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I. INTRODUCTION

Flex Logix Technologies, Inc. (“Petitioner”) requests inter partes review
(“IPR”) of claims 2-7 and 11 (“the challenged claims™) of U.S. Patent No.
8,269,523 (“the °523 patent”) (Ex. 1001), which, according to PTO records, is
assigned to Venkat Konda (“Patent Owner” or “PO”).! For the reasons below, the
challenged claims should be found unpatentable and canceled.

II. MANDATORY NOTICES UNDER 37 C.F.R. §42.8

A. Real Parties-in-Interest

Petitioner identifies Flex Logix Technologies, Inc. as the real party-in-

mterest.

' Claim 1 is discussed in this Petition (e.g., in Section IX.A.1) because claims that
ultimately depend from claim 1 are challenged in this Petition. Petitioner is
concurrently filing another petition challenging claim 1 of the 523 patent based on
Konda 756 PCT (see infra Sections 11.B.3, X), and the same analysis is presented
regarding claim 1 in the present Petition and in the concurrently-filed petition.

(Ex. 1002, 979.)
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B. Related Matters

1.  Litigations and PTAB Proceedings

PO has asserted the ’523 patent against Petitioner in Konda Technologies
Inc. v. Flex Logix Technologies, Inc., No. 5:18-cv-07581 (N.D. Cal.). PO has also
asserted U.S. Patent Nos. 8,898,611 (“the ’611 patent”), 9,529,958 (“the ’958
patent”), 10,050,904 (“the 904 patent”), 10,003,553 (“the ’553 patent”) in the
foregoing district court litigation. The 553 patent is the subject of pending
instituted post-grant review (PGR) proceedings PGR2019-00037 and PGR2019-
00042, and another PGR petition (in PGR2019-00040) regarding the ’553 patent
was previously denied.

2.  Related Applications
The ’523 patent issued from U.S. Application No. 12/601,275 (“the ’275

application”), which is a national stage entry of Intemational Application
PCT/US2008/064605, and claims priority to U.S. Provisional Application No.

60/940,394 filed May 25, 2007.2 Pending U.S. Application No. 16/202,067 claims

2 Petitioner does not concede that the national stage was properly entered or that
the ’523 patent properly issued based on such national stage entry, and reserves the

right to assert such issues in other forums. (See, e.g., Ex. 1004, 1-2, 148-159.)
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priority to the *275 application, according to the PTO P AIR database.

3.  Concurrently-filed petitions

Petitioner is concurrently filing two additional petitions for IPR of certain
claims of the *523 patent.

C. Counsel and Service Information

Lead counsel is Naveen Modi (Reg. No. 46,224), and Backup counsel are
(1) Joseph E. Palys (Reg. No. 46,508), (2) Paul M. Anderson (Reg. No. 39,896),
(3) Arvind Jairam (Reg. No. 62,759). Service information is Paul Hastings LLP,
875 15th St. N.W., Washington, D.C., 20005, Tel: 202.551.1700, Fax:
202.551.1705, email: PH-FlexLogix-Konda-IPR@paulhastings.com. Petitioner
consents to electronic service.

III. PAYMENT OF FEES UNDER 37 C.F.R. § 42.15(a)

The PTO is authorized to charge all fees due at any time during this
proceeding, including filing fees, to Deposit Account No. 50-2613.

IV.  GROUNDS FOR STANDING UNDER 37 C.F.R. § 42.204(a)

Petitioner certifies that the *523 patent is available for review and Petitioner

is not barred or estopped from requesting review on the grounds identified herein.

V.  PRECISE RELIEF REQUESTED AND GROUNDS RAISED
A.  Claims for Which Reviewis Requested

Petitioner respectfully requests review of claims 2-7 and 11 (“challenged
3
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claims™) of the ’523 patent, and cancellation of these claims as unpatentable.

B. Statutory Grounds of Challenge

The challenged claims should be canceled as unpatentable on the following
grounds:

Ground 1: Claims 2-7 are unpatentable under pre-AIA 35 U.S.C. § 102(b)
as being anticipated by Published PCT Application No. WO 2008/109756 (“Konda
756 PCT”) (Ex. 1009).

Ground 2: Claim 11 is unpatentable under pre-AIA 35 U.S.C. § 103 as
obvious over Konda 756 PCT in view of U.S. Patent No. 6,940,308 to Wong
(“Wong”) (Ex. 1008).

As discussed below, Konda 756 PCT and Wong qualify as prior art and are
properly relied upon for showing unpatentability of the *523 patent.

1. Earliest Effective Filing Date of 523 Patent
The 523 patent issued from U.S. Application No. 12/601,275 (“the °275

application”), which claims priority to U.S. Provisional Application No.
60/940,394 (“the ’394 provisional”) filed May 25, 2007 and is a national stage
entry of International Application PCT/US2008/064605 (“the 605 PCT”), which
was filed May 22, 2008 (Ex. 1007 is the as-filed body of the application) and

published as International Publication No. WO2008/147928 (Ex. 1005). However,

4
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the ’523 patent is not entitled to claim priority to May 25, 2007 or to May 22,
2008, because as explained below, the claims of the 523 patent are not fully
supported, and also are not enabled, by the 394 provisional or the ’605 PCT
(collectively, “the priority applications”). (Ex. 1002, 9440-67.) Therefore, the
earliest effective filing date for the *523 patent is November 22, 2009, which is the
date of filing of the U.S. national stage application (i.e., the *275 application, see
Ex. 1004, 158). (Ex. 1004, 150-158).

In order for a claim in a U.S. application to be entitled to the benefit of the
filng date of an earlier filed U.S. or PCT application, the following two
requirements (among others) must be met. First, the subject matter of the claim
must be disclosed in the earlier-filed application in accordance with the written
description requirement of Section 112. PowerQasis, Inc. v. T-Mobile USA, Inc.,
522 F.3d 1299, 1306 (Fed. Cir. 2008) (subject matter disclosed for first time in a
continuation application does not receive benefit of the parent’s filing date); see
also In re Gosteli, 872 F.2d 1008, 1010-11 (Fed. Cir. 1989). Second, the claim
must also meet the enablement requirement of Section 112. In re Hafner, 410 F.2d
1403, 1406, (CCPA 1969) (“[T]o be entitled to the benefits provided by [35 U.S.C.
§ 120], the invention disclosed in the “previously filed” application must be

described therein in such a manner as to satisfy all the requirements of the first

5
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paragraph of [35 U.S.C. §] 112, including that which requires the description to be
sufficient to enable one skilled in the art to use the [invention].”). Here, neither of
the foregoing two requirements are met. (Ex. 1002, 4940-67.)

a) Lack of written description support in priority
applications

To comply with the written description requirement, the specification or
earlier-filed application “must describe the invention sufficiently to convey to a
person of skill in the art that the patentee had possession of the claimed invention
at the time of the application, i.e., that the patentee invented what is claimed.”
LizardTech, Inc. v. Earth Resource Mapping, Inc., 424 F.3d 1336, 1345 (Fed Cir.
2005); see also Lockwood, 107 F.3d at 1572; Allergan, Inc. v. Sandoz Inc., 796
F.3d 1293, 1308-09 (Fed. Cir. 2015). “The test requires an objective inquiry in to
the four corners of the specification from the perspective” of a person of ordinary
skill in the art (“POSITA”). Ariad, 598 F.3d at 1351. Whether the added subject
matter is an obvious variant of the disclosed subject matter is irrelevant.
Lockwood, 107 F.3d at 1572.

As explained below, A POSITA reviewing the priority applications would
not have understood that the named inventor of the 523 patent was in possession

of the subject matter recited in claim 1 of the ’523 patent. (Ex. 1002, 944.)
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Therefore, the subject matter of claim 1 is not disclosed in the priority applications
in accordance with the written description requirement.

Original claim 1 filed with the ’275 application recites an integrated circuit
device that includes a plurality of sub-integrated circuit blocks and a routing

network, where:

Said routing network comprising of a plurality of stages y , starting from the

lowest stage to the highest stage; and
(Ex. 1004, 217.)

In addition to a plurality of stages, original claim 1 also includes, for each
sub-integrated circuit block, a plurality of inlet links, a plurality of outlet links, a
plurality of forward connecting links (each connecting a switch in a lower stage to
a switch in the immediate succeeding higher stage), and a plurality of backward
connecting links (each connecting a switch in a higher stage to a switch in the
immediate preceding lower stage). (/d.) Original claim 1 further specifies that, in
each of the forward and backward connecting links for each sub-integrated circuit
block, there is a plurality of straight links and a plurality of cross links. (/d., 217-

218.)
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During prosecution, applicant amended claim 1 to read (in part) as follows:

Said routing network comprising of a plurality of stages v, in each said sub-

integrated circuit block, starting from the lowest stage of 1 to the highest stage of v,

where vy >1; and

(Ex. 1004, 39.)

Specifically, claim 1 was broadened with respect to the number of stages.
Instead of simply requiring a “plurality of stages y,” the amendment changed the
scope of claim 1 to encompass a routing network where each sub-integrated circuit
block only has one stage. That is because the phrase “y > 1"’ covers the case where
y equals 1 in addition to the case where y is greater than 1. (Ex. 1002, Y48.) A
POSIT A reading the amended limitation would have understood claim 1 to cover a
routing network that includes sub-integrated circuit blocks that all include only a
single stage. (Id.) This is because if y = 1 (one of the possibilities that are covered
by the limitation “y > 1), then the lowest stage is 1 and the highest stage of y is
also 1 (i.e., there must be only one stage for this to hold true). (/d.)

A POSITA would not have understood, based on the disclosures of the
priority applications of the ’523 patent, that the named mventor possessed an
invention that includes an integrated circuit device that includes a “routing network

comprising a plurality of stages y, in each said sub-integrated circuit block, starting

8
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from the lowest stage of 1 to the highest stage of y, where y > 1,” and where such a
network also includes the remaining limitations of claim 1, including sub-
integrated circuit blocks with the recited pluralities of forward connecting links,
backward connecting links, straight links, and cross links. (Ex. 1002, 949.) As
discussed below, neither of the priority applications discloses any routing network
with only one stage in each sub-integrated circuit block that has forward and
backward connecting links of any sort, let alone pluralities of such links that
further include pluralities of straight links and cross links. (/d.)

