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I. INTRODUCTION
A. Background

Samsung Electronics Co., Ltd. (“Petitioner”)! filed a Petition
requesting inter partes review of claims 1-34 (“the challenged claims™) of
U.S. Patent No. 10,217,523 B1 (Ex. 1001, “the *523 patent”) pursuant to 35
U.S.C. §§ 311-319, along with the supporting Declaration of Dr. Vivek
Subramanian. Paper 1 (“Pet.”); Ex. 1003. Netlist, Inc. (“Patent Owner™)
filed a Preliminary Response to the Petition. Paper 7 (“Prelim. Resp.”).
With authorization (Paper 8), Petitioner filed a Reply to Patent Owner’s
Preliminary Response (Paper 11 (“Pet. Reply”)), with Patent Owner filing a
Sur-Reply (Paper 12 (“PO Sur-Reply”)).

We have authority under 35 U.S.C. § 314(a), which provides that an
inter partes review may not be instituted “unless . . . the information
presented in the petition . . . shows that there is a reasonable likelihood that
the petitioner would prevail with respect to at least 1 of the claims
challenged in the petition.”

For the reasons that follow, we determine that Petitioner has
demonstrated that there is a reasonable likelihood that it would prevail in
showing the unpatentability of at least one of the challenged claims. For the
reasons set forth below, and pursuantto 35 U.S.C. § 314, we institute an

inter partes review of claims 1-34 of the 523 patent.

! Petitioner identifies itself and Samsung Semiconductor, Inc. as another real
party-in-interest. Pet. 1.
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B. Related Proceedings

At the time of the Petition filing, Petitioner indicated Samsung
Electronics Co., Ltd. et al. v Netlist, Inc., No. 1:21-cv-01453 (D. Del. filed
Oct. 15,2021) (“Related Case”) involves the ’°523 patent. Pet. 1. Petitioner
also identified several other related matters. Pet. 1-3. At the time of the
filing of Mandatory Notices, Patent Owner also identified several related
matters. Paper5, 3—5 (Notices).

The Board previously instituted trial in IPR2020-01421 on the same
claims of the ’523 Patent and on the same grounds presented here, but with a
different petitioners, SK hynix Inc. and SK hynix America Inc. See
Ex. 1043. That IPR was terminated after institution because a settlement
was reached. Ex. 1044.

C. The ’523 Patent

The *523 patent is titled “Multi-Mode Memory Module with Data
Handlers” and issued on February 26, 2019, from an application filed on
March 29, 2014. Ex. 1001, codes (22), (45), (54).

The ’523 patent is directed to a self-testing memory module for
testing a plurality of memory devices mounted thereon. Ex. 1001, 5:4-27.
Figure 2, reproduced below, is a block diagram illustrating component
blocks of memory module 12 and memory controller 14. Ex. 1001, 5:28-34,
8:41-62,9:22-42, Fig. 2.
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FIG. 2

Figure 2, above, shows memory module 12 includes control module
22 that generates address and control signals for testing memory devices 20
and data module 28 that includes a plurality of distributed data handlers 30
that are each located in proximity to corresponding memory device 20 and
act as a buffer between memory device 20 and system memory controller 14.
Data handlers 30 of data module 28 generate test patterns to write to
memory devices 20 and compare test patterns read from memory devices 20
to the written patterns to identify faults. /d.

Figure 3, reproduced below, provides additional detail regarding the
control module, data handlers and their components and interconnections.

Ex. 1001, Fig. 3.
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As shown in Figure 3, above, shows additional control module 22,
data handlers 30, and memory devices 20 and certain components thereof.

Challenged claims 1 and 19 of the 523 patent are independent.
Claim 1, an illustrative independent claim of the *523 patent, is reproduced
below, with sub-paragraphing added to the limitations for reference
purposes.

1. [a] A memory module accessible in a computer system by a
system memory controller via a system memory bus, comprising:

[b] memory devices mounted on a circuit board, the memory
devices having address and control ports and data ports;

[c] a data module mounted on the circuit board and coupled
between the data ports of the memory devices and the system
memory bus, the data module including data handler logic
elements;

[d] a control module mounted on the circuit board and coupled
to the data module, the address and control ports of the memory
devices, and the system memory bus; and
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[e] wherein the memory module is operable in any of a plurality
of modes including a first mode and a second mode;

[f] [1] wherein the control module in the first mode is
configured to receive system address and control signals from
the system memory controller and to output first memory
address and control signals to the memory devices according to
the system address and control signals, and [1i] the data module
in the first mode is configured to propagate one or more first
data signals between the memory devices and the system
memory controller, [iii] the one or more first data signals being
transmitted or received by at least a portion of the memory
devices in response to the first memory address and control
signals; and

[g] [1] wherein the control module in the second mode is
configured to output second memory address and control
signals to the address and control ports of the memory devices,
and [i1] the data module in the second mode is configured to
isolate the memory devices from being accessed by the system
memory controller and to transmit one or more second data
signals including data patterns provided by the data handler
logic elements to the data ports of the memory devices
according to one or more commands output from the control
module, and [iii] wherein at least a portion of the memory
devices are configured to receive the one or more second data
signals according to the second memory address and control
signals from the control module.

Ex. 1001, 16:55-17:30.

D. Asserted Grounds of Unpatentability

Petitioner challenges the patentability of claims 1-34 of the ’523

patent on the following grounds:

Claims Challenged

35U.S.C. §

Reference(s)

1-34

103(a)

Ellsberry,? Jeddeloh?

2 US Pub. No. 2006/0277355 A1, published December 7, 2006. Ex. 1005.

6
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Claims Challenged | 35 U.S.C.§ | Reference(s)

1-34 103(a) Ellsberry, Jeddeloh, Averbuj*

14, 17-34 103(a) Ellsberry, Jeddeloh, Lee?

14,17-34 103(a) Ellsberry, Jeddeloh, Averbuj, Lee
Pet. 5.

II. DISCRETIONARY DENIAL UNDER § 314(a)
A. Overview

Patent Owner requests that we exercise our discretion under 35 U.S.C.
§ 314(a) to deny the Petition under Apple Inc. v. Fintiv, Inc., IPR2020-
00019, Paper 11 (PTAB Mar. 20, 2020) (precedential) (“Fintiv’). Prelim.
Resp. 43-45.

In assessing whether to exercise such discretion, the Board weighs the
following factors:

1. whether the court granted a stay or evidence exists that one
may be granted if a proceeding is instituted;

2. proximity of the court’s trial date to the Board’s projected
statutory deadline for a final written decision;

3. investment in the parallel proceeding by the court and the
parties;

4. overlap between issues raised in the petition and in the
parallel proceeding;

5. whether the petitioner and the defendant in the parallel
proceeding are the same party; and

6. other circumstances that impact the Board’s exercise of
discretion, including the merits.

3US 7,310,752 B2, issued December 18, 2007, claiming priority to
Application No. 10/660,844, filed on Sept 12,2003. Ex. 1006.

4 US Pub. No. 2005/0257109 A1, published November 17, 2005. Ex. 1007.
> US Pub. No. 2006/0095817 A1, published May 4, 2006. Ex. 1008.

7
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Fintivat6. Recognizing that “there is some overlap among these factors”

and that “[s]Jome facts may be relevant to more than one factor,” the Board
“takes a holistic view of whether efficiency and integrity of the system are
best served by denying or instituting review.” Id.

As identified above, the Related Case, which is a declaratory
judgment action involving the *523 patent, is pending in the District of
Delaware. See Prelim. Resp. 44.

We address each Fintiv factor below.

B. Factor 1 — Stay of Related Litigation Proceeding

Patent Owner asserts a stay is unlikely given thatan IPR against
another patent asserted in the Related Case was filed within a week of the
Preliminary Response. /d. We decline to attempt to predict how the District
Court would proceed should a stay be requested by either of the parties.
Accordingly, we find that this factor neither favors nor weighs against
discretionary denial of inter partes review.

C. Factor 2 — Proximity of Court’s Trial Date

Patent Owner admits that “[t]he district of Delaware has not yet set a
trial date.” Id. Accordingly, this factor weighs against exercising our
discretion to deny inter partes review.

D. Factor 3 — Investment in the Parallel Proceeding

Patent Owner admits “[t]he parties have invested in pleading and
motion practice in the parallel proceeding, although claim construction and
merits determinations have not been reached.” Id. at44—45. Accordingly,
in view of the significant work that remains to be completed in the Related
Case, this factor weighs against exercising our discretion to deny inter

partes review.
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E. Factor 4 — Overlap With Issues Raised in Parallel Proceeding

Patent Owner admits that “Petitioner does not challenge the validity of
the *523 Patent in the parallel proceedings.” Id. at 45. Nevertheless,
“Petitioner has agreed to a Sotera-type stipulation to avoid any overlap with
the Delaware action . . . .” Pet. Reply 2. Consequently, we find that this
factor weighs against exercising our discretion to deny infer partes review.

F. Factor 5 — Commonality of Parties in Parallel Proceedings

Patent Owner asserts that the Petitioner is a party to the Related Case.
Prelim. Resp. 45. In Huawei Tech. Co. v. WSOU Inv., LLC,IPR2021-
00225, the Board found “this factor favors denial if trial precedes the
Board’s Final Written Decision and favors institution if the opposite is true.”
Paper 11 at 14 (PTAB June 14, 2021) (internal quotation marks omitted).
Given that no trial date has been set in the Related Case, we find that this
factor weighs against exercising our discretion to deny inter partes review.

