively, for controllmg dataina
computer system when the computer system loses power. The method remted in claim 19 allows
a user to place the computer system in an erase mode and activates a plurality c;f super capacitors

to supply power to the computing engine based upon power being removed from the computer
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. system. The method recited in claim 19 also securely erases data in the computing engine to

| prevent access to the data each time power is removed from the computing engine and the
system is in erase mode. Claim 23 recites a system analogous to the method recited in claim 19.
The method and system recited in claims 19 and 23, respectively, securely erase data to prevent
access to the data in response to power being removed from the computing engine. As a result, it

can be ensured that sensitive data on the computer system cannot be accessed after power is

removed from the computer system,

In contrast, neither Manson nor Bruwer, separately or in combination, teach or suggest
the combination of elements in claims 19 and 23 including erasing data each time power is
removed from the computer system and the computer system is in the erase mode. As described
above, Manson teaches that “critical” data are saved in the event that power is removed from the
computer system. It is only upon power on reset of the computer system that data might be
erased only if a comparison indicates that there was a memory loss during the power outage.
Manson, col. 2, lines 55-61. Applicant can find no mention in Manson of erasing data for any
other reason. More specifically, Applicant can find no mention in Manson of erasing data in
response to power being removed from the computer system and the computer system being in
an erase mode. Manson also fails to mention an erase.mode. Consequently, Manson cannot teach
or suggest the method and system recited in claims 19 and 23, respectively.

Similarly, Bruwer teaches that a programming cycle is completed upon a power loss. In
order to do so, data may be erased as part of the programming cycle if the data had not been
erased prior to the power loss. Thus, data would only be erased if the programming cycle had not
completed the erasing data in the computer system. Consequently,.Bruwer v:'r;uld not erase data

each time the computer system loses power and the computer system is in an erase mode.

Furthermore, Bruwer fails to mention the existence of an erase mode in the éomputer system.

Petitioner Intel Corp., Ex. 1012
[PR2023-00783



Case 6:22-cv-00335-ADA Document 33-2 Filed 11/09/22 Page 65 of 72

Attomey Docket No: 1457CPA

Consequently, Bruwer also fails to teach or suggest erasing data each time power is removed
from a computer system and the computer system isin erz;se mode.

Neither Manson nor Bruwer discusses an erase mode or erasing data each time power is
removed from a computer system and the computer system is in erase mode. As a result, any

combination of Manson and Bruwer cannot teach or suggest this feature. Accordingly, claims 19

and 23 are allowable over the cited references.

Claims 20-21 and 25-26 depend upon claims 19 and 24, respectively. Therefore, the
arguments herein apply with full force to claims 20-21 and 25-26. Accordingly, Applicant
respectfully submits that claims 20-21 and 25-26 are allowable over the cited references.
Furthermore, Applicant can find no mention in either Manson or Bruwer of having both a save
mode and an erase mode available on the computer system. Manson and Bruwer also fail to discuss
any mechanism for saving data in nonvolatile storage in the save mode, while erasing data in the
computing engine in the erase mode. Thus, Manson and Bruwer, separately or in combination,
cannot teach or suggest the method and system recited in claims 20-21 and 25-26, respectively.
Accordingly, Applicant respectfully submits that claims 20-21 and 25-26 are each separately
allowable over the cited references.

New claims 22 and 27 recite a method and system, respectively, for controlling data in a
computer system when the computer system loses power. The computer system includes a
computing engine. The method recited in claim 22 includes the steps of activating a plurality of
super capacitors to supply power to the computing engine based upon power being removed
from the computer system and placing the computer system in a standby modg based upon power
being removed from the computer system. The method recited in claim 22 also includes the steps
of providing power to the computer system using the plurality of super capacitors in response to -

a user interaction after the computer system has entered standby mode and erasing data in the
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- computing engine based upon the user interaction. Claim 27 recites an analogous system. Thus,

" using the method and system recited in claims 22 and 27, respectively, a user can select to erase
data while the computer system is disconnected from a power.