Each of the priority applications characterizes figures 2A1-2A3 below as a

network with one stage. (Ex. 1007, 7:10-21; Ex. 1026, 4:4-15.)
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FIG. 2A1 FIG. 2A2
Stage 1 200A1 Stage 1 20002
1108120 LT,
ILI | EranE > ou Laes 151 & 051
w 'ﬂ,——t [+ T PPTY: Pl e |

FIG. 2A3 200A3

(Ex. 1007, FIGs. 2A1-2A3 (annotated); see also Ex. 1026, FIGs. 2A1-2A3; Ex.

1002, 950.)

Both of the priority applications note that FIG. 2A3 shows the layout of the

network “illustrating all the connection links.” (Ex. 1007, 7:19-21 (emphasis

added); Ex. 1026, 4:13-15 (emphasis added).) The only links shown in figure 2A3

are the inlet links (IL1 and IL2) and the outlet links (OL1 and OL2), and a

POSITA would have recognized that are no forward connecting links and no

backward connecting links that connect switches in higher and lower stages to

each other. The inlet and outlet links shown in figures 2A1-2A3 are different from

10
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“forward connecting links” and “backward connecting links” as recited in claim 1,
which are required to connect from switches in one stage to switches in an
immediately succeeding/preceding stage, respectively. This difference would have
been clear to a POSITA based on claim 1 of the 523 patent, which recites “inlet
links” and “outlet links” (Ex. 1001, 35:25-27) separately from “forward connecting
links” and “backward connecting links” (id., 35:43-49). (Ex. 1002,951.)

A POSITA would have understood that there cannot be “a plurality of
forward connecting links connecting from switches in a lower stage to switches in
its immediate succeeding higher stage” if there is only one stage in the network.
(Id., 952.) If there is only one stage, there is no “immediate succeeding higher
stage.” Similarly, if there is only one stage, there cannot be “a plurality of
backward connecting links connecting from switches in a higher stage to switches
in its immediate preceding lower stage” because there is no “immediate preceding

lower stage.” (I1d.)

11
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In contrast, figure 2B1 of the priority applications includes three stages.
After folding, the network is reduced to two stages as is shown in figures 2B2-2B4,

which, in the context of claim 1 means thaty = 2.3

3 The priority applications each incorrectly state that figures 2B1-2B2, 2C11-2C12,
and 2D1-2D2 have a “connection topology of one stage.” (Ex. 1005, 7:22-23,
7:26-8:1, 8:9-10, 8:13-15, 8:26-27, 9:3-5; Ex. 1026, 4:16-17, 4:20-23, 5:1-2, 5:5-7,
5:18-19, 5:23-25.) As is apparent from these figures, each of those networks
includes more than one stage, where a stage corresponds to a column of switches in
each of the sub-integrated circuit blocks. For example, figure 2C11 shows a

network with five stages and figure 2C12 shows a network with three stages.

12
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(Ex. 1007, FIGs. 2B1-2B4 (annotated); Ex. 1026, FIGs. 2B1-2B4 (annotated); Ex.

1002, 953.)

The two-stage network shown in figure 2B2 above includes a plurality of

forward connecting links (links going from left to right between the switches in

stage 1 and those in stage 2) and a plurality of backward connecting links (links

going from right to left between switches in stage 2 and those in stage 1), where

the forward and backward connecting links include straight links (links within the

13
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same sub-integrated circuit block) and cross links (links between different sub-

integrated circuit blocks). (Ex. 1026, 12:7-15.)

FIG. 2B2 20082

Cross Links Straight Links /
110 & 120

Sub-Integrated e —— N /K‘BO&,.___\
Circuit - L1, 1) & MLZ 1
Blocks IL1 & 0Lt
| 1514 051 MS(1.1)
L2 & OL2

ML{1.4) & ML(2.8

IL3& L3
\ 152 8 052
iL4 & OL4

(Ex. 1007, FIG. 2B2 (annotated); Ex. 1026, FIG. 2B2 (annotated); Ex. 1002, 454.)

MS(1.2)

(1,8} & ML(2,4)

As shown above, each of the “sub-integrated circuit blocks” corresponds to a
row of switches. (Ex. 1007, 20:26-28 (“Each block implements all the switches in
one row of network 100B of FIG. 1B, one of the key aspects of the current
invention.”), 24:8-9, 43:10-12, 46:17-19, 48:1-5, 50:20-22, 51:3-7; Ex. 1026,
16:28-30, 38:13-15,42:26-27, 45:24-25; Ex. 1002, 955.)

A POSITA would not have understood that the priority applications show
that the named mventor had possession of an invention in which a network

includes a “plurality of stages y, in each said sub-integrated circuit block, starting

14
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from the lowest stage of 1 to the highest stage of y, where y > 1” in conjunction
with the limitations requiring forward and backward connecting links between
switches in different stages because the priority applications do not disclose any
sub-integrated circuit blocks that only have one stage and still have such forward
and backward connectinglinks. (Ex. 1002, 456.)

Indeed, in PGR2019-00037, which concerns U.S. Patent 10,003,553 (“the
’553 patent”) (Ex. 1006) that is also assigned to PO, Petitioner raised a similar
argument that the *553 patent does not have written description support for a single
stage network (Ex. 1046 (Petition in PGR2019-00037), 60-66) and that such a
single stage network would not support “straight links connected from a switch in a
stage in a subnetwork to a switch in another stage of the same subnetwork™ as
claimed m the ’553 patent (id., 66 fn. 5.). The ’553 patent incorporates by
reference the ’523 patent, the 605 PCT, and the ’394 provisional by reference.
(Ex. 1006, 2:20-32.) In response to the Institution Decision (Ex. 1047) in the *553
PGR proceeding, PO did not even attempt to show support for the single stage
network with such straight links in any of the ’523 patent, the ’605 PCT, or the
’394 provisional, and instead submitted a motion to amend that narrows the claims
of the ’553 patent to recite “a plurality of stages” instead of “y stages, where y >

1.” (Ex. 1048 (Motion to Amend in PGR2019-00037), 6 (4 of 55), 32 (30 of 55).)
15
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PO’s motion to amend in the ’553 PGR proceeding tacitly concedes the lack of
support in the ’523 patent (incorporated by reference in the ’553 patent) and its
alleged priority applications for a single stage network that includes the links
recited in claim 1 of the ’523 patent.

Petitioner anticipates that PO may contend that claim 1 only requires that
each sub-integrated circuit block “comprises” y stages, and therefore if the
specification discloses sub-integrated circuit blocks with more than one stage, then
it discloses sub-integrated circuit blocks that “comprise” one stage and thereby
discloses the lower end of the claimed range. Such a reading of the claim language
would be illogical and improper. (Ex. 1002, 457.) If claim 1 were understood to
mean that each sub-integrated circuit block simply includes at least one stage, then
the recitation of “lowest stage of 1 to the highest stage of y, where y > 1”” would be
superfluous, as the claim element is being read as simply meaning “each sub-
integrated circuit block includes y stages, where y = 1.” Indeed, such a broad
reading of this claim element would not provide any further restriction on the
language “each sub-integrated circuit block comprising a stage.” (I1d.)

To the extent PO contends that claim 1 still requires “a plurality of stages”
and therefore is limited to sub-integrated circuit blocks that include at least two

stages, such an argument would directly conflict with the very amendment PO

16
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made during prosecution of the ’275 application. (Ex. 1002, 458.) As originally
filed, claim 1 required “a plurality of stages y” where a POSITA would have
understood that for there to be a “plurality of stages,” y would necessarily be 2 or
larger. However, PO amended claim 1 to specifically encompass “y=1" when he
amended the claim to recite “y > 1.” PO could have amended the claim to recite “y
> 1,” but specifically chosenot to do so.

The understanding that PO intentionally broadened claim 1 to read on a
network having only one stage is further supported by other amendments made
during prosecution. (Ex. 1002, 959.) For example, pending claim 8 (which
eventually issued as claim 7 of the ’523 patent) was amended during prosecution to
recite “y>(log> N), where N>1,” (Ex. 1004, 42), which a POSITA would have
understood simply requires y>1. (Ex. 1002, 459.) A similar amendment was made
to each of pending claims 12, 25, 29, 40, and 44 (Ex. 1004, 42-49), which
eventually issued as claims 11, 24, 28, 39, and 43 of the ’523 patent, respectively.
Therefore, PO was consistent in amending the claims to encompass embodiments
where y=1 and there is only a single stage in each sub-integrated circuit block in
the network.

No claims were filed with the *394 provisional, and the claims filed with the

’605 PCT recite the same limitations as those recited in the original claims of the

17
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’275 application. (Ex. 1002, 960.) As such, a POSITA would have understood
that the claims of the 605 PCT require a plurality of stages in the routing network.
(Ex. 1007, 57:10-11 (*‘Said routing network comprising a plurality of stages vy,
starting from the lowest stage to the highest stage;”); Ex. 1002, 960.) A POSITA
would have understood that the broadening amendments made during prosecution
of the ’275 application are not supported by either of the priority applications,
including the claims included in the 605 PCT. (Ex. 1002, 960.)

The foregoing lack of written description support in the priority applications
applies to the remaining challenged claims as well because they ultimately depend
fromclaim 1. (/d.,961.)

b) Lackofenablementin priority applications

To meet the enablement requirement of 35 U.S.C. § 112, the specification
must teach a POSIT A how to make and use the full scope of the claimed mvention
without “undue experimentation.” Genentech, Inc. v. Novo Nordisk, A/S, 108 F.3d
1361, 1365 (Fed. Cir. 1997) (internal citation omitted). Factors to be considered in
determining whether undue experimentation is required include the amount of
direction or guidance presented, the presence or absence of working examples, the
state of the prior art, and the quantity of experimentation necessary. In re Wands,

858 F.2d 731, 737 (Fed. Cir. 1988). However, analysis of all the “Wands” factors
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is not required; “they are illustrative, not mandatory. What is relevant depends on
the facts” of the particular case. Amgen, Inc. v. Chugai Pharm. Co., 927 F.2d 1200,
1213 (Fed. Cir. 1991); Wyeth v. Abbott Labs., No. 08-1021 (JAP), 2012 WL
175023, at *12 (D.N.J. Jan. 19, 2012) (holding that there was undue
experimentation when “a substantial amount of experimentation would be
required” to practice the invention), aff’d sub nom. Wyeth & Cordis Corp. v.
Abbott Labs., 720 F.3d 1380, 1386 (Fed. Cir. 2013) (“Here, the specification
similarly discloses only a starting point for further iterative research.”).