G. Factor 6 — Other Circumstances

Patent Owner argues that we should consider that the “Petitioner here
has not met its burden of showing that the asserted prior art and/or
arguments were not already considered by the Office in the *523 Patent’s
prosecution, much less demonstrated a material error by the Office.” Id.
Those issues are more relevant to an evaluation of discretionary denial under
325(d). Thus, this factor is neutral.

H. Conclusion

The Fintivfactors weigh strongly against exercising our discretion to
deny inter partes review. Thus, based on our holistic assessment of the
Fintiv factors, we decline to exercise our discretion under 35 U.S.C. § 314(a)

to deny inter partes review.
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III. DISCRETIONARY DENIAL UNDER §325(d)

Patent Owner contends that we should deny institution under
35 U.S.C. § 325(d) because the Petition reuses the same art and arguments
that were previously presented to the Office. Prelim. Resp. 41. Patent
Owner asserts “Petitioner has the burden to establish why the art and
proposed grounds present something new and nonduplicative of what was
before the Office during prosecution, yet failed to do so.” Id. at 42.
Specifically, Patent Owner argues “Petitioner has not shown that Ellsberry,
Jeddeloh, or the arguments based thereon, are not substantially the same as
the art and arguments the Office considered during prosecution, and Averbu;j
was even expressly considered and made of record during prosecution.” /d.
at 42-43. Petitioner argues that we should not exercise discretion under
§ 325(d) to deny institution because Petitioner does not have any specified
burden under § 325(d) and “during prosecution the Examiner specifically
complained about the ‘unreasonable’ number of prior-art references that
Patent Owner was dumping into the record without any explanation of their

relevance.” Pet. Reply. 1-2 (citing Ex. 1002, 226).

Applicable Framework
Pursuantto 35 U.S.C. § 325(d), the Director may elect not to institute

a proceeding if the challenge to the patent is based on matters previously
presented to the Office. Section 325(d) states, in relevant part, “[in]
determining whether to institute or order a proceeding under this chapter,
chapter 30, or chapter 31, the Director may take into account whether, and
reject the petition or request because, the same or substantially the same

prior art or arguments previously were presented to the Office.” The Board

10
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uses the following two-part framework in determining whether to exercise

discretion under § 325(d) to deny institution:

(1) whether the same or substantially the same art previously
was presented to the Office or whether the same or substantially
the same arguments previously were presented to the Office;
and (2) if either condition of the first part of the framework is
satisfied, whether the petitioner has demonstrated that the
Office erred in a manner material to the patentability of
challenged claims.

Advanced Bionics, LLCv. MED-EL Elektromedizinische Gerdte GmbH,
IPR2019-01469, Paper6 at 8 (PTAB Feb. 3, 2020) (precedential).

In applying the two-part framework, we consider the following
non-exclusive factors:

(a) the similarities and material differences between the asserted
art and the prior art involved during examination;

(b) the cumulative nature of the asserted art and the prior art
evaluated during examination;

(c) the extent to which the asserted art was evaluated during
examination, including whether the prior art was the basis for
rejection;

(d) the extent of the overlap between the arguments made
during examination and the manner in which Petitioner relies
on the prior art or Patent Owner distinguishes the prior art;

(e) whether Petitioner has pointed out sufficiently how the
Examiner erred in its evaluation of the asserted prior art; and

(f) the extent to which additional evidence and facts presented
in the Petition warrant reconsideration of the prior art or
arguments.

Becton, Dickinson & Co. v. B. Braun Melsungen AG,1PR2017-01586,
Paper8at 17-18 (PTAB Dec. 15,2017) (precedential as to § III.C.5, first
paragraph). Factors (a), (b), and (d) relate to whether the art or arguments

presented in the Petition are the same or substantially the same as those

11
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previously presented to the Office. Advanced Bionics,Paper 6 at 10.
Factors (¢), (e), and (f) relate to whether the petitioner has demonstrated a
material error by the Office. Id. Ifa condition of the first part of the
framework is satisfied and the petitioner fails to make a showing of material
error, the Director generally will exercise discretion not to institute inter
partes review. Advanced Bionics,Paper 6 at 9.

As to the burden, Patent Owner argues “Petitioner always ‘has the
burden from the onset to show with particularity why the patent it challenges
is unpatentable’ and why the Office should use its discretion to institute.
Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363, 1367 (Fed. Cir.
2016); 35 U.S.C. § 312(a)(3) [(“Harmonic”)]; Dynamic Drinkware, LLC v.
Nat'l Graphics, Inc.,800 F.3d 1375, 1378 (Fed. Cir. 2015) (no burden on
patent owner) [(“Drinkware”)].” Nevertheless, neither Drinkware nor
Harmonic discusses or professes to address whether the burden on Petitioner
with regard to its patent challenge applies to the Board’s ability to deny
nstitution for discretionary reasons. We find that the second part of
the Advanced Bionics test requires that Petitioner point out sufficiently how
the Examiner erred;® however, the first part of the Advanced Bionics test
does not assign a specific burden or responsibility on Petitioner to initially
disprove that the same or substantially the same art at issue was previously
presented to the Office. Thus, we disagree with Patent Owner that
“Petitioner has the burden to establish why the art and proposed grounds
present something new and nonduplicative of what was before the Office

during prosecution.” See Prelim. Resp. 42.

® We do not need to decide here if this is correctly characterized as a
“burden.”

12
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Relevant Procedural History

The Averbuj reference asserted in the IPR was cited in an IDS during
prosecution of the *523 patent. Ex. 1002, 61, 255. We do not find, and
Patent Owner does not cite to, any substantive discussion of Averbuj in the
prosecution history.

Part One of Advanced Bionics Framework

In the first part of the Advanced Bionics framework, we consider
whether the same or substantially the same art or arguments previously were
presented to the Office. Advanced Bionics,Paper6 at 8. Becton, Dickinson
factors (a), (b), and (d) inform the analysis. Id. at 9-10.

Patent Owner contends that Averbuj was expressly considered during
prosecution of the 523 patent. Prelim. Resp. 42. As noted above, Averbu;
was submitted in an IDS. Ex. 1002, 61, 255. During prosecution, the
Examiner stated “[i]t is unreasonable for Examiner to review all of the cited
references thoroughly” and that “only a cursory review [of the cited
references] has been made.” Ex. 1002, 226.

Given the facts above, because Averbuj was not presented in
combination with the other references asserted here and is only used in two
of the four grounds, the combination of references asserted in the Petition do
not qualify as art that was “previously presented” to the Office. Thus, we
find that the combination of references asserted in the Petition, were not
previously presented to the Office.

Additionally, Patent Owner does not assert or explain sufficiently that
Ellsberry, Jeddeloh, and/or Lee are cumulative of any reference cited during

prosecution of the *523 patent. Prelim. Resp. 41-43. On this record, we are

13
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not persuaded that Ellsberry, Jeddeloh, and Lee are cumulative of any
reference cited during prosecution of the ’523 patent.

Accordingly, the first condition of the first part of the Advanced
Bionics framework is not satisfied, and we need not consider whether
Petitioner has demonstrated that the Office erred in a manner material to the
patentability of challenged claims.

Conclusion

After evaluating the Becton, Dickinson factors within the Advanced
Bionics framework, and based on the particular circumstances here, we
conclude that the combination of references asserted in the Petition, were not
previously presented to the Office. Thus, the same or substantially the same
prior art as in the Petition was not presented previously to the Office.
Accordingly, we determine that discretionary denial of the Petition under 35
U.S.C. § 325(d) is not appropriate.

IV. ANALYSIS
A. Level of Ordinary Skill in the Art

Petitioner asserts that a person of ordinary skill in the art would have a
“Bachelor’s degree in electrical engineering, computer engineering, or in a
related field and at least one year of work experience relating to memory
systems, and would be familiar with the design of memory devices, memory
modules, and BIST.” Pet. 6.

Patent Owner does not dispute Petitioner’s characterization or offer its
own. Accordingly, for purposes of this decision, we adopt Petitioner’s
characterization of the level of ordinary skill, which we determine is

consistent with the ’523 patent written description and the asserted prior art.

14
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B. Claim Construction

For cases like this one, where the petition for inter partes review was
filed after November 13, 2018, the Board interprets claim terms in
accordance with the standard used in federal district court in a civil action
involving the validity or infringement of a patent. See 37 C.F.R. §42.100(b)
(2019). Under the principles set forth by our reviewing court, the “words of
a claim ‘are generally given their ordinary and customary meaning,’” as
would be understood by a person of ordinary skill in the art in question at the
time of the invention. Phillipsv. AWH Corp.,415F.3d 1303, 1312 (Fed.
Cir. 2005) (en banc) (quoting Vitronics Corp. v. Conceptronic, Inc., 90 F.3d
1576, 1582 (Fed. Cir. 1996)). “In determining the meaning of the disputed
claim limitation, we look principally to the intrinsic evidence ofrecord,
examining the claim language itself, the written description, and the
prosecution history, if in evidence.” DePuy Spine, Inc. v. Medtronic
Sofamor Danek, Inc.,469 F.3d 1015, 1014 (Fed. Cir. 2006) (citing Phillips,
415 F.3dat 1312-17).