In contrast, both Manson and Bruwer describe providing power to the computer system to
keep the computer system operating and performing functions with computer system after power
is removed. Neither Manson nor Bruwer describe placing the computer system in a standby
mode based upon power being removed from the computer system. Neither Manson nor Bruwer
describe providing power to the computer system using super capacitors in response to a user
interaction after the computer system has entered standby mode. Furthermore, both Manson and
Bruwer fail to mention erasing data in the computing engine based upon the user interaction.
Consequently, any combination of Manson and Bruwer cannot teach or suggest placing the
computer system in a standby mode based upon power being removed from the computer
systém, providing power to the computer system using the super capacitors in response to a user
interaction after the computer system has entered standby mode and erasing data in the
computing engine based upon the user interaction. Manson and Bruwer, separately or in
combination, thus cannot teach or suggest the method and system recited in claims 22. and 27.
Accordingly, Applicant respectfully submits that claims 22 and 27 are allowable over the cited
references. |

New claims 23 and 28 recite a method and system for controlling data in a computer
system when the computer system loses power. The computer system includeé a computing
engine. The method recited in claim 23 includes the steps of activating a pl_lgality of super
capacitors to supply power to the comphting engine based upon power beiﬁg removed from the
computer system and reconfiguring the data in the computing engine. The metilod recited in

claim 23 also includes the step of ensuring that the plurality of super capacitors is maintained in
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_a desired temperature range. Claim 28 recites and analogous system. As a result, the super

capacitors can be maintained in their operating temperature range, ensuring their ability to

provide power to the computer system in the event of power being removed from the computer

system.

In contrast, Applicant can find no mention in either Bruwer or Manson of any mechanism
for ensuring that the capacitors used to provide power to the computer system are maintained in 2
particular temperature range. Consequently, any combination of Manson and Bruwer would also
fail to teach or suggest this feature. Manson and Bruwer, separately or in combination, therefore,
cannot teach or suggest the method and system recited in claims 23 and 28. Accordingly, Applicant
respectfully submits that claims 23 and 28 are allowable over the cited references.

Accordingly, for the above-mentioned reasons, Applicant respectfully submits that the
claims are allowable over the cited reference. Consequently, Applicant respectfully requests
reconsideration and allowance of the claims as currently presented.

Attached hereto is a marked-up version of the changes made to the specification and

claims by the current amendment. The attached page is captioned “Version with markings to

show changes made”,

Applicant’s attorney believes that this application is in condition for allowance. Should any

unresolved issue remain, the Examiner is invited to call Applicant’s attorney at the telephone

number indicated below.

‘Respectfully submitted,

Q

J IﬂlA. SawyeIer. ﬂ/
Sawyer Law Group LLP
Attorney for Applicant(s)
Reg. No. 30,801

(650) 493-4540
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YERSION WITH MARKINGS TO SHOW CHANGES MADE

IN THE SPECIFICATION:
Please replace the title with: “METHOD AND SYSTEM FOR CONTROLLING DATA IN A

COMPUTER SYSTEM IN THE EVENT OF A POWER FAILURE”

In the Abstract (Page 18, line 2):

[The present invention discloses} A method and system for controlling data in a computer
system when the computer system loses power[, the computer system comprising a computing
engine] is disclosed. The method and system comprises activating a plurality of super capacitors
to supply power to the computing engine based upon power being removed from the computer
system and reconfiguring the data in the computing engine, Through the use of a system and
method[in accordance with the present invention, é user is able to correctly store], large amounts
of newly written and modified data can be stored from the volatile memory to the non-volatile
memory in the event of a sudden external system power loss. [Furthermore, the user of aJThe

system and method [in accordance with the present invention will be able tolallows data to be

rapidly and irretrievably erased [data]from the non-volatile memory automatically, in the event
of a sudden loss of external power, or manually. This capability consumes minimal space and

weight and is implemented in an affordable manner.