Here, PO “has not enabled preparation of [the claimed invention] sufficient
to support its all-encompassing claims.” (Ex. 1002, 4962-67.) Amgen, Inc., 927
F.2d at 1213. The priority applications (394 provisional and ’605 PCT) do not
teach a POSITA how to make and use at least a “routing network comprising a
plurality of stages y, in each said sub-integrated circuit block, starting from the
lowest stage of 1 to the highest stage of y”” where y=1 (i.e., a single stage), which is
implicitly part of the claimed “y > 1,” and where such a network also includes the
remaining limitations of claim 1, including sub-integrated circuit blocks with the
recited pluralities of forward connecting links, backward connecting links, straight

links, and cross links as claimed in claim 1. (Ex. 1002, 963.)
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As discussed above (supra Section V.B.1(a)), neither of the priority
applications discloses any routing network with only one stage that has forward
and backward connecting links of any sort, let alone pluralities of such links that
further include pluralities of straight links and cross links. (Ex. 1002, 964.) To the
extent there is any guidance provided in the disclosure of the priority applications
to make and/or use the claimed invention, it is all directed to multi-stage networks.
(Id.) The priority applications are devoid of any guidance or working examples of
a  single stage  network  that includes the  above-discussed
forward/backward/straight/cross links, as covered by claim 1. (/d.)

Moreover, a network with all sub-integrated circuit blocks having a single
stage, as included in the claimed range of “y > 1,” would have been incompatible
with other parts of the claim such as “lower stage,” “immediate succeeding higher
stage,” “higher stage,” and “immediate preceding lower stage.” (Ex. 1001, 35:43-
49; Ex. 1002, 965.) As such, these are plainly and unambiguously incompatible
features (i.e., incompatible with a single stage) and no amount of experimentation
would have led a POSITA to make and/or use the claimed single-stage routing
network with the remaining limitations regarding forward/backward/straight/cross

links as claimed in claim 1. (Ex. 1002, 465.) Auto. Techs. Int'l, Inc. v. BMW of N.

Am., Inc.,501 F.3d 1274, 1281, 1284 (Fed. Cir. 2007).
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Furthermore, the materials incorporated by reference in the disclosures of
the priority applications do not cure this deficiency. (Ex. 1002, 966.) None of
those materials provide any explanation of the claimed single-stage routing
network with the remaining limitations regarding forward/backward/straight/cross
links as claimed in claim 1. (/d.) Additionally, the priority applications would not
have provided any direction or guidance to a POSIT A regarding the relevance of
the incorporated material in relation to how to make and/or use the claimed
invention. (Id.)

The foregoing lack of enablement in the priority applications applies to the
remaining challenged claims as well because they ultimately depend from claim 1.
(1d.,967.)

2.  Konda’756 PCT
Konda 756 PCT (Ex. 1009) was published September 12, 2008 and

therefore qualifies as prior art under pre-AlIA § 102(b) against the 523 patent,
which, as discussed above, has an earliest effective filing date of November 22,
2009. (Supra Section V.B.1; see also Ex. 1002, 9968-71 (overview of Konda ’756
PCT).) Konda 756 PCT incorporates by reference, among other applications, the

’394 provisional, which is the same provisional application to which the °523
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patent claims priority. (Ex. 1009, 2:14-17.)* The ’394 provisional became
publically available as of the date of Konda 756 PCT publication, i.e., September
12, 2008. See 37 C.F.R. § 1.14(a)(1)(v1); Flex Logix Technologies Inc. v. Konda
Technologies Inc., PGR2019-00042, Paper 14 at 26-27 (PTAB Sept. 19, 2019); Ex
Parte Xiaoming Bao & Stephen M. Allen, Appeal No. 2016-006293, 2017 WL
1397726, at *4 (PT AB Mar. 28, 2017). Moreover, because the *394 provisional is
incorporated by reference in Konda 756 PCT, the contents of the 394 provisional
were effectively contained in Konda 756 PCT itself when it was published. See
MPEP at § 2163.07(b)>

Konda 756 PCT was not considered by the Patent Office during

prosecution. (Ex. 1004, Cover (“References Cited” section); see generally Ex.

* Exhibits 1010-1023, 1026, 1029-1030, and 1039 are, inter alia, various
documents purportedly incorporated by reference into the *523 patent, Konda 756
PCT, and/or the ’394 provisional.

> For convenience, this Petition includes citations directly to the *394 provisional
(Ex. 1026), in addition to citations to Konda '756 PCT (Ex. 1009), but as discussed

above, such citations to the 394 provisional are effectively also to Konda 756

PCTitself.
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1004.)

3. Wong

Wong issued on September 6, 2005 and therefore qualifies as prior art under
§ 102(b). (See Ex. 1002, 9972-76 (overview of Wong).) Wong was considered by
the Patent Office during prosecution. (See, e.g., Ex. 1004, 92-117 (claim rejections
based in part on Wong).) However, Petitioner presents Wong in a new light never
considered by the Office—as a secondary reference in an obviousness combination
with Konda 756 PCT. (Infra Section IX.C.) Here, Petitioner presents testimony
from R. Jacob Baker, Ph.D., P.E. (Ex. 1002), an expert in the field of the ’523
patent (Ex. 1002, §91-19; Ex. 1003), who confirms that the relevant teachings of
Konda 756 PCT and Wong disclose or suggest what is claimed by challenged
claims 18 and 47 of the ’523 patent. (See Ex. 1002, 49163-178; see also infra
Section [X.C.)

Wong 1s only relied upon in this Petition as a secondary reference for certain
dependent claims (infra Section 1X.C), whereas the Examiner allowed the ’275
patent to issue as the *523 patent based on considerations relating to claim 1. (Ex.
1004, 28 (Examiner’s statement of reasons for allowance, discussing amended
claim 1), 39 (amendment of claim 1 following Examiner interview), 57 (interview

summary indicating that “[a]greement was reached for the proposed amendment of
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claim 1...”).) As such, any consideration of Wong by the Patent Office during
prosecution of the *523 patent should not preclude the Board from considering and
instituting the grounds in this Petition.

VI. LEVEL OF ORDINARY SKILL IN THE ART
A person of ordinary skill in the art (“POSITA”) at the time of the alleged

invention of the ’523 patent would have had a master’s degree in electrical
engineering or a similar field, and at least two to three years of experience with
integrated circuits and networks. (Ex. 1002, §18-19.) More education can

supplement practical experience and vice versa. (/d.)

VII. OVERVIEW OF THE °523 PATENT
The ’523 patent is entitled “VLSI Layouts of Fully Connected Generalized

Networks.” (Ex. 1001, Title.) The ’523 patent acknowledges that multi-stage
hierarchical networks were known and used in many applications, including field-
programmable gate arrays (FPGAs). (Id., 2:25-27, 2:62-67; Ex. 1002, 9931-38.)
The ’523 patent contends that prior art network layouts were “inefficient and
complicated” (Ex. 1001, 2:28-30, 3:1-6) and alleges to disclose layouts of
networks that use horizontal and wvertical cross links between switches in

succeeding stages. (/d.,3:21-29.)
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In addition to inlet and outlet links on the periphery of the network, the *523

patent discloses middle links that provide connections between the switches in the

different stages of the network. “The middle links which connect switches in the

Same row

in two successive middle stages are called hereinafter straight middle

links; and the middle links which connect switches in different rows in two

successive middle stages are called hereinafter cross middle links.” (Ex. 1001,

9:45-49 (emphasis added).) Examples of straight and cross middle links are

highlighted in figure 1B below.

IL1 & oL
IL2 & OL2
IL3 &0L3
IL4 & QL4
ILS 3|'Cl'L'r
ILE EGLB
ILFr&cCL?

ILE & QL8

L8 & QL.

10 & (0

Cross Middle

Links
P FIG. 1B
Middle Links .
B _'110_&120__“ ~_130&190 - 140&180
+—
“— 151 & OS1 MS(1.1) & MS(7.1) ME(2 1) & MS(B,1)
ML(1,3] & ML(B &)~ MLZ.4) & ML{7.12) / ML(3.4) & ML{6.2
+—
IS2 8 052 MS(1.2) & MS(7.2) v/ MS(2.2) & MS(8.2)
+“—
HLH B ANLED)  ML(28) & M7 18] \ A / ML{3.5) & ML[BZ
238 083 MS(1,2) & MS(7.3) Y7 ; N/ ol MS(2.3) & MS(B,3)
ML(1,12) & ML(B,1 MLi2.12) & ML .f.‘ .
154 & OS4 MS(1.4) & vs(7.4) 7 P MS(2A4) & MS(B.4)
Mm 16) & NL(3,12) WML(2.16) & ML{T.B)

: : IS5 & OS5 t ﬁ MS(1,8) & MS(7.5) % # ME(2,5) & MS(8,5]

(Id., FIG. 1B (excerpt, annotated); Ex. 1002, 938.)
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As explained below (infra Section 1X), the above features were all known in
the prior art. (See Ex. 1002, 9978-162; see also id., §920-30 (describing the state of
the art).)

VIII. CLAIM CONSTRUCTION

In an IPR, claims are construed in accordance with the ordinary and
customary meaning of such claims as understood by one of ordinary skill in the art
and the prosecution history pertaining to the patent. 37 C.F.R. § 42.200(b). In
particular, claim terms are generally given their “ordinary and customary
meaning,” that is, “the meaning that the term would have to a POSIT A in question
at the time of the invention, ie., as the effective filing date of the patent
application.” Phillips v. AWH Corp., 415 F.3d 1303, 1313 (Fed. Cir. 2005) (en
banc). The Board only construes the claims when necessary to resolve the
underlying controversy. Toyota Motor Corp. v. Cellport Systems, Inc., [IPR2015-
00633, Paper 11 at 16 (August 14, 2015). Petitioner submits that for purposes of

this proceeding, no term requires construction.® (Ex. 1002, 939.)

6 Petitioner reserves all rights to raise claim construction and other arguments in
district court as relevant and necessary to those proceedings. For example,

Petitioner has not raised all challenges to the ’523 patent in this petition, including
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IX. DETAILED EXPLANATION OF GROUNDS

A. Ground 1: Konda ’756 PCT Anticipates Claims 2-7
While claim 1, which is the only independent claim in the ’523 patent, is not

a challenged claim in the present Petition, it is challenged in another petition
concurrently filed by Petitioner that also relies on Konda '756 PCT. However, in
order to show the unpatentability of the challenged dependent claims, Petitioner
first demonstrates that claim 1 is anticipated by Konda '756 PCT. It should be
noted that the analysis of claim 1 below is the same as that presented in the other
petition.