Petitioner offers constructions of several terms which are not disputed
by Patent Owner. Pet. 13—15. Nevertheless, we determine that it is not
necessary to provide an express interpretation of any of the terms of the
claims at this juncture. See Nidec Motor Corp. v. Zhongshan Broad Ocean
Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017); Vivid Techs., Inc. v. Am.
Sci. & Eng’g, Inc.,200 F.3d 795, 803 (Fed. Cir. 1999) (“[O]nly those terms
need be construed that are in controversy, and only to the extent necessary to
resolve the controversy.”).

C.  Legal Background

15
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A patent claim is unpatentable under 35 U.S.C. § 103(a) if the
differences between the claimed subject matter and the prior art are such that
the subject matter, as a whole, would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said
subject matter pertains. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406
(2007). The question of obviousness is resolved on the basis of underlying
factual determinations including: (1) the scope and content of the prior art;
(2) any differences between the claimed subject matter and the prior art;
(3) the level of ordinary skill in the art; and (4) objective evidence of
nonobviousness.” Grahamv. John Deere Co.,383 U.S. 1, 17-18 (1966).

D.  Alleged Obviousness of Claims 1-34
Over Ellsberry and Jeddeloh
Petitioner contends that claims 1-34 are rendered obvious by the
combination of Ellsberry and Jeddeloh. Pet. 34-96. To support its
contentions, Petitioner provides explanations as to how Ellsberry and
Jeddeloh teach each claim lLimitation. /d. Petitioner also relies upon the
Subramanian Declaration (Ex. 1003) to support its positions. Patent Owner
presents no issues or arguments specific to reading the teachings of
references on the limitations, rather Patent Owner concentrates its disputes
on the motivation to combine the prior art and alleges hindsight in the
combination. See generally Prelim. Resp. Patent Owner also relies upon the

Brogioli Declaration (Ex. 2001) to support its positions.

7 Patent Owner presents no objective indicia in the Preliminary Response.
See generally Prelim. Resp.

16
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We begin our discussion with a brief summary of Ellsberry and

Jeddeloh and then address the evidence and arguments presented.
1. Ellsberry (Ex. 1005)

Ellsberry relates to “a device, system, and method for expanding the
memory capacity of a memory module.” Ex. 1005, code (57). “A control
unit and memory bank switch are mounted on a memory module to
selectively control write and/or read operations to/from memory devices
communicatively coupled to the memory bank switch.” Id. “By selectively
routing data to and from the memory devices, a plurality of memory devices
may appear as a single memory device to the operating system.” Id.

Figure 2 of Ellsberry, shown below, “illustrates a block diagram of a
capacity-expanding memory system 200 according to one embodiment.”
Ex. 1005 9 28. System 200 has DIMM interface 202 that couples to a
memory socket and communication bus over which data, memory addresses,
commands, and control information are transmitted. /d. The capacity-
expanding feature of the invention is accomplished by a combination of

control unit 204 and one or more memory bank switches 206, 208. 1d.

17
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Figure 2, above, illustrates a block diagram

of a capacity-expanding memory device.

Figure 2 of Ellsberry illustrates system 200 with control ASIC 204 that
receives addresses and commands from DIMM interface 202 and generates
corresponding control signals on bus 210 and addresses on bus 220 to
selectively connect memory banks 212—-228 to DIMM interface 202 via
switch ASICs 206, 208. Ex. 1005 99 28-29.

Specifically, control unit 204 receives memory addresses and
commands from DIMM interface 202 and controls switches 206 and 208 via
control bus 210 to indicate how data from DIMM interface 202 should be
received from and/or stored in memory banks 212-228. Ex. 1005 9 29-30,
Fig. 2. Controlunit 204 also generates address and command information
on address bus 220 to access memory banks 212-228. Id. Switches 206 and

18
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208 receive data from, or provide data to, DIMM interface 202 via data

buses 230 and 232. Id.

Jeddeloh relates to “[a] memory module [that] includes several

memory devices coupled to a memory hub [that] includes several link

2. Jeddeloh (Ex. 1006)

interfaces coupled to . . . a self-test module.” Ex. 1006, code (57).

Jeddeloh’s Figure 3, reproduced below, depicts each of the following self-

test elements as a “functional block,” teaching that each block is

“conventional, and can be implemented using well-known techniques and

circuitry” (id. at 9:46-51):

308

304
VEMORY - 314 f/ TO MEM DEV,
SEQUENCER[ ™ / /318
| PATTERN
24 GEN. D Q . vgma
RDAVRT
CLK 320 LK FF
CLK WRITE DELAY >
) T N
WRITE
ek DATA
CONT. STROBE
BIST [WDEL. CONT.
ENGINE
R.DEL CONT. 334
330
Lsno -~ W
READ READ
Pt 346 —~ 0 DELAY LINE| DATA
RESULTS FF STROBE
? MEMORY COMPARE * o ok READ
350 DATA
FIG.3

Figure 3, above, illustrates a block diagram

of a self-test device.

19
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Figure 3 above, shows BIST engine 310 and memory sequencer 304
that generate and distribute address and command/control signals during
testing, and pattern generator 314, compare circuit 340, and results memory
346 that generate, distribute, and compare test patterns, and store fault
information. Id. at9:57-67, 10:30-51. Jeddeloh also discloses use of a
SMBus to communicate with off-module components, for instance, a test
apparatus can use it to “set memory testing parameters and receive test

results.” Id. at 8:26-53, 10:47-51.

2. Analysis

a. Motivationto Combine

Petitioner contends it would have been obvious to modify the
teachings of Ellsberry with Jeddeloh’s teachings to include self-test
functionality. Pet. 25-34. Asbackground to the discussion motivation to
combine, below we discuss Petitioner’s proposed combination of Ellsberry
and Jeddeloh.

Ellsberry discloses a memory module that separates circuitry into
handling address and control signals and handling data signals as
represented in Petitioner’s annotated Figure 2 below. Pet. 27 (citing

Ex. 1005, Fig. 2).
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Petitioner’s annotated Figure 2 of Ellsberry above shows address/control
signals are handled by Control ASIC 204 (grey) and data signals are handled
by a plurality of distributed Switch ASICs 206 thru 208 (purple). Id. at 26—
27. Jeddeloh discloses a “functional block diagram™ of self-test circuitry in
Figure 3 (annotated). /d. at29 (citing Ex. 1006, Fig. 3).
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Petitioner’s annotated Figure 3 above shows a BIST engine 310, clock
generator 324, and memory sequencer 304 (in grey) that generate and

distribute address and command/control signals during testing, and pattern

21



[PR2022-00063

Patent 10,217,523 B1

generator 314, compare circuit 340, and results memory 346 (in purple) that
generate, distribute, and compare test patterns, and store fault information.
1d.

In Petitioner’s combination, the self-test functionality of Jeddeloh
would be divided between circuitry for handling address/control signals and
circuitry for handling data signals. Self-test address/control signal circuitry
would be implemented in Ellsberry’s Control ASIC to send commands to
self-test data signal circuitry implemented in Ellsberry’s distributed Switch
ASICs and address and control information to the memory devices in order
to carry out the testing functionality described in Jeddeloh. Id. at 29-30.
This combination is represented by Petitioner’s annotated combination of
Figure 2 of Ellsberry and Figure 3 of Jeddeloh, reproduced below. Id. at 30
(citing Ex. 1006, 9:46-51, Fig. 3).
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As represented in Petitioner’s annotated combination of Figure 2 of
Ellsberry and Figure 3 of Jeddeloh, above, to carry out self-test
functionality, the self-test circuitry in the modified Control ASIC would
send address/control signals to the memory devices (e.g., over the bus of
Ellsberry Figure 2) and command signals to the Switch ASICs (e.g., over
bus 210 of Ellsberry Figure 2), as Petitioner contends is taught by Ellsberry
and Jeddeloh. /d. at30-31 (citing Ex. 1005 9] 56, Fig. 13; Ex. 1006, 10:30—
51; Ex. 1003 9] 143). Additionally, to enter test mode and carry out the self-
test functionality, the memory module would first receive mode commands
(e.g., over a maintenance bus), as Petitioner contends is taught by Jeddeloh.
Id. (citing Ex. 1006, 8:26—-53, 10:3-6).
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For purposes of this Decision, and based on Petitioner’s citations to
specific prior art disclosures and supporting evidence, we are persuaded that
Petitioner sets forth sufficient articulated reasoning with rational
underpinning to support the legal conclusion that it would have been obvious
to modify the teachings of Ellsberry with Jeddeloh’s teachings to include
self-test functionality. Id. at 31-37. For example, Petitioner asserts:

Ellsberry and Jeddeloh[] are analogous art to the 523
Patent because each is in the same field of endeavor — memory
module design and architecture, EX1001, 1:32-33; EX1005,
Abstract; EX1006, 3:61-4:19, and each is reasonably pertinent to
the 523 Patent’s addressed problem — improving memory
modules by architecture design and/or testing, EX1001, 1:32-33;
EX1005, Abstract; EX1006, 3:61-4:19. EX1003, 4145.