IN THE CLAIMS:
1. (Amended) A method for controlling data in a computer system when the computer
system loses power, the computer system comprising a computing engine, comprising the steps of:
(a) activating a plurality of super capacitors to supply power to the computing engine

based upon power being removed from the computer system; [and]
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(b) reconfiguring the data in the computing engine; and
the computing

() deactivating the plurality of super capacitors to cut off power to

engine based upon the pluralig[ of super capacitors discharging to a gredetermined level.

ing data in a computer system when the computer

10. (Amended) A system for controll

system loses power, the computer system comprising a computer engine, comprising:
ply power to the computing engine

means for activating 2 plurality of super capacitors o Sup

based upon power being removed from the computer system, [and]

the data in the computing engine; and

means for reconfiguring
acitors to cut off power to the computing

means for deactivating the plurality of super cap
ed level.

apacitors discharging to a predetermin

engine based upon the plurality of super ¢

Please add claims:
19. A method for controlling data in a computer system when the co mputer system loses

power, the computer system comprising a computing engine, qomprising the steps of.
(2)  allowing the computer system to be placed in an €rase mode;
(p)  activatinga plurality of super capacitors t0 supply power 10 the computing engine
wer being removed from the computer system, and

based upon po
s to the data each

(c) securely erasing data in the computing engine to prevent acces

time power iS removed from the computing engine and the system is in the erase mode.

20. The method of claim 19 wherein the allowing step (2) further includes the step of:

in the erase mode or in a save mode.

(al) allowing the computer system 0 be placed

2
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21.  The method of claim 20 further comprising the step of:
{(d)  saving the data in the computing engine in a nonvolatile storage in each time

power is removed from the computing engine and the system is in the save mode.

22. A method for controlling data in a computer system when the computer system loses
power, the computer system comprising a computing engine, comprising the steps of;

(a) activating a plurality of super capacitors to supply power to the computing engine

based upon power being removed from the computer system;

(b)  placing the computer system in a standby mode based upon power being removed
from the computer system,;

(c) providing power to the computer system using the plurality of super capacitors in
response to a user interaction after the computer system has entered standby mode; and

(d)  erasing data in the computing engine based upon the user interaction.

23. A method for controlling data in a computer system when the computer system loses
power, the computer system comprising a computing engine, comprising the steps of:

(a) activating a plurality of Super capacitors to supply power to the computing engine
based upon power being removed from the computer system;

(b)  reconfiguring the data in the computing engine; and

(c) ensuring that the plurality. of super capacitors is mqintained iE_a desired

temperature range.

24. A system for controlling data in a computer system when the computer system

loses power, the computer system comprising a computer engine, comprising:
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means for activating a plurality of super capacitors to supply power to the computing engine
based upon power being removed from the computer system; and

means for reconfiguring the data in the computing engine, the reconfiguring means being
capable of being placed in an erase mode;

wherein the reconfiguring means further securely erase data in thé computing engine to

prevent access to the data each time each time power is removed from the computing engine and

the system is in the erase mode.

25.  The system of claim 24 wherein the reconfiguring means can further be placed in

the erase mode or in a save mode.

26.  The system of claim 25 wherein the reconfiguring means further save the data in
the computing engine in a nonvolatile storage in each time power is removed from the

computing engine and the system is in the save mode.,

27. A system for controlling data in a computer system when the computer system
loses power, the computer system comprising a computer engine, comprising:

means for activating a plurality pf super capacitors to supply power to the computing engine
based upon power being removed from the computer system, for placing the computer system in a
standby mode based upon power being removed from the computer system, providing power to
the computer system based upon a user interaction after the computer system Has entered standby

mode;
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means for reconfiguring the data in the computing engine, the reconfiguring means

further including means for erasing a portion of the data in the computing engine based upon the

user interaction.

28. A system for controlling data in a computer system when the computer system
loses power, the computer system comprising a computer engine, comprising:

means for activating a plurality of super capacitors to supply power to the computing engine
based upon power being removed from the computer system,;

means for reconfiguring the data in the computing engine; and

means for ensuring that the plurality of super capacitors is maintained in a desired

temperature range.