1. Claim 1

a)  “Anintegrated circuit device comprising”

To the extent the preamble is limiting, Konda '756 PCT, by way of its

incorporation of the ’394 provisional, discloses an integrated circuit device. (Ex.

1002, 9979-80.) For instance, Konda '756 PCT discloses a “semiconductor chip”

invalidity under 35 U.S.C. § 112, and a comparison of the claims to any accused
products in litigation may raise controversies that need to be resolved through
claim construction that are not presented here given the similarities between the

references and the patent.
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such as an FPGA (Ex. 1026, 8:21-9:2; 9:8-10), and a POSITA would have
understood that disclosure of a “semiconductor chip” discloses an ““integrated
circuit device.” (Ex. 1002, §80; see also infra Sections IX.A.1(b)-(k) regarding the
remaining elements of this claim.

b) “a plurality of sub-integrated circuit blocks and a
routing network”

Konda ’756 PCT discloses this limitation, as explained below. (Ex. 1002,

81-88.)
(1) arouting network

Konda °756 PCT discloses a routing network. (Ex. 1002, 4982-85.) For
instance, the 394 provisional, as incorporated by reference in Konda 756 PCT,
discloses “[t]he present invention is concemed with the VLSI layouts of arbitrarily
large switching networks for broadcast, unicast, and multicast connections.” (Ex.
1026, 8:12-13.) Figure 1A of the ’394 provisional illustrates an “exemplary
generalized multi-link multi-stage network ... with nine stages of one hundred
forty four switches for satisfying communication requests, such as settmg up . . . a

connection between configuration logic blocks.” (/d., 10:25-11:2.)
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VLS Layauts of Fully Conreded Generalized Mebworks Page 1 of 38
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(Id., FIG.

1A.)

The ’394 provisional discloses that connections are set up “between an input
stage 110 and output stage 120 via middle stages 130, 140, 150, 160, 170, 180 and
190.” (Id., 11:1-3.) The ’394 provisional further discloses that figure 1B,
replicated below, is a folded version of the network shown in figure 1A. (/d., 2:12-

13, 15:3-4; Ex. 1002, 984.)
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Therefore, much of the description regarding the network of figure 1A in the

’394 provisional is also applicable to figure 1B of the 394 provisional. (/d., 15:4-

5; Ex. 1002, 985.) The network shown in figure 1B of the 394 provisional, which

can be included on a FPGA integrated circuit, is “a routing network™ as it allows

connections to be “routed” between inputs and outputs. (Ex. 1026, 11:1-3; Ex.

1002, 985.)
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(2) a plurality of sub-integrated circuit blocks
Konda 756 PCT discloses a plurality of sub-integrated circuit blocks. (Ex.

1002, 9986-88.) The ’394 provisional discloses that the network shown in figure
1B includes a plurality of sub-integrated circuit blocks. (/d., 486.) Annotated
figure 1B below shows that each row of switches in the network is included in a

different sub-integrated circuit block.

Sub-
Integrated
VLS Layouts of Fully Connecled Generalized Netwarks Page 2 of 38 Circuit
I T Vi Kol J
“n:on::rusenkat nda . 100B Blocks
FIG. 1B
M08 1308190 ,_4_49}4110, 1508170 10
L1004 ML{B L2 Tehl E 4, M 1

(Ex. 1026, FIG. 1B (excerpt, annotated); Ex. 1002, 986.)
According to the 394 provisional, the layout shown in figure 1C below
includes 16 blocks, where “[e]ach block implements all the switches in one row of

the network 100B of FIG. 1B, one of the key aspects of the current invention.”

(Ex. 1026, 16:25-30.)
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(/d., FIG. 1C (annotated); Ex. 1002, 487.)

Therefore, each of the “blocks” shown in figure 1C of the *394 provisional

above corresponds to a row of switches in the network illustrated in figure 1B.

(Ex. 1026, 16:25-30.) Each row of switches corresponds to a portion of the overall

block of switches within the integrated circuit in which the network is included,

and therefore a POSITA would have understood that each row of switches

corresponds to a different “sub-integrated circuit block.” (Ex. 1002, 988.)
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Because figure 1B includes 16 rows of switches, it includes 16 sub-integrated
circuit blocks, each of which is illustrated as a “block” in figure 1C. (/d; Ex.
1026, FIGs. 1B, 1C.)

¢)  “Said each plurality of sub-integrated circuit blocks

comprising a plurality of inlet links and a plurality of
outlet links”

Konda °756 PCT discloses this limitation. (Ex. 1002, 9989-91.) For
example, the ’394 provisional, as incorporated by reference in Konda 756 PCT,
discloses that “[e]ven through it is not illustrated in layout 100C of FIG. 1C, in
each block, in addition to the switches there may be Configurable Logic Blocks
(CLB) or any arbitrary digital circuit depending on the application in different

embodiments.” (Ex. 1026, 17:15-17.)” A POSITA would have understood that

7 Confusingly, the 523 patent refers to “Configurable Logic Blocks (CLB) or any
arbitrary digital circuit” as “sub-integrated circuit blocks” in their own right. (Ex.
1001 at 13:38-42.) Viewing the configurable logic blocks or arbitrary digital
circuit alone as a sub-integrated circuit block does not make sense in the context of
claim 1, which requires the sub-integrated circuit blocks to include numerous links
that are only disclosed in the 523 patent as being part of the network of switches.

(Ex. 1002, 989 fn.4.)
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such CLBs or other arbitrary digital circuits have mputs (“plurality of inlet links™)
that receive outputs from the switches in the network and outputs (“plurality of
outlet links™) that provide mputs to the switches in the network. (Ex. 1002, 989.)
Such an understanding is supported by the disclosure that the network of figure 1A
(and hence the networks of figures 1B and 1C) includes switches for “setting up a
.. connection between configurable logic blocks, between an input stage 110 and
output stage 120 via middle stages ... .” (Ex. 1026, 10:25-11:3; Ex. 1002, 989.)
Figure 1K1 of the *394 provisional shows “detailed connections of BLOCK
1 2 in the network layout 100C in one embodiment, illustrating the connecting
links going in and coming out ... .” (Ex. 1026, 3:19-20.) Figure 1K1 is annotated
below to show the inclusion of a configurable logic block (CLB) in block 1 2,
which is one of the blocks included in the network of figures 1B and 1C. (/d.) The
outputs of the CLB (shown as IL1 and IL2) constitute a “plurality of outlet links,”
and the inputs of the CLB (shown at OL1 and OL2) constitute a “plurality of mlet
links™ as those terms are used in the context of claim 1 of the 523 patent. (Ex.

1002, 990.)
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(Ex. 1026, FIG. 1K1 (annotated); Ex. 1002, 490.)

As discussed below with respect to claim element 1(f), Konda 756 PCT
further discloses that the plurality of inlet links and the plurality of outlet links,
discussed here and shown in annotated figure 1K1 above, are directly connected to
the inlet links and outlet links of the switches in the lowest stage (stage 1) of the

routing network. (/nfra Section IX.A.1(f); Ex. 1002, 991.)
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d) “Said routing network comprising of a plurality of
stages y, in each said sub-integrated circuit block,
starting from the lowest stage of 1 to the highest stage
ofy, where y > 1; and”

Konda ’756 PCT discloses this limitation. (Ex. 1002, 992.) For example, as
shown in an annotated excerpt of figure 1B of the 394 provisional below, the
routing network includes five stages that are highlighted in the top-most sub-
integrated circuit block. (/d.; Ex. 1026, 2:12-14.) Therefore, Konda 756 PCT,
which incorporates the 394 provisional by reference, discloses the “routing
network comprising of a plurality of stages y, in each said sub-integrated circuit
block, starting from the lowest stage of 1 to the highest stage of y, where y > 1,” as

it discloses a network with a number of stages (y) equal to five, and 5> 1. (Ex.

1002, 992.)
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(Ex. 1026, FIG. 1B (excerpt, annotated); Ex. 1002, 992.)
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e) “Said routing network comprising a plurality of
switches of size dxd, where d>2, in each said stage and
each said switch of size dxd having d inlet links and d
outlet links; and”

Konda ’756 PCT discloses this limitation. (Ex. 1002, 9993-98.) According
to limitation 1(e), each stage of the network includes a plurality of switches, each
of which has at least two inlet links (d inputs) and the same number of outlet links
(d outputs). Notably, a “switch of size dxd” in the context of “each said switch of
size dxd having d inlet links and d outlet links” would have informed a POSITA
about the input/output configuration of the switch, and not the actual area (ie.,
physical size) of the switch. (/d., 493.)

A POSITA would have understood that a dxd switch is a symmetrical
switch, in that it has the same number of inputs and outputs. (/d., 494 (citing Ex.
1006).) The ’394 provisional discloses an embodiment in which the network of
figure 1B is constructed using a plurality of 2x2 switches in each of the stages.
(Ex. 1002, 9994-96; Ex. 1026, 29:2-5, 29:8-22 (stating that the switches
corresponding to the input stage, the output stage, and the middle stages that are
combined together are 2x2 switches).)

As shown in annotated figure 1K1 below, each stage in each sub-integrated

circuit block includes at least one 2x2 switch. (Ex. 1002, 997.) Because the
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network includes a plurality of sub-integrated circuit blocks (e.g., one
corresponding to each row shown in figure 1B, as discussed above in Section
IX.A.1(b)(2)), each stage of the network includes a plurality of 2x2 switches. (Ex.
1002, 997.) For example, because there are 16 sub-integrated circuit blocks in the
network of figure 1B, each of stages 1-4 in the routing network has 32 2x2
switches (two switches per sub-integrated circuit block in each of stages 1-4) and
stage 5 has 16 2x2 switches (one switch per sub-integrated circuit block in stage 5,
as shown in annotated figure 1K1 below). (Ex. 1026, FIG. 1K1; Ex. 1002, 997.)

Therefore, Konda '756 PCT discloses limitation 1(e). (Ex. 1002, 997.)
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(Ex. 1026, FIG. 1K1 (annotated); Ex. 1002, 997.)