Also, a Skilled Artisan would have considered the
Combined System to be an arrangement of old elements each
performing its known functions (Ellsberry’s module acting as
computer storage and Jeddeloh[]’s self-test functionality
performing self-test on that module) and yielding what one
would expect from the arrangement (a memory module with self-
test). Ellsberry and Jeddeloh[] each employ known signaling and
testing techniques found in many prior art systems. EX1006,
9:46-51. Combining them would therefore have been well
within a Skilled Artisan’s abilities, would not have resulted in
any unpredictable results and could have been readily
accomplished without undue experimentation and with a
reasonable expectation of success. EX1003,99146-147.

Id. at 31-32.

Additionally, as to why a testing mode would be added to Ellsberry,
Petitioner contends there are several specific reasons (“Reasons for
Testing”). Id. at 32-34; Ex. 1003 49 149-53. Forexample, Petitioner first
contends, quoting a non-asserted reference, that “[a]s chips become faster in

frequency, there is a greater need for hardware to include self-test logic.” Id.
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at 32 (citing Ex. 1018, 1:14—18). Thus, Petitioner contends that Ellsberry
discloses that its modules are JEDEC compliant and JEDEC standards at the
time required self-testing. /d. (citing Ex. 1005 9] 50, claims 10, 19; Ex. 1016,
1-2,25-28,55-66; Ex. 1017,2—11). Second, Petitioner contends that
because Ellsberry’s Control ASIC configures the memory devices on the
module “rather than [being] directly programmed by the host system,” a
person of ordinary skill would have been motivated to have a built in testing
capability in the Control ASIC itself. /d. at 33 (citing Ex. 1005 q 44; Ex.
1003 9 150). Third, Petitioner contends that Jeddeloh emphasizes the need
for testing circuitry in memory modules because of the increasing
significance of signal timing. Id. (citing Ex. 1006, 2:41-51, 3:47-52).
Fourth, Petitioner contends that because Ellsberry describes that its Control
ASIC configures the memory devices, one of ordinary skill would be
motivated to add testing and, further, because Ellsberry has a “Mode pin,” to
operate in other modes, a skilled artisan would have been motivated to
provide functionality to switch between additional modes. /d. at 33-34
(citing Ex. 1005 9 33; Ex. 1003 9 152). Fifth, Petitioner also contends “a
Skilled Artisan would have been motivated to add testing in a mode separate
from normal operating mode because the purpose of testing was to confirm
the module would operate appropriately in normal mode.” Id. at 34 (citing
Ex. 1006, 2:43-50, 3:47-53; Ex. 1016, 1-2,25-28 55-66; Ex. 1017, 2—11.
Ex. 1003 9 153). Sixth, Petitioner would add testing mode because “normal
operation where the host sends read/write commands to the Control ASIC

would interfere with such testing.” /d.
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Finally, as to the motivation to distribute Jeddeloh’s components into
different parts of Ellsberry, Petitioner contends there are several reasons,
including:

e First, such distribution is consistent with Ellsberry’s
architecture. (Pet.35);

e Second, such a distribution of self-test functionality is
consistent with how each of Ellsberry’s Switch ASICs already
included logic elements and connections for implementing data
transactions in 8-bit portions (Pet. 35-36);

e Third, a Skilled Artisan would have been motivated to make
such a design because other references teach Skilled Artisans to
place such self-test functionality in distributed data buffers
similar to Ellsberry’s Switch ASICs (Pet. 36 (citing Ex. 1019
W“ 77, 97, Figs. 5, 18; Ex. 1020, 15:57-65, 18:63—-19:23,
35:10-37:1, Figs. 5, 18, 36; Ex. 1007 99 49-50, 53, 55-57,
Figs. 1, 6-7; Ex. 1025, 30));

e Fourth, an additional reference, Lepejian, teaches Skilled
Artisans that, in order to reduce busing area, pattern generators
should be distributed to each of the Switch ASICs. (Pet. 36
(citing Ex. 1021, 3:45-53));

e Fifth, “a Skilled Artisan would have been motivated to place
self-test pattern generator functionality, such as Jeddeloh[]’s, in
Ellsberry’s Switch ASICs in order to place it close to its
associated memory devices, thereby simplifying the wiring plan
on the circuit board” (Pet. 36-37); and

e Sixth, quoting another reference, Zimmerman, it was known
that “functionality shown embodied in a single integrated
circuit or functional block may be implemented using multiple
cooperating circuits or blocks, or vice versa.” (Pet. 37 (citing
Ex. 1026, 7:43-46, Ex. 1027, 7:7-14)).

Pet. 34-37; Ex. 1003 9 154-65.
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In response, Patent Owner argues that Ellsberry fails to disclose the
claimed “second mode” [or testing mode], as recited in claims 1 and 19,
because it would not have been obvious to one of ordinary skill in the art to
modify Ellsberry to provide for the “second mode.” Prelim Resp. 10.
Specifically, Patent Owner argues

First, the Petition fails to show that a POSIT A would have been
motivated in the first place to combine Ellsberry, which is
directed to memory emulation, with Jeddeloh, which is directed
to a central hub architecture with separate self-test module.
EX2001, 9939-44. Second, a POSITA wouldnot disassemble
parts of Jeddeloh’s self-test module and distribute it across the
Ellsberry’s memory module architecture because doing so
directly conflicts with, and is taught away by, the teachings of
both Ellsberry and Jeddeloh. EX2001, q945-58. Finally, the
Grounds fail because the Combined System is not functional as
proposed, and modifying the proposed combination so that
would have functioned in the manner required by the claims
would have been beyond the technical ability of a POSITA.
EX2001, 9 59-69.

ld.;see alsoid. at 11-40. As explained below, in general, these arguments
do not sufficiently undermine Petitioner’s contentions but, in some
instances, we determine that these issues are better resolved during trial.

More specifically, Patent Owner argues “Petitioner proposes that the
centralized self-test module of Jeddeloh be disassembled and spread across
different circuits within Ellsberry. However, the architectures of Ellsberry
and Jeddeloh are antithetical to one another, and a POSITA would not have
found it obvious to combine them or have known how to accomplish such a
feat.” Prelim. Resp. 25.

Patent Owner asserts that “the references [cited by Petitioner’s

declarant] show what a POSIT A could have done, but do not show or teach
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that said POSIT A would have actually been motivated to redundantly
distribute parts of Jeddeloh’s architecture across Ellsberry’s switch ASIC.”
Prelim. Resp. 30.

Patent Owner argues that “in order to create a functional switch ASIC
[] Petitioner further alleges (without pointing to any particular reference)
that a POSITA would have implemented a MUX/DEMUX circuit in order to
manage the data convergence resulting from Ellsberry’s originally-disclosed
data paths and Petitioner’s newly-concocted data path.” Id. at21. Patent
Owner further argues “the architectures of Ellsberry and Jeddeloh are
antithetical to one another” because for example, “Jeddeloh’s self-test
module is placed behind (relative to memory devices) its memory interface
components,” as opposed to in “new data paths between the memory
controller and the memory devices in Ellsberry” as in Petitioner’s
combination. Id. at 25,29. Specifically, Patent Owner explains “Jeddeloh’s
self-test module needs Jeddeloh’s memory interface components to ensure
that the nature of the signals sent and received by memory controller 280
correspond to the nature of the signals that memory devices are capable of
sending and receiving.” Id. at 29. Patent Owner also argues “Petitioner
wholly ignores the fact that Jeddeloh’s self-test module requires its memory
interfaces to interact with memory devices, and provides no explaining how
a POSIT A would include said memory interfaces into Ellsberry. Ultimately,
Patent Owner asserts “this combination alone would not have resulted in an
operable system, and a POSITA would not have had the technical skill to
make it operable without undue experimentation.” /d. at 24.

Patent Owner also relies on U.S. Patent No. 8,154,901 (the 901

patent) for the proposition that adding a multiplexer would “present
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transmission line discontinuity regions in electronic systems (e.g., in
electronic systems with signal paths with electrical lengths longer than %4 of
the wavelength of the operational frequency or the signal transition rate)”
and “‘signal reflections may occur, changing wave characteristics and
degrading system performance.” Id. at 33-34 (citing Ex 2002, 1:40-56).
Thus, Patent Owner’s argument focuses on motivation to combine, teaching
away, and the ability of one of ordinary skill to make the combination.

Petitioner contends “in the Combined System data travels over two
different data paths in the two different modes. Because each path merges
into the same port on the Switch ASIC, only one path can be used at a time,
using for instance a MUX/DEMUX as was well-known, otherwise there
could be data collisions.” Pet. 59 (citing Ex. 1003 9] 242).

Petitioner cites to its declarant who testifies extensively on how the
combined system could be implemented and relies on several non-asserted
references as support for that testimony. Ex. 1003 99 258-59 (citing
Exs. 1006, 1007, 1026, 1035, 1030 (pin citations omitted)).

Although we find that Petitioner has provided sufficient evidence in
support of the proposed combination at this juncture, the parties’ evidence,
particularly the declarants’ testimony, presents a classic battle of the experts,
which we determine would be more fully addressed during a trial. Patent
Owner and Petitioner will have the opportunity to cross-examine
Dr. Subramanian and Dr. Brogioli, respectively, during the course of the
trial.