-18-
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	2022-11-09 (033) BRIEF Defendants Opening Claim Construction Brief by Intel Corporation.
	IN THE UNITED STATES DISTRICT COURT
	FOR THE WESTERN DISTRICT OF TEXAS
	WACO DIVISION
	Page(s)
	Defendants KIOXIA America, Inc. and KIOXIA Corporation (together, “KIOXIA”) and Intel Corporation (“Intel”) (collectively, “Defendants”) hereby submit their Opening Claim Construction Brief for the disputed terms of U.S. Patent Nos. 6,496,939 (“the ’9...

	I. LEGAL STANDARD
	Claim terms are given their customary meaning as understood by a person of ordinary skill in the art.  Phillips v. AWH Corp., 415 F.3d 1303, 1312-13 (Fed. Cir. 2005).  To determine that meaning within the field of art, a court should look to “the word...

	II.  ’939 PATENT
	A. Technical Background
	The ’939 patent relates to systems and methods for controlling data in a computer system when the computer system loses power.  ’939 patent at 1:8-11.  As the ’939 patent explains, computer systems typically comprise two types of memory:  (1) volatile...
	The ’939 patent purports to address this need by disclosing the use of “super-capacitors” —which operate as a “short term power source”—to provide sufficient energy to allow data to be transferred from volatile memory to non-volatile memory before the...
	B. “predetermined level”
	“[T]he specification is always highly relevant to the claim construction analysis.”  Vitronics Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1582 (Fed. Cir. 1996).  “Usually, it is dispositive; it is the single best guide to the meaning of a disputed ter...
	In particular, the specification explains that the “predetermined level” is a preset minimum operating voltage at which “the down-converter has insufficient voltage differential to continue proper operation and shuts down.”  ’939 patent at 5:39-43 (em...
	The applicant also relied on these specific characteristics to distinguish the alleged invention during prosecution.  As the applicant explained, “performance and reliability of the computer system are improved” by ensuring that the predetermined leve...
	BiTMICRO’s argument that this term should be afforded a generic “plain and ordinary meaning” is incorrect.  Eon Corp. IP Holdings v. Silver Spring Networks, Inc., 815 F.3d 1314, 1321 (Fed. Cir. 2016) (“The question is not whether there is a settled or...
	C. “means for deactivating the plurality of super capacitors to cut off power to the computing engine based upon the plurality of super capacitors discharging to a predetermined level”
	A means plus function claim element “limits the scope of the functional term ‘to only the structure, materials, or acts described in the specification as corresponding to the claimed function and equivalents thereof.’”  Dig. Retail Apps, Inc., v. H-E-...
	As an initial matter, all instances of “deactivating” described in the specification use generic functional language that simply states a result—i.e., “deactivation” of a component—rather than describing a structure that achieves the result.  Id. at 5...
	More importantly, however, the specification does not disclose a structure that deactivates a plurality of super capacitors to cut off power to a computing engine.  As explained above, the specification uses functional language to discuss “deactivatio...
	The specification also does not contain any link between the deactivation of the up-converter or down-converter and the deactivation of the super capacitors.  For example, the specification states that an up-converter is deactivated when external powe...
	Accordingly, because the specification of the ’939 patent “does not contain an adequate disclosure of the structure that corresponds to the claimed function,” the patent “‘fail[s] to particularly point out and distinctly claim the invention as require...
	While BiTMICRO acknowledges that this is a means plus function term, BiTMICRO fails to identify a specific structure for performing the claimed function. Rather, BiTMICRO cites a laundry list of figures and paragraphs from the specification and conten...
	BiTMICRO’s inability to identify a specific structure simply affirms that no such structure is disclosed.  See id. (finding means plus function claim indefinite based, in part, on plaintiff’s failure to identify a specific structure).  This is further...
	D. “reversing the flow of current between the computing engine and the plurality of super capacitors”
	A claim element that is inconsistent with the description of the alleged invention in the specification is indefinite under 35 U.S.C. § 112(2).  See Allen Eng’g Corp. v. Bartell Indus., Inc., 299 F.3d 1336, 1349 (Fed. Cir. 2002) (finding that a claim ...
	As the specification explains, power is supplied to the computing engine from an external power source (“EPS”), in only one direction, during normal operation.  ’939 patent at 3:32-35.  The EPS also supplies current to charge the super capacitors in t...
	As annotated Figure 1 and its corresponding disclosure further confirm, current does not flow in two directions between the computing engine and the super capacitors.  It only flows in one direction—it is not “reversed” upon activation of the super ca...
	E. “means for reversing the flow of current between the computing engine and the plurality of super-capacitors”
	As explained above, the specification does not teach “reversing” the flow of current between the computing engine and super capacitors upon activation of the super capacitors.  On that basis alone, this claim term is indefinite for failing to disclose...
	As with the other means plus function terms, BiTMICRO fails to identify a specific structure that allegedly corresponds to the recited “reversing” function, instead citing the same laundry list of figures and paragraphs from the specification that it ...