Notably, a POSITA would have understood that limitation 1(e) does not
require a plurality of dxd switches in each stage in each sub-integrated circuit
block, but instead simply requires a plurality of dxd switches in each stage of the
routing network. (Ex. 1002, 998.) Original claim 1 of the ’275 application
included, in addition to the feature that issued as limitation 1(e), an additional
limitation that required “[s]aid each sub-integrated circuit block comprising a

plurality of said switches corresponding to each stage.” (Ex. 1004, 217, 325.) But
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that additional feature, which required a plurality of dxd switches in each stage in
each sub-integrated circuit block, was deleted by PO during prosecution. (/d.,
67.)

f) “Said plurality of outlet links of said each sub-
integrated circuit block are directly connected to said
inlet links of said switches of its corresponding said
lowest stage of 1, and said plurality of inlet links of
said each sub-integrated circuit block are directly

connected from said outlet links of said switches of its
corresponding said lowest stage of 1; and”

Konda °756 PCT discloses this limitation. (Ex. 1002, 9999-103.) For
instance, as discussed above with respect to claim lLimitation 1(c), the ’394
provisional, as incorporated by reference in Konda '756 PCT, discloses that each
sub-integrated circuit block includes a plurality of inlet links and a plurality of
outlet links that correspond to the mputs and outputs of the Configurable Logic
Blocks, respectively. (See supra Section IX.A.1(c); Ex. 1026, 17:15-17; Ex. 1002,
199.)

As shown in annotated figure 1K1 of the 394 provisional below, the outputs
of the CLB (“plurality of outlet links of said each sub-integrated circuit block™) are
directly connected to the inputs of the first stage (“said inlet links of said switches
of its corresponding said lowest stage of 17). (Ex. 1002, 4100.) Similarly, the

nputs of the CLB (“plurality of inlet links of said each sub-integrated circuit
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block™) are directly connected to the outputs of the first stage (“said outlet links of
said switches of its corresponding said lowest stage of 1”). (/d.)
CLB ' FIG. 1K1
Outlet Links Stage 1 _ /

Inlet Links

Configurable
Logic - L2
Block

(CLB) oLt L—{

3 R 3.9) § ML, Y.
MS(2,1) M5(3,1) MS(4,1)

MS(6.,1) MS(5,1)

4

CLB Stage 1
Inlet Links Outlet Links

LB M) ML 5} MLBS) MLESAT)

(Ex. 1026, FIG. 1K1 (annotated); Ex. 1002, 9100.)

Figure 1B of the ’394 provisional is annotated below to show the
Configurable Logic Blocks included in the integrated circuit device that have inlet
links and outlet links that are directly connected to the outlet links and inlet links,
respectively, of the switches mn stage 1 (input switches IS1-IS16 and output
switches OS1-OS16). (Ex. 1002, q101.) A POSITA would have recognized that
each double-ended arrow in figure 1B below represents two links—one going in

one direction, and the other going in the other direction. (/d., qY102-103.) For
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example, the inlet links IL1 and IL2 of switch IS1 are connected to the outlet links
of the top-most CLB. (/d., §101.) Similarly, the outlet links OL1 and OI2 of
switch OS1 are directly connected to the inlet links of the top-most CLB. (Ex.
1026, 15:3-11,29:1-14, FIG. 1B; Ex. 1002, q101.)
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(Ex. 1026, FIG. 1B (annotated); Ex. 1002, q101.)
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g) “Said each sub-integrated circuit block comprising a
plurality of forward connecting links connecting from
switches in a lower stage to switches in its immediate
succeeding higher stage, and also comprising a
plurality of backward connecting links connecting
from switches in a higher stage to switches in its
immediate preceding lower stage; and”

Konda 756 PCT discloses this limitation. (Ex. 1002, 99104-109.) With
respect to the forward connecting links, figure 1K1 of the *394 provisional, which
depicts one of the sub-integrated circuit blocks (block 1 2) included in the network
of figures 1B and 1C (Ex. 1026, 29:1-8, 30:1-5), illustrates a plurality of forward
connecting links connecting from switches in a lower stage to switches in its

immediate succeeding higher stage. (Ex. 1002, 9104.)
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FIG. 1K1 Forward 100K1
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(Ex. 1026, FIG. 1K1 (annotated to show forward connecting links (blue) of the
sub-integrated circuit block correspondingto the top row of FIG. 1B); Ex. 1002,
q1104.)

As shown in annotated figure 1K1 above, each of the forward connecting
links connects from a switch in a lower stage to a switch in a higher stage. (Ex.
1002, 9105.) For example, forward connecting link ML(1,1) connects switch IS1
in stage 1 to switch MS(1,1) in stage 2. Similarly, forward connecting link
ML(1,2) connects the switch IS1 in stage 1 to the switch MS(1,2) in stage 2 of the

sub-integrated circuit block corresponding to the second row of the network shown
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in figure 1B. (Ex. 1026, FIG. 1B.) Indeed, the description of what the ’523 patent
considers “forward connecting links” matches the description of the right-going
middle links depicted in figures 1B and 1K1. (Ex. 1026, 15:3-9; Ex. 1001, 12:6-
16; Ex. 1002, 9105.)

While the annotated version of figure 1K1 above only highlights the forward
connecting links for the switches in the top-most row in figure 1B, figure 1B shows
that each of the rows included in the routing network includes a plurality of
forward connecting links. (Ex. 1026, FIGs. 1B, 1K1; Ex. 1002, 4106.)

Konda ’756 PCT also discloses the backward connecting links recited in
limitation 1(g). (Ex. 1002, q107.) For example, figure 1K1 of the *394 provisional
illustrates a plurality of backward connecting links connecting from switches in a

higher stage to switches in its immediate preceding lower stage. (/d.)
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(Ex. 1026, FIG. 1K1 (annotated to show backward connecting links (green) of the
sub-integrated circuit block correspondingto the top row of FIG. 1B); Ex. 1002,
q1107.)

As shown in annotated figure 1K1 above, each of the backward connecting
links connects from a switch in a higher stage to a switch in an immediately
preceding lower stage. (Ex. 1002, 4108.) For example, backward connecting link
ML(8,1) connects switch MS(7,1) in stage 2 to switch OS1 in stage 1. Similarly,

backward connecting link ML(8,2) connects the switch MS(7,1) in stage 2 to the
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switch OS2 in stage 1 of the sub-integrated circuit block corresponding to the

second row of the network shown in figure 1B. (Ex. 1026, FIG. 1B.) Indeed, the

description of what the *523 patent considers “backward connecting links” matches

the description of the left-going middle links depicted in figures 1B and 1K1. (/d.,

15:3-11; Ex. 1001, 12:6-16; Ex. 1002, §108.)

While the annotated version of figure 1K1 above only highlights the

backward connecting links for the switches in the top-most row in figure 1B, figure

1B shows that each of the rows illustrated includes a plurality of backward

connecting links. (Ex. 1026, FIGs. 1B, 1K1; Ex. 1002, 94109.)

h)

“Said each sub-integrated circuit block comprising a
plurality [of] straight links in said forward connecting
links from switches in said each lower stage to
switches in its immediate succeeding higher stage and
a plurality [of] cross links in said forward connecting
links from switches in said each lower stage to
switches in its immediate succeeding higher stage, and
further comprising a plurality of straight links in said
backward connecting links from switches in said each
higher stage to switches in its immediate preceding
lower stage and a plurality of cross links in said
backward connecting links from switches in said each
higher stage to switches in its immediate preceding
lower stage,”

Konda °756 PCT discloses this limitation. (Ex. 1002, 99110-122.) As

discussed above with respect to limitation 1(g), Konda ‘756 PCT discloses that
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each sub-integrated circuit block includes a plurality of forward connecting links
and a plurality of backward connecting links. (Supra Section IX.A.1(g).) As
demonstrated below, the Konda °756 PCT further discloses that each sub-
integrated circuit block includes a plurality of straight links in each of the forward
and backward connecting links as well as a plurality of cross links in each of the
forward and backward connecting links. (Ex. 1002, 9110.)

The 523 patent does not use the terms “straight link” and “cross link”

outside of the claims, but the specification of the *523 patent states:
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The middle links which connect switches in the same row
in two successive middle stages are called heremafter
straight middle links; and the middle links which
connect switches in different rows in two successive
middle stages are called hereinafter cross middle links.
For example, the middle links ML(1,1) and ML(1,2)
connect input switch IS1 and middle switch MS(1,1), so
middle links ML(1,1) and ML(1,2) are straight middle
links; where as the middle links ML(1,3) and ML(1,4)
connect input switch IS1 and middle switch (MS1,2),
since input switch IS1 and middle switch MS(1,2) belong
to two different rows in diagram 100A of FIG. 1A,
middle links ML(1,3) and ML(1,4) are cross middle

links.
(Ex. 1001, 9:45-57 (emphasis added); Ex. 1002, 9q111.)
The ’394 provisional contains the very same language. (Ex. 1026, 12:7-15;
Ex. 1002, 9112.) The understanding that “straight links” are links between
switches in the same sub-integrated circuit block (e.g., same row in figure 1B) and
that “cross links” are links between switches in different sub-integrated circuit
blocks (e.g., different rows in figure 1B) is also consistent with limitation 1(j)

discussed below. (/nfra Section IX.A.1(j); Ex. 1002, 9112.)
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(1) “a plurality [of] straight links in said forward
connecting links”

As discussed above with respect to claim limitation 1(g), Konda 756 PCT
discloses that each sub-integrated circuit block includes a plurality of forward
connecting links. (Supra Section IX.A.1(g); Ex. 1002, q113.) The subset of
forward connecting links that are also “straight links” is highlighted in annotated

figure 1K1 below. (Ex. 1026, FIG. 1K1, 12:10-12; Ex. 1002, q114.)
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(Ex. 1026, FIG. 1K1 (annotated); Ex. 1002, 9114.)

50



Petition for Inter Partes Review
Patent No. 8,269,523

As shown in annotated figure 1K1 above, middle links ML(1,1), ML(2,1),
ML(3,1), and ML(4,1) are forward connecting links between switches in the same
sub-integrated circuit block, and a POSIT A would have recognized those links are
“straight links” in the context of the ’523 patent. (Ex. 1002, 9115.)

(2) “a plurality [of] cross links in said forward
connecting links”

The subset of forward connecting links that are also “cross links” is
highlighted in annotated figure 1K1 below. (Ex. 1026, FIG. 1K1, 12:10-15; Ex.

1002, 9116.)
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(Ex. 1026, FIG. 1K1 (annotated); Ex. 1002, q116.)