As such, we invite the parties to further address the combination of
references during the trial. For example, the parties should address the issue

of whether the new data paths created with Jeddeloh’s self-test module
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placed behind (relative to memory devices) its memory interface
components would have been within the ability of one of ordinary skill to
achieve. Although this issue was raised in [PR2020-01421, the instant
Petitioner here, Samsung Electronics, has not had the opportunity to respond
to Patent Owner’s new declaration, which was not part of the record of
IPR2020-01421. See Exs. 1042, 1043. Given Patent Owner’s suggestion
that such a combination may be possible (i.e. what could have been done)
(Prelim. Resp. 30), even if beyond the skill of an ordinary artisan, we decline
to deny institution based on the alleged problems with achieving the
combination at this stage.®

Patent Owner also argues “Ellsberry and Jeddeloh are directed to
different problems in the art.” Prelim. Resp. 11. Specifically, Patent Owner
argues “Ellsberry is directed to a distributed memory architecture and is
exclusively focused on expanding a memory module’s capacity by using
multiple ranks of memory devices and activating and deactivating the
memory devices in real time” and “Jeddeloh is directed to a memory module
with a central hub architecture with a separate self-test module that is not
directly connected with the memory devices.” Id. at 11-12. PatentOwner

also asserts “[t]here is no other problem that Ellsberry seeks to resolve,

8 Patent Owner asserts that, unlike IPR2020-01421, Patent Owner “provides
new evidence to rebut those arguments, supported by expert declaration
testimony.” Prelim. Resp. 20 n.4. Although Patent Owner presents some
new arguments (especially regarding production testing), we did not
determine that the new arguments undermined Petitioner’s contentions
sufficiently. Additionally, to the extent that Patent Owner’s declarant
repeated arguments presented in the prior preliminary response in IPR2020-
01421, further explanation of those arguments rather than just repetition of
the arguments would have been helpful.
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indeed, Ellsberry makes no mention of any need or desire to implement any
form of testing on the memory module for any purpose.” Id. at 12 (citing
Ex. 1005; Ex. 2001, 99 40, 30). Fmally, Patent Owner asserts, “[1]n sharp
contrast, the *523 Patent and the challenged claims are directed to system
integration and initialization—i.e., to testing during standard operation of the
device—and include a ‘first mode’ or normal mode in which the module
operates as normal within a computer system, such as a personal computer
system,” which according to Patent Owner “is a completely different type of
‘testing’ than disclosed in Jeddeloh.” Id. at 13.

As an initial matter, the distinction between testing in Jeddeloh and
the ’523 patent may be relevant to whether Jeddeloh is analogous art, but
Patent Owner does not present an analogous art argument. Seeid. at 13—14.

Additionally, as to whether Ellsberry and Jeddeloh are designed to
serve completely different purposes from one another, it is not correct, as
Patent Owner suggests, “that a person of ordinary skill attempting to solve a
problem will be led only to those elements of prior art designed to solve the
same problem.” KSR, 550 U.S. at 1742. To the contrary, the Court in KSR
explained, “familiar items may have obvious uses beyond their
primary purposes, and in many cases a person of ordinary skill will be able
to fit the teachings of multiple patents together like pieces of a puzzle. ... A
person of ordinary skill is also a person of ordinary creativity, not an
automaton.” Id. An ordinarily skilled artisan may be motivated to pursue
the desirable properties taught by one prior art reference, even if that means
foregoing the benefits taught by another prior art reference. See In re
Urbanski, 809 F.3d 1237, 1244 (Fed. Cir. 2016); see also Medichem, S.A. v.
Rolabo, S.L.,437F.3d 1157, 1165 (Fed. Cir. 2006) (“[ A] given course of
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action often has simultaneous advantages and disadvantages, and this does
not necessarily obviate motivation to combine.”). Thus, this argument does
not sufficiently undermine Petitioner’s contentions.

Patent Owner also argues Petitioner’s specific motivations to add self-
test to Ellsberry, 1.e. Reason for Testing, are insufficient. Patent Owner
argues, as to Petitioner’s first argument, Petitioner’s reliance on the
statement that “[a]s chips become faster in frequency, there is a greater need
for hardware to include self-test logic” (Pet. 32) fails on the basis that “just
because a device has a fast clock speed does not mean a BIST must be
included on the module itself” and “just because Bravo may have found it
advantageous to add self-test logic on a relatively simple system would not
have meant a POSITA would have believed it to be advantageous to add the
same logic on a complex, distributed system like Ellsberry.” Prelim. Resp.
15-16. However, the statement of motivation relied on by Petitioner applies
more widely than Patent Owner’s limited view. Thus, this argument does
not sufficiently undermine Petitioner’s contentions.

Patent Owner also argues, as to Petitioner’s third argument, that
Petitioner’s reliance on the fact that the purpose of testing is to confirm the
module would operate appropriately in normalmode (Pet. 31) fails because
“Petitioner’s argument ignores the fact that Jeddeloh’s disclosure is in the
context of production testing, which is different from the system integration
operational testing disclosed in the claims of the *523 Patent.” Id. at 12, 13,
17. Wenote that Patent Owner’s declarant states that “[t]he claims of the
’523 Patent. . . are directed to . . . testing, during operation once the module
has been integrated into an end-computer system.” Ex. 2001 9] 26.

However, Petitioner’s declarant does not provide further support or
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explanation for this statement. Additionally, Patent Owner’s citations to Ex.
1001, 7:36-39, 13:59—-62 and claim 1 do not sufficiently support the
contention that the *523 Patent is limited to production testing. Additionally,
Petitioner has not had the opportunity to respond to this distinction.
Although this issue may be shown to have some mertt, at this stage, we
decline to discount Petitioner’s reliance on the statements in Jeddeloh to
provide motivation to combine based on this argument.

Patent Owner also asserts “the proposed combination put forward by
Petitioner actually has the potential to increase signal timing issues, vitiating
Petitioner’s proposed motivation to combine.” Prelim. Resp. 17. We further
determine that even if timing issues are increased, a person of ordinary skill
can weigh the benefits of testing against the timing issues created. Winner
Int'l Royalty Corp. v. Wang, 202 F.3d 1340, 1349, n.8 (Fed. Cir.

2000) (competing benefits do not weigh against obviousness, rather, the
benefits, both lost and gained, in combining the teachings of the prior art
should be weighed against one another). Therefore, this argument does not
sufficiently undermine Petitioner’s contentions.

“There is no requirement that the prior art contain an express
suggestion to combine known elements to achieve the claimed invention.
Rather, the suggestion to combine may come from the prior art, as filtered
through the knowledge of one skilled in the art.” DyStar Textilfarben GmbH
& Co. Deutschland KGv. C.H. Patrick Co.,464 F.3d 1356, 1361 (Fed. Cir.
2006) (citation omitted). The need for self-test in faster chips and the need
for self-test to confirm the operation of normal mode in chips is something
one of ordinary skill can take into account, even if Jeddeloh and Ellsberry

are not specifically included in the support upon which Petitioner relies.
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We generally agree, however, with Patent Owner’s arguments that: 1)
as to Petitioner’s first argument, Ellsberry’s mention of JEDEC compliance
is not specific to self-test; 2) as to Petitioner’s second and fourth argument,
that Ellsberry’s silence as to self-test does not suggest adding self-test; 3)
and also as to Petitioner’s fifth and sixth argument, that the existence of a
“Mode” does not provide motivation to add any and all modes. Prelim.
Resp. 14, 17-18.

Patent Owner further argues that each of Petitioner’s motivations fails
because Petitioner is relying on hindsight. /d. at 20. Because we are
persuaded, at this stage of the proceeding, by some of Petitioner’s proposed
bases of motivations, we do not agree that Petitioner is relying on hindsight.

Patent Owner also argues that there are some instances of teaching
away in the record. Prelim. Resp. 21-25, 33—40. A teaching away requires
a reference to actually criticize, discredit, or otherwise discourage the
claimed solution. See In re Fulton,391 F.3d 1195, 1201 (Fed. Cir. 2004)
(“The prior art's mere disclosure of more than one alternative does not
constitute a teaching away from any of these alternatives because such
disclosure does not criticize, discredit, or otherwise discourage the solution
claimed.”).

More specifically, Patent Owner argues Petitioner’s “insertion of the
MUX/DEMUX into the data paths in Ellsberry’s memory bank switches” is
“exactly what Ellsberry is designed to avoid.” Prelim. Resp. 33. Patent
Owner relies on the 901 patent, which is incorporated by reference in the
’523 patent, which states

the multiplexer and/or demultiplexer 12 can present
transmission line discontinuity regions in electronic systems
(e.g., in electronic systems with signal paths with electrical
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lengths longer than " of the wavelength of the operational
frequency or the signal transition rate). Insuch systems, signal
reflections may occur, changing wave characteristics and
degrading system performance. These signal reflections may
cause signal distortions and signal integrity issues which can
contribute to reduced system performance and eventual failure
of the system, thereby limiting the effectiveness of the
multiplexer and/or demultiplexer in addressing the signal
integrity and power dissipation issues.

Id. at 33-34 (quoting Ex. 2002, 1:44-56). Patent Owner further asserts this
is “why Jeddeloh placed its self-test module behind its memory interfaces
270a-d. Itis also exactly why Ellsberry chose to avoid using FET switches
(e.g., MUX/DEMUX) to choose between two different banks of its memory
devices.” Id. at 34. We agree the 901 patent language may appear to
disparage the use of multiplexers in certain situations; however, the linkage
between the 901 patent statement and the configurations in Ellsberry and
Jeddeloh is not sufficiently explained at this stage of the proceeding. We
invite additional briefing to address this issue during trial. Additionally, the
’901 patent statement uses permissive language such as “may cause” which
suggest that, although such a configuration may have been disfavored, it
may have been a viable option. Merely teaching an alternative or equivalent
method does not teach away from the use of a claimed method. See In re
Mouttet, 686 F.3d 1322, 1334 (Fed. Cir. 2012) (citations omitted); In re
Dunn,349F.2d 433,438 (CCPA 1965).