	III. ’243 PATENT
	A. Technical Background
	The ’243 patent purports to “support miniaturization and memory scalability” by stacking and interconnecting multiple memory modules to form packages.  Id. at 1:7-12, 32-42.  Through this stacking technique, the patent states, “large capacity storage ...
	The ’243 patent describes several memory module stacking embodiments.  Relevant here is the embodiment of Figures 21a-b, the sole embodiment that includes the “serial chain” and “control circuit” components recited by asserted claims 1, 2, 11, and 12....
	B. “passive port”
	During prosecution, and in response to a rejection under 35 U.S.C. § 112, the applicants for the ’243 patent amended their specification to add an express definition of “passive port”:  “The connection between a passive ball on one surface of a SDRAM ...
	To the extent there was ambiguity about the definitional nature of applicants’ statement, they told the Patent Office expressly that they were acting as “their own lexicographers”:
	Applicants may be their own lexicographers. MPEP 2173.01. The Specification at p. 21, line 7 through p. 22, line 4, as amended in the “Amendments to the Specification” section above, recites in part:
	. . . A connection between a passive ball on one surface of a SDRAM module and a passive pad on another surface of the same SDRAM module, such as the Xl passive ball and Xl passive pad connection in Figure 19, is named “passive port”, such as passive ...
	. . . Thus, “a connection between a passive ball on one surface of a SDRAM module and a passive pad on another surface of the same SDRAM module” is a “passive port”.
	Ta Decl., Ex. F at 23 (emphases added).  Applicants also acknowledged to the Patent Office that this definition was consistent with the specification, which “shows [in Fig. 19] that a passive port 1909 connects ‘a passive ball’, such as passive ball X...
	There is no more straightforward example of a “clearly express[ed] . . . intent to define the term”: not only did applicants use the word “lexicographers,” they pointed specifically to the MPEP section discussing lexicography.  See GE Lighting Sols., ...
	C. “a plurality of modules each comprising”
	The disputed term “a plurality of modules each comprising” is part of the claim body, not the preamble.  The preamble of claim 1 recites “[a] stacked module comprising.”  The “plurality of modules each comprising” follows this preamble language and is...
	As this term is part of the claim body, not the preamble, Intel’s construction is consistent with the plain language—“each” means “each”—and the specification, which repeatedly describes a stacked module that includes multiple identical modules.  For ...
	Further, the sole claimed embodiment requires identical stacked modules.  The ’243 patent describes the claimed “control circuit” and “control input signal” in connection with the embodiment of Figures 21a-b.  See id. at 10:10-11 (as modified by Certi...
	Even if this Court determines that the disputed term is part of the preamble of claim 1, it is still limiting because the body of the claim depends on it for antecedent basis.  See In re Fought, 941 F.3d 1175, 1178 (Fed. Cir. 2019) (“We have repeatedl...