As shown in annotated figure 1K1 above, middle links MIL(1,2), ML(2,2),
ML(3,2), and ML(4,2) are forward connecting links between switches in different
sub-integrated circuit blocks, and a POSIT A would have recognized those links are

“cross links” in the context of the *523 patent. (Ex. 1002, 9117.)
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(3) “a plurality of straight links in said backward
connecting links”

As discussed above with respect to limitation 1(g), Konda 756 PCT
discloses that each sub-integrated circuit block includes a plurality of backward
connecting links. (Supra Section IX.A.1(g); Ex. 1002, 4118.) The subset of
backward connecting links that are also “straight links” is highlighted in annotated

figure 1K1 below. (Ex. 1026, FIG. 1K1, 12:10-15; Ex. 1002, 9119.)
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(Ex. 1026 FIG. 1K1 (annotated); Ex. 1002, 9119.)
As shown in annotated figure 1K1 above, middle links ML(5,1), ML(6,1),
ML(7,1), and ML(8,1) are backward connecting links between switches in the

same sub-integrated circuit block, and a POSITA would have recognized those

links are “straight links” in the context of the ’523 patent. (Ex. 1002, 9120.)
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(4) “a plurality of cross links in said backward
connecting links”

The subset of backward connecting links that are also “cross links” is shown

in annotated figure 1K1 below. (Ex. 1026, FIG. 1K1, 12:10-15; Ex. 1002, 4121.)
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(Ex. 1026, FIG. 1K1 (annotated); Ex. 1002, 9121.)
As shown in annotated figure 1K1 above, middle links ML(5,2), ML(6,2),
ML(7,2), and ML(8,2) are backward connecting links between switches in

different sub-integrated circuit blocks, and a POSIT A would have recognized those

links are “cross links” in the context of the 523 patent. (Ex. 1002, q122.)
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i) “said plurality of sub-integrated circuit blocks
arranged in a two-dimensional grid of rows and
columns; and”

Konda 756 PCT discloses this limitation. (Ex. 1002, 9123-124.) For
example, figure 1C of the 394 provisional, which is a layout of the network shown
in figure 1B, shows the “plurality of sub-integrated circuit blocks arranged in a

two-dimensional grid of rows and columns.” (Ex. 1026, 2:17-19, FIG. 1C; Ex.

1002, 9123.)
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(Ex. 1026, FIG. 1C (annotated); Ex. 1002, 4123.)
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As discussed above with respect to limitation 1(b)(2), each row of switches
in the network of figure 1B corresponds to one of the sub-integrated circuit blocks
(e.g., one of {block 1 2, block 3 4, ... block 31 32}) shown m figure 1C. (Ex.
1026, 20:5-6; supra Section IX.A.1(b)(2); Ex. 1002, q124.) Similarly, each of
figures 1D, 1E, 1F, and 1G shows the blocks of the network of figure 1B arranged
in rows and columns. (Ex. 1026, 19:25-20:4, FIGs. 1D-1G; Ex. 1002, §124.)

j) “said all straight links are connecting from switches in
each said sub-integrated circuit block are connecting
to switches in the same said sub-integrated circuit
block; and said all cross links are connecting as either
vertical or horizontal links between switches in two
different said sub-integrated circuit blocks which are

either placed vertically above or below, or placed
horizontally to the left or to the right,”

Konda 756 PCT discloses this limitation. (Ex. 1002, q9125-130.) As
discussed above with respect to limitations 1(h)(1) and 1(h)(3), all of the straight
links in the network connect switches within the same sub-integrated circuit block
(“said all straight links are connecting from switches in each said sub-integrated

circuit block are connecting to switches in the same integrated circuit block™). (Ex.

1026, FIG. 1K1, 12:10-12; supra Sections IX.A. 1(h)(1), (3); Ex. 1002, 9125.)
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As shown in figure 1C (below), all of the straight links for the network of
figure 1B are between switches within each sub-integrated circuit block. (Ex.

1026, 17:8-14; Ex. 1002, 4126.)8

8 A POSITA would have understood that some of the links shown in figures 1B
and 1C of the 394 provisional application are not included in the embodiment
shown in figure 1K1, as there is only one link between each set of two switches in
figure 1K1 as opposed to two links as shown in figures 1B and 1C. Petitioner’s

analysis does not rely on those links in figures 1B and 1C that are not present in

figure 1K1. (Ex. 1002,9126 fn.7.)
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The ’394 provisional also discloses that all of the cross links can be
implemented as horizontal or vertical tracks between the different sub-integrated
circuit blocks of the network, where the sub-integrated circuit blocks are arranged
in the two-dimensional grid (“said all cross links are connecting as either vertical
or horizontal links between switches in two different said sub-integrated circuit
blocks which are either placed vertically above or below, or placed horizontally to

the left or to the right”). (Ex. 1002, 4127.) For example, figure 1D shows the
59
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inter-block links (“cross links™) between stages 1 and 2 are vertical links between
switches that are placed vertically above or below each other. (Ex. 1026, 18:11-16,

FIG. 1D.)
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Similarly, figure 1E shows the inter-block links (“cross links”) between
stages 2 and 3 are horizontal links between switches that are placed horizontally to

the left and the right of each other.’ (/d., 18:11-16,FIG. 1E; Ex. 1002, q128.)

? The *394 provisional application incorrectly states that the example inter-stage
cross links listed (e.g., ML(2,3), etc.) are between block 1 2 and block 3 4. (Ex.
1026, 18:12-13; Ex. 1002, 9128 fn.8.) As depicted in figure 1E, the links are
actually betweenblock 1 2 and block 5 6. (Ex. 1026, FIG. 1E; Ex. 1002, 4128

fn.8.)
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(Ex. 1026, FIG. 1E.)

The ’394 provisional includes similar disclosure regarding figures 1F (id.,

19:3-8, FIG. 1F) having vertical tracks between stages 3 and 4, and figure 1G (id.,

19:14-19, FIG. 1G) having horizontal tracks between stages 4 and 5. (Ex. 1002,

9129.) According to the ’394 provisional, the complete layout for the network

100B of figure 1B can be constructed by combining the links shown in figures 1C-

1G, where there is a pattem of alternating vertical and horizontal tracks and all the

inter-block links are either horizontal or vertical tracks. (Ex. 1026, 19:25-20:10.)
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As discussed above, the inter-block links correspond to “cross links,” as they
connect switches in different blocks. (Ex. 1002, 9130.) Therefore Konda 756
PCT discloses that in the network of figure 1B of the *394 provisional, “said all
cross links are connecting as either vertical or horizontal links between switches in
two different said sub-integrated circuit blocks which are either placed vertically
above or below, or placed horizontally to the left or to the right” as recited in claim
1. (ld)

k)  “each said plurality of sub-integrated circuit blocks
comprising same number of said stages and said
switches in each said stage, regardless of the size of
said two-dimensional grid so that each said plurality
of sub-integrated circuit block with its corresponding
said stages and said switches in each stage is

replicable in both vertical direction or horizontal
direction of said two-dimensional grid.”

Konda 756 PCT discloses this limitation. (Ex. 1002, 131-136.) For
example, figures 1B and 1C of the *394 provisional show that each of the rows in
the network (“sub-integrated circuit blocks™) has five stages (“same number of

stages”). (Id.,q131.)

63



1

3
FIG. 1B

140 & 180

Stages

110 & 120 130 & 190

11

Ll &L —F
+ § B140E
LE3 1o W
MR A
CETTIET w—

R T & T
WAL A AT

[EHEACTRT
WL R A LI T W

[~ JR-~] ML) b R WAL & WD)
T e ] E
bt byt vl VR L TR, AN e e
TP a— }
53A D5 AN A N X NN EWERD)
Y

L1 S N, ]
[EE Y-
MS[AE NS A
LB &L
WBEHD dff
ETEEE o |

W 0y v ey
Ao "

]
G5 & OLE ML) AMST S &
WALET 20 LT R

[T TL- LA

WEICLE & W

68 036 WALLE & WSTE
'?l.'.\'?‘_.
B ML 24| & LT
LENRCHA " -
¢ » 3 aCEr CEENET TP VR aaor gy~ i CHERTTT S
L0 B L e
R M Y2858 WALIR 20T ML B A ML & R A

S L T MEE[LE L SR
LG ACLIn

ALY 8 WAL, 3

wra o f—p
€ 88518 WS A
R ) 5 8 Gy madaidill ST,
WAL AL . ML & LA BALID0 & ML Ty
[SPER=TRLE S
LIETT-1] 1,10 M) PERGE ) R AR 10y
s o +
S0 W12 ATOR WNCT 8 1A,(3.4% & WLiB T
[E YT — 4
B kAR P RUTET AT NSRRI M1
Lz s oL d——ph
LA & N AL GAS) 8 LT
LE R AL

o L REE TR
2280004 o

ILES 8 OLE——p E3A D81 WA SRS [EERETET Y
wa g ok T T Ty T T ' T T 7 s

L7 & LT misacis b s s e 1418 MO 1)
o sal—b T L

[ELLTE Fa— reneere b s m anesen s PRy a1 s wam s @
L3 & LS .

WG| &
LR TE R

AR ] & WLIRLED)

(Ex. 1026, FIG. 1B (annotated); Ex. 1002, q131.)
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(Ex. 1026, FIG. 1C (annotated); Ex. 1002, q131.)

The ’394 provisional also discloses that, for each stage in the network of
figure 1B, each sub-integrated circuit block has the same number of switches
(“each said plurality of sub-integrated circuit blocks comprising same number of

. said switches in each said stage”). (Ex. 1002, q132.) For example, the *394
provisional discloses “FIG. 1K1 illustrates a high-level implementation of Block
1 2 (Each of the other blocks have similar implementation) of layout 100C of
FIG. 1C ... .” (Ex. 1026, 30:1-2 (emphasis added).) Therefore, the ’394
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provisional discloses that each sub-integrated circuit block has the same
configuration in the network, and accordingly has the same number of switches in
each stage as every other sub-integrated circuit block. (Ex. 1002, 9132.)

As further disclosed by the ’394 provisional, each sub-integrated circuit
block has the same configuration (e.g., same number of stages and same number of
switches in each stage) regardless of the size of the network. (/d., §133.) For
example, the ’394 provisional states that the pattem of alternating vertical and
horizontal tracks for the inter-block links ‘“continues recursively for larger
networks of N > 32.” (Ex. 1026, 20:2-3.) Similarly, “[i]n accordance with the
current invention, the layout 100C in FIG. 1C can be recursively extended for any
arbitrarily large generalized folded multi-link multi-stage network ... .” (4.,
20:13-15.) Such an extension is shown in figure 1H, where the total number of
blocks 1s 64 in comparison to the 16 blocks in figures 1B and 1C. (/d., 20:19-23;

Ex. 1002, 9133.)
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(Ex. 1026, FIG. 1H (annotated); Ex. 1002, §133.)