Patent Owner additionally asserts that “Ellsberry went to great lengths
to design two approaches of activating/deactivating the memory banks
‘depending on two different memory addressing schemes (e.g., column or
row addressing).”” Prelim. Resp. at 34. Specifically, Patent Owner argues

“[t]his was done to avoid the need to control the data paths using any
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hardwired switching mechanisms.” /d. (citing Ex. 10059 33; Ex. 2001
48). In fact, in the background of the invention, as quoted by Patent
Owner, Ellsberry warns when

[a] high-speed switching system, field effect transistor (FET)
switches, is employed to select a data line associated with each
level of a stacked memory module to reduce the loading effect
on the data lines in memory access. The problem with this
scheme is that while FET switches have a fast propagation
delay, their switch time is too slow and imprecise to reliably
comply with industry standards, such as the Joint Engineering
Device Engineering Council (JEDEC) standards, used in many
memory applications.

Ex. 1005 9 9.

Nevertheless, Petitioner asserts “[a] Skilled Artisan would have
understood that the bidirectional drivers 402 and 404 perform a
multiplexing/demultiplexing function depending on the direction of driving.
EX1003, 94/110-111. Itis this use of bidirectional drivers which solve the
problem of the prior-art FET switches described in the background of
Ellsberry. 1d.” Pet. 18 n.2. Inother words, Petitioner suggests
“multiplexing/demultiplexing function[s]” are in fact contemplated by
Ellsbury. Patent Owner suggests that any multiplexer would be a type of
FET Switch. Prelim. Resp. 34 (citing Ex. 2001 99/ 47—48). Patent Owner
also suggests JEDEC standards compliance is a reason that would preventa
person of ordinary skill from pursuing this combination. /d. For similar

reasons as above, Patent Owner also suggests such a combination would be
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beyond the ability of one of ordinary skill to have a reasonable expectation
of success in achieving.” Id. at 36—40.

As to this complex technology, and at this juncture, we considered
and credited Dr. Subramanian’s testimony regarding the feasibility of
combination as well as Dr. Brogioli’s testimony regarding the unfeasibility
of combination at this juncture. Ex. 1003 9§ 242; see also Wyers, 616 F.3d at
1240 n.5 (Fed. Cir. 2010) (“expert testimony may be critical, for example, to
establish ... the existence (or lack thereof) of a motivation to combine
references”). Although Petitioner has provided sufficient evidence in
support of its assertions, we cannot fully resolve this conflict between the
parties’ characterization of multiplexing functions at this stage and on this
record. Again, we invite additional briefing on any linkage between the
problem asserted in the background of the invention and the two alleged

solutions.

? Patent Owner uses the term undue experimentation. Prelim. Resp. 36.
Undue experimentation is part of the enablement inquiry. See Impax Labs.,
Inc. v. Aventis Pharms. Inc., 545 F.3d 1312, 1314 (Fed. Cir. 2008) (“[A]
prior art reference must enable one of ordinary skill in the art to make the
invention without undue experimentation.”). A reference, however,
qualifies as prior art in determining obviousness, independent of
enablement. Inre Antor Media Corp., 689 F.3d 1282, 1292 (Fed. Cir.
2012); see also In re Morsa, 713 F.3d 104, 111-12 (Fed. Cir.

2013) (remanding for proper enablement analysis in anticipation rejection,
but affirming obviousness rejection based on the same prior art). Thus, we
do not engage in enablement analyses in our obviousness determination.
Instead, we interpret Patent Owner’s undue-experimentation argument as an
assertion of no reasonable expectation of success.
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Thus, for the reasons above, for purposes of this decision, and based
on Petitioner’s citations to specific prior art disclosures and supporting
evidence, we are persuaded that Petitioner sets forth sufficient articulated
reasoning with rational underpinning to support the legal conclusion that it
would have been obvious to modify the teachings of Ellsberry with
Jeddeloh’s teachings to include self-test functionality. Pet. 31-37.

a. Independent claim 1

i. Limitation [a] (Preamble)

Petitioner contends that Ellsberry teaches a memory module accessible
in a computer system by a system memory controller via a system memory
bus, as recited in the preamble of claim 1. Pet. 38. Petitioner relies upon
Ellsberry’s disclosure of “memory module 106,” “processing unit 102,” that
is “coupled to a memory module 106 to retain or store information,” and that
Ellsberry’s memory module is accessible by the memory controller “via a
system memory bus’ as reflected by path 110 (Figure 1), corresponding
DIMM interface with data buses 230-232 (Figure 2), and corresponding
edge interface (Figures 5 and 6). Id. (citing Ex. 100599 11, 17, 23,26-28,
47,51, Figs. 1, 2,5, 6; Ex. 1015, 6; Ex. 1003 99 171-175).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that the prior art teaches the preamble and limitation [a]
of claim 1.'° Patent Owner makes no arguments contesting the prior art

teachings of these claim limitations. See generally Prelim. Resp.

19" We need not determine whether the preamble of claim 1 is limiting
because Petitioner has sufficiently shown that the combination of Ellsberry
and Jeddeloh teaches the preamble at this juncture. See Nidec, 868 F.3d at
1017.
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ii. Limitation [b]

Petitioner contends that limitation [b] of claim 1 is taught by
Ellsberry’s disclosure DRAMs which are mounted on a circuit board.

Pet. 38—-39 (citing Ex. 1005 99 3, 30, 32,47,49, 51, 54, 56, Figs 5,6, 11, 13;
Ex. 1003 9 180). Petitioner contends that Ellsberry discloses “address and
control ports” and “data ports” coupled to the address and control lines from
the Control ASICs (ACA/ACB/ACAA/ACBB, CSOA-CS1BB) and data
lines from the Switch ASIC (DQA/DQB), respectively. Id. at 39—40 (citing
Ex. 1005 4 30; Ex. 1003 99 181-82).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that Ellberry teaches limitation 1[b]. Patent Owner
makes no other arguments contesting the prior art teachings of this claim
limitation. See generally Prelim. Resp.

iii. Limitation [c]

Petitioner asserts that Ellsberry’s nine Switch ASICs (“D”) in Figures
5 and 6 collectively comprise “a data module,” correspond to Switch ASICs
206-208 (Figure 2) (mounted on a circuit board), and pass data between the
memory devices and the memory bus/memory controller. Pet. 40—42 (citing
Ex. 1005 9 3, 28-30,47, 49, 51, Fig. 2; Ex. 1003 99 186—-87). Petitioner
further contends that Ellsberry’s Switch ASICs are “coupled between the
data ports of the memory devices and the system memory bus’ because
Figure 2 shows them coupled between DIMM interface 202 and the “data
ports of the memory devices” (212-228). Id.at42 (citing Ex. 100599 11,
28-30,47, Figs. 5,6, 11, 13; Ex. 1015, 6; Ex. 1003 9 188). Petitioner
contends Ellsberry’s “data module” (Switch ASICs) in all embodiments

“includ[es] data handler logic elements’ located in the “control block™ of
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Figure 4 and, in the combined system, the “data handler logic elements”
would also include logic elements implementing the functionality of
Jeddeloh’s pattern generator and compare circuitry. /d. at 42—43 (citing
Ex. 1005 9 45; Ex. 1006, 9:44-10:67; Ex. 1003 99 136-165, 190).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that Ellsberry teaches limitation 1[c]. Patent Owner
makes no arguments contesting the prior art teachings of this claim
limitation. See generally Prelim. Resp.

iv. Limitation [d]

Petitioner contends that Ellsberry teaches limitation [d] by its
disclosure of a Control ASIC (“control module), thatis “coupled to the data
module” (Switch ASICs) via bus 210, “coupled to... the address and control
ports of the memory devices” viabus 220, as depicted in greater detail in,
and “coupled to... the system memory bus” via DIMM interface 202 (Figure
2), corresponding to the edge interface of Figure 5 and 6. Pet. 44 (citing
Ex. 1005 94/ 28-32,47-52, 54, 56, Fig. 11, 13; Ex. 1015, 6; Ex. 1003
99 194-99). Petitioner further contends that in the First Embodiment, '! the
“control module” 1s depicted in Figure 5 as “C” and in Figure 13 as Control
Unit ASIC 1302 and in the Second Embodiment, the “control module”
comprises two “control units 604" (individually or collectively) with one
depicted as “C” in Figure 6 and shown in Figure 11 as Control Unit ASICs
1102/1104 and as depicted in Figures 5 and 6, the Control ASIC(s) is/are

! Petitioner asserts “FIGS. 2, 5, and 13 of Ellsberry correspondto a ‘First
Embodiment’ utilizing four ranks, each composed of nine 8-bit memory
devices for a total bit width of 72. FIGS. 2, 6, and 11 correspond to a
‘Second Embodiment’ utilizing pairs of 4-bit memory devices to implement
the same bit width. EX1003, q108.” Pet.22.