	IV. ’740 PATENT
	A. Technical Background
	The ’740 patent is directed to purported solutions for optimizing memory operations by “optimally distribut[ing]” operational load across resources of the memory system, thereby “increasing operational efficiency, reducing memory operation latency or ...
	“PBA” fields refer to physical block address fields that each represent a unique addressable physical memory location in a memory store, such as PBA fields 46, 48, 50 or 51.  Id.  For each PBA field, the physical memory location is represented by a se...
	B. “optimized memory operations”
	The phrase “optimized memory operations” in independent claim 1 of the ’740 patent is indefinite.  Whether memory operations are within or outside the scope of the claim is impossible to decipher because the claim provides no criteria for assessing wh...
	Asserted claim 1 requires a mapping table wherein, “in response to receiving the I/O transaction request, said mapping table causes the electronic storage device to perform optimized memory operations on memory locations respectively associated with s...
	Figure 2 of the ’740 patent shows a mapping table in which LBA (logical block address) sets are associated with PBA (physical block address) fields consisting of access parameter fields 30 and memory index fields 32.  ’740 2:14-22; 7:9-18, 9:19-25.  F...
	While claim 1 requires an I/O transaction to be associated with more than one LBA set, it does not require that the access parameters associated with said first and second LBA sets must be different as taught in the written description.  See ’740 pate...
	The court in Chewy Inc. v. IBM Corp., 571 F. Supp. 3d 133, 153 (S.D.N.Y. 2021), addressed an analogous situation.  There, the patentee argued that the term “on demand by said user” was not indefinite because the specification explained that “[f]or eac...
	C. “optimally distributed”
	The term “optimally distributed” as used in claim 32 of the ’740 patent is also indefinite for similar reasons as the term “optimized memory operations.” Claim 32 requires:
	An electronic storage device that includes a memory system that uses a memory table for increasing the likelihood that an operational load imposed on the storage apparatus during the processing of an I/O transaction request will be optimally distribut...
	’740 patent, cl. 32 (emphasis added).
	Claim 32 describes “at least one difference between said first and second PBAs,” which is one of the predicate requirements for optimizing memory transactions (as described above), but it does not recite that the I/O transaction is associated with two...
	D. “memory store”
	The term “memory store” should be given its plain and ordinary meaning, which is not limited to “non-volatile, solid-state storage, e.g., flash” memory as plaintiff suggests.  For example, independent claim 1 recites a “memory store,” while claims 7, ...
	This conclusion is further confirmed by asserted claims 15 and 32, which respectively state that the “memory store” “includes a set of solid state memory devices” and “includes a set of flash devices,” signifying an open-ended use of the term “memory ...
	The specification also refutes Plaintiff’s proposed, narrow construction.  As an initial matter, nothing in the specification expressly disclaims the use of devices other than solid-state storage devices.  To the contrary, the specification states tha...
	BiTMICRO’s own Complaint demonstrates that BiTMICRO understands that the plain and ordinary meaning of the term “memory store” is not limited to non-volatile memory stores.  For example, the Complaint, in discussing the ’190 patent, refers to Dynamic ...
	Since the intrinsic evidence alone is sufficient to rebut Plaintiff’s proposal, the Court need not consult extrinsic evidence.  Nonetheless, Defendants’ extrinsic evidence confirms that the plain and ordinary meaning of “memory store” is not limited t...
	 Definition of “memory”: “All of the addressable storage in a processing unit and other internal storage that is used to execute instructions.”  Ta Decl., Ex. G, The Authoritative Dictionary of IEEE Standards Terms (7th ed.) at 684 (Inst. of Elec. & ...
	 Definition of “storage medium”: “Any device or recording medium into which data can be stored and held until some later time, and from which the entire original data can be obtained.”  Id. at 1113.
	 Definition of “memory”: “A device where information can be stored and retrieved.”  Ta Decl., Ex. H, Microsoft Computer Dictionary (5th ed.) at 333 (Microsoft Corp. 2002).
	 Definition of “storage”: “In computing, any device in or on which information can be kept.  Microcomputers have two main types of storage: random access memory (RAM) and disk drives and other external storage media.  Other types of storage include r...
	As the plain and ordinary meaning of “memory store” is well supported by the intrinsic and extrinsic record, the Court should reject BiTMICRO’s attempt to limit that term to “non-volatile, solid-state storage, e.g., flash” memory.