The ’394 provisional explains that each block in figure 1H has two more

switches (switches 6 and 7) in addition to the switches 1-5 from figure 1C, where

the connections between switches 1-5 for figure 1H are the same as that shown in

figures 1D-1G. (Ex. 1026, 20:20-28; Ex. 1002, 9134.) The ’394 provisional

further discloses that the inter-block links between the switches 6 and 7 in super-

quadrants of figure 1H are also vertical and horizontal tracks. (Ex. 1026, 21:7-16;

Ex. 1002, §135.)
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Therefore, the *394 provisional discloses that the network can be expanded
by adding additional stages and switches to each of the sub-integrated circuit
blocks, where the layout of the blocks continues in a two-dimensional grid and
horizontal and vertical links between the blocks are used to provide the inter-block
connections. (Ex. 1002, 9136.) Accordingly, Konda '756 PCT discloses that each
sub-integrated circuit block in the network has the same number of stages and
same number of switches in each stage ‘“regardless of the size of said two-
dimensional grid so that each said plurality of sub-integrated circuit block with its
corresponding said stages and said switches in each stage is replicable in both

vertical direction or horizontal direction of said two-dimensional grid.” (/d.)
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2. Claim 2
a)  “The integrated circuit device of claim 1,

said two-dimensional grid of said sub-integrated
circuit blocks with their corresponding said stages
and said switches in each stage is scalable by any
power of 2, and

for each multiplication of 2 of the size of total said
sub-integrated circuit blocks, by adding one more
stage of switches and the layout is placed in
hypercube format and also the cross links between
said one more stage of switches are connected in
hypercube format.”

Konda 756 PCT discloses this limitation. (Ex. 1002, 99137-140.) The ’394

provisional application discloses that:

In accordance with the current invention, the layout 100C
in FIG. 1C can be recursively extended for any
arbitrarily large generalized folded multi-link multi-
stage network ViuminkN1, N2, d, s) the sub-quadrants,
quadrants, and super-quadrants are arranged in d-ary
hypercube manner and also the inter-blocks are
accordingly connected in d-ary hypercube topology.
Even though all the embodiments in the current invention
are 1illustrated for N1 = N, the embodiments can be

extended for N1 # No.
(Ex. 1026, 20:13-18 (emphasis added).)
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As discussed above with respect to limitation 1(k), an example extension of
the network shown in figures 1B and 1C of the ’394 provisional application is
shown in figure 1H, where the total number of sub-integrated circuit blocks is 64 in
comparison to the 16 blocks in figures 1B and 1C. (/d., 20:19-23; supra Section
IX.A.1(k).) A POSITA would have understood that the ’394 provisional
application’s disclosure of the possible extension of the network of figure 1C “for
any arbitrarily large” network (where Ni may or may not be equal to N2) (Ex.
1026, 20:14) discloses the scalability of the network by any power of two. (Ex.

1002, 9138.)
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(Ex. 1026, FIG. 1H (annotated); Ex. 1002, §138.)
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As further disclosed by the 394 provisional application:

There are four super-quadrants in layout 100H namely
top-left super-quadrant, bottom-left super quadrant, top-
right super-quadrant, bottom-right super quadrant. Total
number of blocks in the layout 100H is sixty four. Top-
left super-quadrant implements the blocks from block
1 2 to block 31 32. Each block in all the super-
quadrants has two more switches namely switch 6 and
switch 7 in addition to the switches [1-5] illustrated in
layout 100C of FIG. 1C. The inter-block link connection
topology is exactly the same between the switches 1 and
2; switches 2 and 3; switches 3 and 4; switches 4 and 5 as
it is shown in the layouts of FIG. 1D, FIG. 1E, FIG. 1F,
and FIG. 1G respectively.

(Ex. 1026, 20:20-28; Ex. 1002, 9139.)

Therefore, the 394 provisional application discloses that the network can be
expanded by any power of two by adding additional stages and switches to each of
the sub-integrated circuit blocks, where the layout of the blocks continues in a two-
dimensional grid. (Ex. 1026, 20:20-28, FIGs. 1C, 1H; Ex. 1002, 4140.) For each
doubling of the number of sub-integrated circuit blocks, the ’394 provisional
application discloses that another stage of switches is added, and the sub-integrated

circuit blocks are arranged in a “hypercube manner” and connected based on a
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“hypercube topology.” (Ex. 1026, 20:13-18; Ex. 1002, 9140.) Therefore, the
Konda ’756 PCT discloses “for each multiplication of 2 of the size of total said
sub-integrated circuit blocks, by adding one more stage of switches and the layout
is placed in hypercube format and also the cross links between said one more stage
of switches are connected in hypercube format.” (Ex. 1002, 9140.)

3. Claim 3

a)  “The integrated circuit device of claim 2, wherein said
cross links in succeeding stages are connecting as
alternative vertical and horizontal links between
switches in said sub-integrated circuit blocks.”

Konda 756 PCT discloses this limitation. (Ex. 1002, 99141-142.) Konda
756 PCT discloses an integrated circuit as recited in claim 2. (Supra Section

IX.A.2.) Additionally, according to the *394 provisional application:

The complete layout for the network 100B of FIG. 1B is
given by combining the links in layout diagrams of 100C,
100D, 100E, 100F, and 100G. Applicant notes that in the
layout 100C of FIG. 1C, the inter-block links between
switch 1 and switch 2 of corresponding blocks are
vertical tracks as shown in layout 100D of FIG. 1D; the
inter-block links between switch 2 and switch 3 of
corresponding blocks are horizontal tracks as shown in

layout 100E of FIG. 1E; the inter-block links between
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switch 3 and switch 4 of corresponding blocks are
vertical tracks as shown in layout 100F of FIG. 1F; and
finally the mter-block links between switch 4 and switch
5 of corresponding blocks are horizontal tracks as shown
in layout 100G of FIG. 1G. The pattern is alternate
vertical tracks and horizontal tracks. It continues
recursively for larger networks of N > 32 as will be
illustrated later.

Some of the key aspects of the current invention are
discussed. 1) All the switches in one row of the multi-
stage network 100B are implemented in a single block.
2) The blocks are placed in such a way that all the inter-
block links are either horizontal tracks or vertical tracks;
3) Since all the inter-block links are either horizontal
or vertical tracks, all the inter-block links can be
mapped on to the island style architectures in current

commercial FPGA’s; ... .
(Ex. 1026, 19:25-20:10 (emphasis added).)

A POSIT A would have understood that the “inter-block links™ correspond to
the “cross links” recited in the claims, as they connect switches in different sub-
integrated circuit blocks. (Ex. 1002, 9142.) Therefore Konda 756 PCT discloses
that in the network of FIG. 1B of the *394 provisional application (and extensions

of that network), “said cross links in succeeding stages are connecting as
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alternative vertical and horizontal links between switches in said sub-integrated

circuit blocks.” (Ex. 1026, 19:25-20:10, FIGs. 1D-1G; Ex. 1002, 9142.)

4. Claim 4

a)  “The integrated circuit device of claim 3, wherein said
cross links from switches in a stage in one of said sub-
integrated circuit blocks are connecting to switches in
the succeeding stage in another of said sub-integrated
circuit blocks so that said cross links are either
vertical links or horizontal links and vice versa, and
hereinafter such cross links are ‘shuffle exchange
links’).”

Konda ’756 PCT discloses this limitation. (Ex. 1002, §143.) As discussed
above in Section IX.A.3, Konda ’756 PCT discloses an integrated circuit as recited
in claim 3. (Supra Section IX.A.3.) Furthermore, as discussed above with respect
to claim limitation 1(j) and claim 3, the cross links in the network of figures 1B
and 1C of the 394 provisional application are all either vertical or horizontal links

and connect switches in succeeding stages. (Supra Sections [X.A.1(j), IX.A.3.)
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5. Claim 5

a)  “The integrated circuit device of claim 4, wherein said
all horizontal shuffle exchange links between switches
in any two corresponding said succeeding stages are
substantially of equal length and said vertical shuffle
exchange links between switches in any two
corresponding said succeeding stages are substantially
of equal length in the entire said integrated circuit
device.”

Konda 756 PCT discloses this Limitation. (Ex. 1002, q9144-145.) As

discussed above in Section IX.A.4, Konda °756 PCT discloses an integrated circuit
as recited in claim 4. (Supra Section IX.A.4.) Furthermore, as shown in figures
1D-1G of Konda '756 PCT, all of the cross links (“all horizontal shuffle exchange
links” and “vertical shuffle exchange links”) between any two stages (“between
switches in any two corresponding said succeeding stages”) are substantially of
equal length in the integrated circuit device. (Ex. 1026, FIGs. 1D-1G; Ex. 1002,
9144.) For example, as shown in figure 1D, all of the vertical cross links between
stages 1 and 2 have substantially the same length. (Ex. 1026, FIG. 1D; Ex. 1002,

q144.)
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(Ex. 1026, FIG. 1D)

Similarly, the horizontal cross links between stages 2 and 3 in figure 1E
have substantially the same length (id., FIG. 1E), the vertical cross links between
stages 3 and 4 in figure 1F have substantially the same length (id., FIG. 1F), and
the horizontal cross links between stages 4 and 5 in figure 1G have substantially

the same length (id., FIG. 1G). (Ex. 1002, 4145.)
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6. Claim 6

a)  “The integrated circuit device of claim 5, wherein the
shortest horizontal shuffle exchange links are
connecting at the lowest stage and between switches in
two nearest neighboring said sub-integrated circuit
blocks, and length of the horizontal shuffle exchange
links is doubled in each succeeding stage; and the
shortest vertical shuffle exchange links are connecting
at the lowest stage and between switches in two
nearest neighboring said sub-integrated circuit
blocks, and length of the vertical shuffle exchange
links is doubled in each succeeding stage.”

Konda 756 PCT discloses this limitation. (Ex. 1002, 99146-148.) As
discussed above in Section IX.A.5, Konda °756 PCT discloses an integrated circuit
as recited in claim 5. (Supra Section [X.A.5.) Additionally, as shown in figures
ID-1G of the ’394 provisional application, the shortest horizontal cross links
(“shortest horizontal shuffle exchange links”) and shortest vertical cross links
(“shortest vertical shuffle exchange links”) are shown in figures 1E and 1D,

respectively, below. (Ex. 1026, FIGs. 1D-1G; Ex. 1002, 9146.)
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(Ex. 1026, FIGs. 1E, 1D.)