40



[PR2022-00063

Patent 10,217,523 B1

“mounted on the circuit board.” 1d. at45—-46 (citing Ex. 100599 3, 47, 49,
51, Figs. 5, 6; 1003 99 194-95).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that Ellsberry teaches limitation 1[d]. Patent Owner
makes no arguments contesting the prior art teachings of this claim element.
See generally Prelim. Resp.

v. Limitation [e]

Petitioner asserts that the combination of Ellsberry and Jeddeloh
teaches limitation 1[e] by Ellsberry’s disclosure of a normal mode used to
read/write DRAMs in response to controller commands and, in the proposed
combination, by Ellsberry operating in a test mode as taught by Jeddeloh.
Pet. 4648 (citing Ex. 1005 941, 42, Fig. 8A; Ex. 1003 9 203-10).

We have reviewed the record and find that Petitioner provides
sufficient evidence that the combination of Ellsberry and Jeddeloh teaches
limitation 1[e]. Patent Owner makes no arguments contesting the prior art
teachings of this claim limitation. See generally Prelim. Resp.

vi. Limitation [f.i]

Petitioner contends that Ellsberry teaches limitation [f.i] by its
disclosure Control ASIC (“control module™), in the first (normal) mode,
“receive[s] system address and control signals from the system memory
controller” over the DIMM interface (Figure 2), which corresponds to the
edge interface of Figures 5 and 6. Pet. 48—49 (citing Ex. 1005 99 29, 35, 36,
45,47, 51, Figs. 2,5, 6,8A, 11, 13, code (57); Ex. 1003 94 168-77, 193—
201, 218). Petitioner also contends the Control ASIC in the first mode is
also configured to output address and command signals (“‘first memory

address and control signals”) to the memory devices on bus 220 according
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to the received system signals, for example, in Figures 3, 11,and 13. /d. at
45. Additionally, Petitioner contends Ellsberry also lists “first memory
address and control signals” in Figure 8 A, such as READ/WRITE/NOP,
and describes operations relating thereto. Id. at 50-51 (Ex. 1005 99 10, 11,
33,41, 42, Figs. 8A, 11, 13; Ex. 1003 9 219).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that Ellsberry teaches limitation 1[f.i]. Patent Owner
makes no arguments contesting the prior art teachings of the limitations of
this claim. See generally Prelim. Resp.

vii. Limitation [f.ii]

Petitioner contends that Ellsberry teaches limitation [f.ii] by its
disclosure of, in Figure 2, Switch ASICs (“data module”) that “propagate”
8-bit sections of “first data signals” between “the memory devices” (DRAM)
and DIMM interface (which is connected to “the system memory
controller”) via 8-bit buses (green), and, in Figure 4, details of the Switch
ASIC bus connections. Pet. 52 (citing Ex. 1005 99 29-30, 45; Ex. 1003 9
168—177, 185—-192). Petitioner further contends that Figures 5 and 13, as
well as 6 and 11, contain corresponding depictions of Switch ASICs that
“propagate’” respective 8-bit sections of 72-bit wide “data signals between
the memory devices and the system memory controller,” with Figures 5 and
6 each showing nine switch ASICs coupled between an edge interface
(correspondingto DIMM interface) and four sets of nine 8-bit DRAMs (504
& 512) or pairs of 4-bit DRAMs, and Figure 13 showing each Switch ASIC
in Figure 5 receives 8-bit signals from the system memory controller (DQ)
and passes it to one of four DRAMs via 8-bit signal lines (DQA/DQB), and
with Figure 11 functioning like Figure 13, but utilizing pairs of 4-bit
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DRAMs instead of single 8-bit DRAMs, and two Control ASICs instead of
one. Id. at 52-55 (Ex. 1005949 2, 47-51; Ex. 1003 99 99-104, 226-232).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that Ellsberry teaches limitation 1[f.ii]. Patent Owner
makes no arguments contesting the prior art teachings of the limitations of
this claim. See generally Prelim. Resp.

viii. Limitation [f.iii]

Petitioner contends that Ellsberry teaches limitation [f.iii] by its
disclosure of “first data signals™ are “transmitted or received by at least a
portion of the memory devices in responseto the first memory address and
control signals™ such as a write or read command received over bus 220 in
Figure 2. Pet. 55-56. In Ellsberry’s First and Second Embodiments, for
example, the Control ASIC “maps a received logical address to a physical
address corresponding to the particular memory bank configuration
employed. It also directs commands to the memory banks to indicate which
memory bank should be operational and which one should be passive (do
nothing).” Id. (citing Ex. 100599 11, 31, Fig. 2; Ex. 1003 94211222, 236—
237).

Specifically, Petitioner contends that “when row/bank mode
addressing is used, read and write commands are sent only to the targeted
memory device [and it performs the read/write] ... [whereas a] NOP (no-
operation) command is sent to the non-targeted memory device,” allowing
the Control ASIC to “control data to and from” the memory devices
“without the delays caused by otherwise disabling” the non-targeted devices

and Ellsberry’s memory devices receiving a NOP command do not
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transmit/receive data because NOP commands are not registered. Id. at 56
(Ex. 1005 9} 33, 42; Ex. 1028, 14; Ex. 1003 9]/ 238, 239).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that Ellsberry teaches limitation 1[f.iii]. Patent Owner
makes no arguments contesting the prior art teachings of the limitations of
this claim. See generally Prelim. Resp.

ix. Limitation [g.i]

Petitioner contends that the proposed combination teaches limitation
[g.1] in that during test mode in the Combined System, the modified Control
ASIC (“control module”) would “output second memory address and
control signals to the address and control ports of the memory devices,”
similar to how Ellsberry’s Control ASIC outputs address/control signals
during normal operation. Pet. 56 (citing Ex. 1006, 9:51-10:2, 10:24-29,
Fig. 3; Ex. 1003 99 243-50).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that the combination of Ellsberry and Jeddeloh teaches
limitation 1[g.i]. Patent Owner makes no arguments contesting the prior art
teachings of the limitations of this claim. See generally Prelim. Resp.

x. Limitation [g.ii]

Petitioner contends that the combined system teaches limitation [g.ii]
in that there are two sources of data for the memory devices: (1) the system
memory controller (during normal mode) and (ii) the pattern
generator/compare circuit functionality in each Switch ASIC (during test
mode), thus, each source communicates data along a different path in the
Switch ASICs, so that “the system memory controller” is “isolate[d]” from

the “memory devices” during test mode (“second mode”) according to
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commands from the Control ASIC (“control module”). Pet. 57-60 (citing,
inter alia, Ex. 1003 § 255-59). Additionally, according to Petitioner, during
test mode, the pattern generator functionality of the modified Switch ASICs
“transmit[s] one or more second data signals including data patterns
provided by the data handler logic elements to the data ports of the memory
devices,” similar to how Ellsberry's Switch ASICs transmit data during
normal operation. /d. at 60—61 (citing, inter alia, Ex. 1003 49 273-75).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that the combination of Ellsberry and Jeddeloh teaches
limitation 1[g.ii]. Patent Owner makes no arguments contesting the prior art
teachings of the limitations of this claim. See generally Prelim. Resp.

xi. Limitation [g.iii]

Petitioner contends that the combined system teaches limitation [g.iii]
in that the modified Control ASIC outputs address/control signals (“second
memory address and control signals”) to the ports of the memory devices
240. Pet. 61 (citing Ex. 1006, 9:51-56, 9:56—60, 9:66-10:2, cl. 7, Fig. 3; Ex.
1003, 279-80).

For example, Petitioner contends Jeddeloh’s memory sequencer 304
“generates properly timed signals for controlling the operation of the
memory devices 240" as shown in Figure 2 (Ex. 1006, 9:57-60), “the self-
test module 300 can also vary the timing and rate at which control and
address signals are applied to the memory devices 240 along with the CLK
signal or other timing signal” (id., 10:24-28), and Figure 3 further shows a
“RD/WRT? signal from the BIST engine 310 to the memory sequencer 304,
confirming that signals output from memory sequencer 304 during testing

include signals for the memory devices, sent via Ellsberry’s bus 220 in the
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combined system, to configure them to receive test data (“second data
signals™) (id., Fig. 3). Pet. 61 (citing Ex. 1003 9 279-80).

We have reviewed the record, and find that Petitioner provides
sufficient evidence that the combination of Ellsberry and Jeddeloh teaches
limitation 1[g.iii]. Patent Owner makes no arguments contesting the prior
art teachings of the limitations of this claim. See generally Prelim. Resp.

xii. Conclusion

On this record, we are persuaded that Petitioner has demonstrated a
reasonable likelihood of prevailing on its assertion that claim 1 would have
been obvious over Ellsberry.

c. Independent Claim 19

Independent claim 19 is an apparatus claim with limitations that
parallel most of those in claim 1. Compare Ex. 1001, 16:54—17:30 with id.
at 19:4-43. Petitioner additionally contends that the “PCB” of claim 19 is
equivalent to Ellsberry’s “substrate 502,” and the “connector” is equivalent
to Ellsberry’s DIMM interface and edge interface. Pet. 92-97 (citing
Ex. 1005992, 11, 27,28,47,51, Figs. 1, 2,5, 6,11, 13; Ex. 1015, 6, 29, 66;
Ex. 1003 99| 168241, 254, 282-333,348-53,354-62,365-71,428-31,
467-85, 54045, 548-53,555-57, 560, 562—66,568—71). Petitioner asserts
that, as applied in element [1.f.ii], Ellsberry’s system memory controller
connects to the memory module via Ellsberry’s DIMM interface (Figure 2)
(“connector”)/edge interface (Figures 5 and 6) (“connector”) for “read or
write operations” over the bidirectional data signal lines to each Switch
ASIC (“data handlers) shown in Figures 2 and 4. Id. at 95-96 (Ex. 1003
919 564-5606).
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We have reviewed the record, and find that Petitioner provides
sufficient evidence that the combination of Ellsberry and Jeddeloh teaches
the limitations of claim 19. Patent Owner makes no arguments contesting
the prior art teachings of the limitations of this claim. See generally Prelim.
Resp.