	V. ’190 PATENT
	A. Technical Background
	The ’190 patent pertains to a “multi-profile memory controller” where memory locations are associated with different memory devices having different memory attributes.  See ’190 patent at Abstract.  The patent alleges that prior art memory controllers...
	The ’190 patent is directed to memory controllers that “can perform memory transactions using different device profiles.”  Id. at 3:61-63.  The patent discloses that a memory store can include addressable memory locations associated with various memor...
	B. “optimal”
	The term “optimal” as used in the ’190 patent to describe a “first device profile” is indefinite for failing to satisfy 35 U.S.C. § 112,  2.  “[A] term of degree fails to provide sufficient notice of its scope if it depends on the unpredictable vagar...
	Asserted claims 1, 29, 45, 59, 80, and 98 each claim a “first device profile” that is “optimal for a data type subject to the memory transaction, wherein said data type comprises one of a random data type or a sequential data type.”  ’190 patent at cl...
	At most, the specification provides three examples of device profiles that “may be desired” when a memory transaction request relates to a particular data type:
	(1) a device profile “that includes a block size attribute value that is the largest available from the other device profiles” when the data type is sequential (id. at 9:16-26);
	(2) a device profile “that includes a block size attribute value that is the smallest available from the other device profiles” when the data type is random (id. at 9:27-35); and
	(3) a device profile “that includes a partial page size attribute value” when the data type is random and “the data size of the data subject to the write transaction is at most equal to the partial page size attribute value” (id. at 9:35-43).

	Despite these suggestions, the patent does not explain how to determine when one proposed approach would actually be desired and therefore “optimal.”  Furthermore, the specification states that these three examples are not limiting (see id. at 9:43-44...
	A similar situation was present in Intellectual Ventures I LLC v. T Mobile USA, Inc., No. 2:17-CV-00577-JRG, 2018 WL 5809267, at *4-5 (E.D. Tex. Nov. 6, 2018).  There, the court found indefiniteness where the specification of the patent-at-issue provi...
	Because the intrinsic record here fails to inform one of ordinary skill in the art with reasonable certainty what objective boundaries and criteria are relevant to assessing an “optimal” device profile, the asserted claims should be found to be indefi...

	VI. ’084 AND ’694 PATENTS
	A. Technical Background
	The ’084 and ’694 patents describe techniques that use “a minimum amount of nonvolatile memory” to boot an embedded system through the use of a specialized data structure called a Power-On Reset (“POR”) Sequencer Descriptor.  ’084 patent at 2:23-25, 3...
	The POR Sequencer copies the POR Sequencer Descriptor to RAM and uses the register information to update the system’s configuration registers.  Id. at 2:54-56, 3:28-34.  Then it loads the DMA descriptors to the DMA controller.  Id. at 2:56-58.  If the...
	B. “Direct Memory Access (DMA) descriptors” / “DMA controller descriptor”
	The ’084 patent independent claims recite a “POR sequencer descriptor” that includes “Direct Memory Access (DMA) descriptors used to fetch other POR sequencer descriptor fragments.”  ’084 patent at 9:18-22, 10:56-60; accord ’694 patent at 9:31-32, 10:...
	Direct Memory Access, or DMA, is a technique for transferring data or code in a system without using the CPU.  Alpert Decl.  15.  DMA transfers are typically handled by a specialized device called a DMA controller.  Id.; see ’084 patent at 2:31-42 (“...
	The ’084/’694 patents describe using DMA descriptors in precisely this way.  Alpert Decl.  18.  The POR Sequencer loads “DMA descriptors . . . to the DMA controllers of the system.” ’084 patent at 2:56-58; id. at 7:29-32.  The DMA controllers use the...
	The ’084/’694 patents thus describe DMA descriptors as used to fetch and transfer data or firmware.  E.g., ’084 at 7:47-50 (DMA descriptors are used “to fetch POR sequencer descriptor fragments . . . [and] also used to transfer system firmware . . . t...