The links shown above in figures 1E and 1D are between “switches in two
nearest neighboring sub-integrated circuit blocks.” (/d.; Ex. 1002, 9147.)
Moreover, as shown in figures 1G and 1F below, the links connecting switches in
the higher stages are twice the length of those connecting switches in the lower

stages. (Ex. 1002, 9147.)

VLS Lot o Py Conseri Sinerabind Nsbearts
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(Ex. 1026, FIGs. 1G, 1F.)
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For example, the horizontal links in figure 1G are twice as long as those in
figure 1E, and the vertical links in figure 1F are twice as long as those in figure 1D,
and the length of each type of “shuffle exchange link” is doubled in each
succeeding stage. (Id., FIGs. 1D-1G; Ex. 1002, q148.) Therefore, Konda 756
PCT discloses the features of claim 6. (Ex. 1002, q148.)

7. Claim 7

a)  “The integrated circuit device of claim 6, wherein
y=>(log, N), where N>1, so that the length of the
horizontal shuffle exchange links in the highest stage
is equal to half the size of the horizontal size of said
two dimensional grid of sub-integrated circuit blocks
and the length of the vertical shuffle exchange links in
the highest stage is equal to half the size of the vertical
size of said two dimensional grid of sub-integrated
circuit blocks.”

Konda 756 PCT discloses this Limitation. (Ex. 1002, q9149-151.) As
discussed above in Section IX.A.6, Konda '756 PCT discloses an integrated circuit
as recited in claim 6. (Supra Section IX.A.6.) Furthermore, the >394 provisional
application discloses that the network of figure 1B has five stages, where,
according to claim limitation 1(d), the number of stages 1s “y.” (Ex. 1026, 2:12-
16.) Also, for N=2 (“N>17), logz 2 = 1. Therefore, the network of figure 1B has
y=5, and 5>1 when N=2 (“y>(Logz N), where N>1""). (Ex. 1026, FIG. 1B; supra

Section IX.A.1(d); Ex. 1002, 9149.)
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In addition, the 394 provisional application discloses:

Some of the key aspects of the current invention are
discussed. 1) All the switches in one row of the multi-
stage network 100B are implemented in a single block.
2) The blocks are placed in such a way that all the inter-
block links are either horizontal tracks or vertical tracks;
3) Since all the inter-block links are either horizontal or
vertical tracks, all the inter-block links can be mapped on
to the island style architectures in current commercial
FPGA'’s; 4) The length of the longest wire is about half
of the width (or length) of the complete layout (For
example middle link ML(4,4) is about half the width
of the complete layout).

(Ex. 1026, 20:5-12 (emphasis added).)

As discussed above with respect to claim 6, the length of the horizontal and
vertical cross links is doubled from lower to higher horizontally- and vertically-
connected stages in the network of figures 1B and 1C. (Supra Section IX.A.6; Ex.
1002, 9150.) As such, the longest links will be between the highest stages. (Ex.
1002, 9150.) As can be seen in figures 1G and 1F of the 394 provisional
application, the length of these longest vertical and horizontal links is equal to half

of the vertical and horizontal size of the two-dimensional grid, respectively. (/d.)
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(Ex. 1026, FIGs. 1G, 1F.)

Therefore, the ’394 provisional application discloses “the length of the
horizontal shuffle exchange links in the highest stage is equal to half the size of the
horizontal size of said two dimensional grid of sub-integrated circuit blocks and
the length of the vertical shuffle exchange links in the highest stage is equal to half
the size of the vertical size of said two dimensional grid of sub-integrated circuit

blocks.” (Ex. 1002, q151.)
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Ground 2: Konda 756 PCT In View of Wong Renders Obvious

Claim 11
1. Claim11
a)  “The integrated circuit device of claim 6, wherein

y=>(log, N), where N>1, so that the length of the
horizontal shuffle exchange links in the highest stage
is equal to half the size of the horizontal size of said
two dimensional grid of sub-integrated circuit blocks
and the length of the vertical shuffle exchange links in
the highest stage is equal to half the size of the vertical
size of said two dimensional grid of sub-integrated
circuit blocks, and

said each sub-integrated circuit block further
comprising a plurality of U-turn links within switches
in each of said stages in each of said sub-integrated
circuit blocks.”

Konda 756 PCT in view of Wong discloses or suggests this imitation. (Ex.

1002, 99/152-161.) As discussed above with respect to claim 7, Konda 756 PCT
discloses “[t]he integrated circuit device of claim 6, wherein y>(log> N), where
N>1, so that the length of the horizontal shuffle exchange links in the highest stage
is equal to half the size of the horizontal size of said two dimensional grid of sub-
integrated circuit blocks and the length of the vertical shuffle exchange links in the
highest stage is equal to half the size of the vertical size of said two dimensional
grid of sub-integrated circuit blocks.” (Supra Section 1X.A.7.) Konda '756 PCT
does not disclose “said each sub-integrated circuit block further comprising a

plurality of U-turn links within switches in each of said stages in each of said sub-
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integrated circuit blocks.” However, Wong discloses that feature, and it would
have been obvious in view of Wong to configure the integrated circuit device of
Konda ’756 PCT to include such U-turn links in the switches of the network of
figure 1B of the *394 provisional application. (Ex. 1002, 4153.)

Wong, like Konda 756 PCT, is in the field of interconnection networks used
in, for example, FPGA devices. (Ex. 1008, Title, 1:14-17; Ex. 1009, 13:23-14:5;
Ex. 1026, 8:21-9:7; Ex. 1002, 9154.) Indeed, Wong, like Konda 756 PCT,
discloses Benes networks that include a plurality of stages of switches for use in
FPGAs. (Ex. 1008, 1:59-2:6; Ex. 1026, 15:1-2, 2:7-16.) Therefore, a POSITA
implementing an integrated circuit device that includes a routing network as
disclosed in of Konda '756 PCT would have had reason to look to Wong. (Ex.
1002, 9154.)

Wong discloses a network with the same general topology as figure 1B of
the ’394 provisional application. (/d., §155.) For example, similar to figure 1B of
the ’394 provisional application, figure 13A of Wong shows a routing network
made up of switches in stages, where the network is used to provide connections

between logic cells. (Ex. 1008, FIG. 13A.)
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Wong discloses that advantages can be obtained in such a network by
including “corner turning” in the interconnection network. (Ex. 1002, 9156.)

Corner Turning for Interconnection Network

With inputs and outputs combined into a single switch
cell 32, shorter routes between logic cells which don’t
travel through all 2*(logaN) levels of switches can be
configured. In the original Benes network, every route
must travel though all the levels to go from input to
output. In the adapted interconnection network, signals
from the logic can “turn the comer” before reaching the
opposite side of the network. For example, in FIG. 5,
logic cell 41 has an output pin that must be routed to an

input pin on logic cell 42.

(Ex. 1008, 7:22-31.)
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(Id., FIG. 5 (annotated); Ex. 1002, 4156.)

A POSITA would have understood that the “comer turning” referred to by
Wong and highlighted in annotated figure 5 above is the same as a “U-turn link™ as
that term is used in the 523 patent. (Ex. 1002, §157.) As described by the *523
patent, “in middle switch MS(1,1) any one of the right going middle links can be
switched to any one of the left going middle links and heremnafter middle switch
MS(1,1) provides U-turn links.” (Ex. 1001, 19:10-13.)

Wong discloses that “FIG. 6B illustrates 10 additional states of an enhanced
combined switch for corner turn routing,” and annotated figure 6B highlights the

corner turning in each of the switches. (Ex. 1008, 2:52-53, FIG. 6B.)
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(Ex. 1008, FIG. 6B (annotated); Ex. 1002, 4158.)

A POSITA would have been motivated to modify the switches included in
each stage of the sub-integrated circuit blocks of the network of figure 1B of the
’394 provisional to support the comer tuming disclosed in Wong. (Ex. 1002,
159.) A POSITA would have understood that by modifying the switches in the
’394 provisional application, “shorter routes between logic cells which don’t travel
through all 2*(log2N) levels of switches” are provided, as disclosed in Wong. (Ex.
1008, 7:22-31; Ex. 1002, q159.) Indeed, while Wong concedes that corner turning
can add additional area to the design in order to support the increased functionality,
“corner turning is highly desirable for reducing the signal delay due to routing.”
(Ex. 1008, 9:3-5, 9:29-30.) As such, “[t]he FPGA user should be able to make the
design tradeoff whether a specific project needs a faster chip or a smaller chip.”

(Id., 9:30-32.)
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Such a modification of the switches in the network disclosed in the ’394
provisional application would have been straightforward to implement, because
Wong discloses how such comer turning can be accomplished. (/d., 2:55-56, 8:10-
34, FIG. 7; Ex. 1002, 9160.)

A POSITA would have thus had reason and the capability to modify the
integrated circuit device of Konda 756 PCT based on Wong as noted above. (Ex.
1002, q161.) For instance, as discussed above, a POSIT A would have recognized
that adding the corner turning or “U-turn links” m each stage of the figure 1B
network of the ’394 provisional application would have provided shorter paths
between inputs and outputs for the network, which, as taught by Wong, can result
in a faster network. (Ex. 1008, 7:22-31, 9:29-32; Ex. 1002, 4161.) Therefore, a
POSITA would have been motivated to make, and would have been capable of
making, the above-noted modification of the Konda 756 PCT circuit based on
Wong. (Ex. 1002, 9161.) Such a modification would have been a predictable
combination of known components according to known methods (e.g., inclusion of
Wong’s U-turn links in switches in each of the stages of the network disclosed by
Konda 756 PCT) to produce predictable results, and a POSIT A would have had a
reasonable expectation of success regarding this modification. (/d.) See KSR Int’l

Co. v. Teleflex Inc., 550 U.S. 398, 416 (2007). This modification would have been
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consistent with the expected result that it would provide a faster network with
shorter paths through the network. (/d.)

X. CONCLUSION
For the reasons given above, Petitioner requests institution of IPR for claims
2-7 and 11 of the 523 patent, and a finding that the claims are unpatentable based
on the above grounds.
Respectfully submitted,
Dated: December 16,2019 By:_/Naveen Modv/

Naveen Modi (Reg. No. 46,224)
Counsel for Petitioner
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