On this record, we are persuaded that Petitioner has demonstrated a
reasonable likelihood of prevailing on its assertion that claim 19 would have
been obvious over the combination of Ellsberry and Jeddeloh.

e. Dependent Claims 2—18, 20—34

Petitioner asserts that the combination of Ellsberry and Jeddeloh
teaches the limitations of dependent claims 2—18 and 20-34. Pet. 62-93,
97—-104. We have reviewed the record and find that Petitioner provides
sufficient evidence that the combination of Ellsberry and Jeddeloh teaches
the limitations of these dependent claims. Patent Owner makes no
arguments contesting the prior art teachings of the limitations of these
claims. See generally Prelim. Resp.

On this record, we are persuaded that Petitioner has demonstrated a
reasonable likelihood of prevailing on its assertion that claims 2—18 and 20—
34 would have been obvious over the combination of Ellsberry and
Jeddeloh.

E.  Alleged Obviousness of Claims 1-34
Over Ellsberry, Jeddeloh, and Averbuj

Petitioner contends that claims 1-34 would have been obvious over
the combination of Ellsberry, Jeddeloh, and Averbuj. Pet. 104-10. To
support its contentions, Petitioner provides explanations as to how Ellsberry,

Jeddeloh, and Averbuj teach each claim limitation. /d.
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Averbuj (Ex. 1007) “is directed to a distributed, hierarchical built-in
self-test (BIST) architecture for” memory modules. Ex. 10079 7. Averbuy
discloses a memory interface used for self-test functionality. /d., Fig. 6.
Multiplexers 45 and 46 in the memory interface 41 are used to merge and
select between multiple signal paths. Id. §48. During BIST mode, the
memory interface 41 receives test data signals from sequencer 8, and either
provides the same data to its memory device as is, or generates its own data
by modifying the signals from the sequencer. Id. 11, 48-50, 55-56, Figs.
6-7.

Petitioner states that Averbuj is asserted “[t]o the extent [Patent
Owner] argues the modified Switch ASICs in test mode do not satisfy that
the ‘configuredto isolate’ limitations of claims 1, 11, 32.” Pet. 104. For
example, Petitioner contends “Averbuj discloses a modular BIST
architecture for memory modules, including a memory interface with two
data paths, one from the system memory controller (‘programmable
processor’) for normal operations (green, DAT A) and one from a pattern
generator during test operations (blue, BIST DATA T),to be merged and
selected between for provision to the DRAM.” Pet. 105. Additionally,
Petitioner contends Averbuj discloses using MUX 45 for that purpose, that
“isolates” the DRAM ““from normal functionality . .. in BIST mode” in
response to the BIST EN command from a sequencer. /d.

We determined that the combination of Ellsberry and Jeddeloh were
sufficient to show a reasonable likelihood of success as to claim 1-34. We
have reviewed the record, and find that Petitioner provides sufficient
evidence that the combination of Ellsberry, Jeddeloh, and Averbuj teach the

limitations of claims 1-34, and sufficient rationale to combine the prior art
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has been provided. Patent Owner presents no issues or arguments specific to
the asserted obviousness contentions beyond motivation to combine
Ellsberry and Jeddeloh discussed above. See generally Prelim. Resp.

On this record, we are persuaded that Petitioner has demonstrated a
reasonable likelihood of prevailing on its assertion that claims 1-34 would
have been obvious over the combination of Ellsberry, Jeddeloh, and
Averbu;.

F.  Alleged Obviousness of Claims 14 and 17—-34
Over Ellsberry, Jeddeloh, and Lee

Petitioner contends that claims 14 and 17-34 would have been
obvious over the combination of Ellsberry, Jeddeloh, and Lee. Pet. 110-12.
To support its contentions, Petitioner provides explanations as to how
Ellsberry, Jeddeloh, and Lee teach each claim limitation. /d.

Lee (Ex. 1008) discloses ““a method of testing a memory module,
including receiving a test pattern and an associated input mode.” Ex. 1008
9§ 15, code (57). The test pattern and input mode “may [be] received through
a system management bus (SMBUS).” Ex. 1008 9 31, 62—63. After
receiving the test pattern, a pattern generator in the memory module may
either generate a test pattern based on it and the input mode, or output that
received test pattern without modification. Id. 4 3638, 64.

Petitioner asserts Lee “[t]o the extent one argues the Combined
System does not satisfy the requirements of claims 14 and 17-18, or element
[19.h]’s similar ‘based on information output from the control module’
limitation, it also would have been obvious to implement the Combined
System in such a manner in further view of Lee.” Pet. 110. For example,

Petitioner contends Lee discloses techniques of generating test pattern data
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based on control module information received off-module over a
maintenance bus, such as an SMBUS. Pet. 111 (citing Ex. 1008 99 15, 16,
36-38,41-48, 64, Fig. 3; Ex. 1003 99 490, 534, 575;). Patent Owner
presents no issues or arguments specific to the asserted obviousness
contentions beyond the motivation to combine Ellsberry and Jeddeloh
discussed above. See generally Prelim. Resp.

We determined that the combination of Ellsberry and Jeddeloh were
sufficient to show a reasonable likelihood of success as to claims 14 and 17—
34. Further, we have reviewed the record, and find that Petitioner provides
sufficient evidence that the combination of Ellsberry, Jeddeloh, and Lee
teaches the limitations of claims 14 and 17-34, and sufficient rationale to
combine the prior art has been provided. Patent Owner makes no additional
arguments contesting the prior art teachings of the limitations of these claims
or the rationale to combine as to Ellsberry, Jeddeloh, and Lee. See
generally, Prelim. Resp.

On this record, we are persuaded that Petitioner has demonstrated a
reasonable likelihood of prevailing on its assertion that claims 1-34 would
have been obvious over the combination of Ellsberry, Jeddeloh, and Lee.

G.  Alleged Obviousness of Claims 14 and 17—-34
Over Ellsberry, Jeddeloh, Averbuj, and Lee

Petitioner contends that claims 14 and 17-34 would have been
obvious over the combination of Ellsberry, Jeddeloh, Averbuj, and Lee. Pet.
113. To support its contentions, Petitioner provides explanations as to how
Ellsberry, Jeddeloh, Averbuj, and Lee teach each claim limitation. /d.

Petitioner contends “[t]he ‘configured to isolate’ limitation of claim 1,

as incorporated into claims 14 and 17-18, would have been obvious in view
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of Averbuj” and “Element [19.h]’s ‘not accessed’ limitation would have
been obvious in view of Averbuj, . . . and the ‘based on information’
limitation would have been obvious in view of Lee,” based on the
contentions in the other grounds of the Petition. Pet. 113. PatentOwner
presents no issues or arguments specific to the asserted obviousness
contentions beyond motivation to combine Ellsberry and Jeddeloh discussed
above. See generally Prelim. Resp.

We determined that the combination of Ellsberry and Jeddeloh were
sufficient to show a reasonable likelihood of success as to claim 1-34.
Furthermore, we have reviewed the record, and find that Petitioner provides
sufficient evidence that the combination of Ellsberry, Jeddeloh, Averbuj, and
Lee teach the limitations of claims 14 and 17-34, and sufficient rationale to
combine the prior art has been provided. Patent Owner makes no additional
arguments contesting the prior art teachings of the limitations of these claims
or the rationale to combine as to Ellsberry, Jeddeloh, Averbuj, and Lee. See
generally Prelim. Resp.

On this record, we are persuaded that Petitioner has demonstrated a
reasonable likelihood of prevailing on its assertion that claims 14 and 17-34
would have been obvious over the combination of Ellsberry, Jeddeloh,

Averbuj, and Lee.
IV. CONCLUSION
Based on the arguments and evidence presented in the Petition, the
Preliminary Response, Reply, and Sur-Reply and accompanying exhibits, we
have determined there is a reasonable likelihood Petitioner would prevail

with respect to at least one claim challenged in the Petition. We conclude

that the threshold has been met for instituting inter partes review, and we
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institute on all challenged claims and all grounds. See SAS Inst., Inc. v.
lancu, 138 S. Ct. 1348, 1354 (2018); PGS Geophysical ASv. lancu, 891
F.3d 1354, 1360 (Fed. Cir. 2018). We have not made a final determination
on claim construction or as to the patentability of any of the challenged
claims. Our final determination will be based on the record as fully

developed during trial.
V. ORDER

Accordingly, it is:

ORDERED that pursuantto 35 U.S.C. § 314(a), an inter partes
review is instituted as to challenged claims 1-34 of the *523 patent for all
grounds raised in the Petition; and

FURTHER ORDERED that pursuant to 35 U.S.C. § 314(c) and
37 C.F.R. §42.4, notice is hereby given of the institution of a trial, which

commences on the entry date of this Order.
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