	VII. CONCLUSION
	Defendants respectfully request that the Court adopt their proposed constructions for the claim terms at issue.


	2022-11-09 (033-01) Attachments_ # (1) Affidavit Declaration of Donald Alpert, PH.D
	Declaration of Alpert
	IN THE UNITED STATES DISTRICT COURT
	FOR THE WESTERN DISTRICT OF TEXAS
	WACO DIVISION
	I. INTRODUCTION
	1. My name is Donald Alpert, PhD. I am an independent consultant and the president of Camelback Computer Architecture LLC, through which I have provided computer architecture consulting services for twenty years.
	2. I have been asked by counsel for Intel Corporation to offer my opinions and analysis regarding claim construction of certain terms of U.S. Patent Number 9,858,084 (“the ’084 patent”) and U.S. Patent Number 10,120,694 (“the ’694 patent”). This repor...
	3. I am being compensated for my work in this matter at my customary consulting rate of $650 per hour. My compensation in no way depends on the substance of my opinions or the outcome of this proceeding.

	II. PROFESSIONAL BACKGROUND
	4. I have 45 years of academic and industrial experience in applying, designing, studying, teaching, and writing about microprocessors and computer systems. I received an Electrical Engineering Ph.D. degree in 1984 from Stanford University. I earlier ...
	5. From 1976 to 1977, I worked at Burroughs Corporation, where I designed peripheral interface controllers, including those for serial data communications based on Intel 8080 microprocessor components. From 1980 to 1989, I was the lead architect for t...
	6. I am a Senior Member of the Institute of Electrical and Electronics Engineers (IEEE), and served as the chair of the IEEE Technical Committee on Microprocessors and Microcomputers from 1999 to 2000. I was the keynote speaker at the first Cool Chips...
	7. I have reviewed the ’084 and ’694 patents, and I am familiar with their subject matter, which is within the scope of my education and professional experience. Based at least on my background in academia, industry, and consulting, I am familiar with...
	8. My curriculum vitae, including my publications and patents, is submitted herewith as Ex. A.

	III. LEGAL PRINCIPLES
	9. I am not a lawyer, but counsel have informed me about certain legal principles that apply in construing patent claims. Generally, I understand that the words of a claim are construed to have the plain and ordinary meaning they would have to a perso...
	10. I also understand that the “intrinsic evidence,” which includes the claims, the specification, and the file history, is the most important tool for determining the meaning of a claim term. I understand further that evidence such as dictionaries, t...
	11. I also understand that if a claim term, read in light of the specification and the prosecution history, fails to inform a POSITA with reasonable certainty about the scope of the invention, then the claim is indefinite.

	IV. LEVEL OF ORDINARY SKILL IN THE ART
	12. A person of ordinary skill in the art (“POSITA”) at the time of the alleged inventions of the ’084 and ’694 patents (which were filed on March 17, 2014) would have had a bachelor’s degree in electrical engineering or computer engineering and at le...

	V. DISPUTED CLAIM TERMS
	13. The independent claims of the ’084 and ’694 patents recite a “POR sequencer descriptor” that includes “Direct Memory Access (DMA) descriptors used to fetch other POR sequencer descriptor fragments,” for the ’084 patent claims, and “DMA controller ...
	14. Direct Memory Access (often abbreviated as “DMA”) is a technique for transferring data or code in embedded systems, without using the CPU.  As recognized in the textbook Designing Embedded Hardware (excerpt attached as Ex. B):
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