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I. INTRODUCTION 

A. Background 

Mercedes-Benz USA, LLC (“Petitioner”) filed a Petition requesting 

inter partes review of claims 1–17 (the “challenged claims”) of U.S. Patent 

No. 9,575,895 B2 (Ex. 1001, the “’895 patent”).  Paper 2 (“Pet.”).  For the 

reasons stated below, we determine that Petitioner has established a 

reasonable likelihood that it would prevail with respect to at least one claim.  

See 35 U.S.C. § 314(a) (inter partes review may not be instituted unless 

“there is a reasonable likelihood that the petitioner would prevail with 

respect to at least 1 of the claims challenged in the petition.”)  We therefore 

institute inter partes review as to all of the challenged claims of the ’895 

patent and all of the asserted grounds of unpatentability.  See SAS Inst. Inc. v 

Iancu, 138 S.Ct. 1348, 1356 (2018); 37 C.F.R. § 42.108 (a) (“When 

instituting inter partes review, the Board will authorize the review to 

proceed on all of the challenged claims and on all grounds of unpatentability 

asserted for each claim.”). 

B. Related Proceedings 

The parties identify the following district court and ITC proceedings 

involving the ’895 patent: (1) Daedalus Prime LLC v. Arrow Electronics, 

Inc., 1:22-cv-01107 (D. Del.); (2) Daedalus Prime LLC v. Mazda Motor 

Corporation, 1:22-cv-01108 (D. Del.); (3) Daedalus Prime LLC v. Mazda 

Motor Corporation, 1:22-cv-01109 (D. Del.); and (4) In re Certain 

Semiconductors and Devices and Products Containing the Same, Including 

Printed Circuit Boards, Automotive Parts, and Automobiles, Inv. No. 337-

TA-1332 (ITC August 23, 2022).  Pet. 3; Paper 3 (“Patent Owner’s 

Mandatory Notices”), 2. 
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C. Real Parties-in-Interest 

Petitioner identifies the following real parties-in-interest:  Mercedes-

Benz USA, LLC; Mercedes-Benz Intellectual Property GmbH & Co. KG; 

Mercedes-Benz Group AG; and Mercedes-Benz AG.  Pet. 2.  Patent Owner 

identifies Daedalus Prime LLC as the real party-in-interest.  Paper 3, 2  

D. The ’895 Patent 

The ’895 patent was filed January 30, 2015.  Ex. 1001 at code [22].  

The ’895 patent is a continuation of Application Ser. No. 13/324,053, filed 

December 13, 2011, now U.S. Pat. No. 8,984,228.  Id. at code [63].  

1. Technical Background 

The ’895 patent relates to multiprocessor (MP)-socket computer 

systems, which may include different “semiconductor components realized 

as integrated circuits (ICs).”  Ex. 1001, 1:11–16.  “The ICs include 

processors, memories, chipsets, input/output hubs (IOHs).”  Id.   

Problems arise once an input/output (IO) component is integrated on 

the same chip with a multiprocessor because the IO has “a separate caching 

agent.”  Ex. 1001, 1:25–27.  This means the dedicated logic associated with 

the IO component has to “snoop” the central processing unit (CPU) to 

maintain cache coherency.  Id. at 1:20–22, 1:28–32.  In MP systems, this 

becomes a major scaling problem, resulting in degraded performance.  Id. at 

1:32–36.  

2. The Multicore Processor of the ’895 Patent 

The ’895 patent describes a solution for the problem of integrating an 

IO component on the same chip with a multiprocessor in order to avoid 

scaling issues.  Ex. 1001, 1:59–61.  The solution relates to configuring a 
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CPU caching agent to support both CPU traffic and IO traffic.  Id. at 1:62–

64.  Instead of treating the IO component as a separate caching agent, the 

’895 patent employs “a CPU caching agent [ ] configured to support both 

CPU traffic and IO traffic as well, thereby resolving the scaling issue.”  Id.  

The single caching agent can “be distributed such that each of the different 

portions of the caching agent can be associated with a corresponding core 

and LLC [(last level cache)] bank or slice.”  Id. at 3:7–10, Fig. 2.   

With this approach, the IIO module [(integrated IO module)] 
proxies through the CPU caching agent to access memory or 
other IO devices, therefore reducing the overhead of allocating 
dedicated resources for an integrated IO caching agent.  This also 
reduces the amount of snoop traffic needed since a reduced 
number of caching agents per system can be realized.  Thus in 
various embodiments, a system can include a single caching 
agent per multicore processor socket, where each socket includes 
multiple cores and an IIO module. 
 

Ex. 1001, 2:26–28, 3:11–19. 

E. Illustrative Claim 

The Petition challenges claims 1–17, of which claims 1, 11, and 15 

are independent claims to, respectively, a processor, a non-transitory 

computer readable medium, and a system.  Claim 1 is illustrative of the 

claimed subject matter and reproduced below:1 

1. [1p] A processor comprising: 

[1a] a plurality of cores,  

[1b] a shared cache memory,  

 
1 Paragraph labeling in brackets is based on those provided by Petitioner. 
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[1c] a memory controller to interface with a memory coupled to 
the processor,  

[1d] an integrated input/output (IIO) module to interface between 
the processor and an IO device coupled to the processor and  

[1e] a caching agent to perform cache coherency operations for 
the plurality of cores and the IIO module,  

[1f] wherein the processor is to receive an allocation transaction 
from the IO device and directly store data of the allocation 
transaction into the shared cache memory,  

[1g] wherein the caching agent is a single caching agent for the 
processor and includes a plurality of distributed portions each 
associated with a corresponding one of the plurality of cores. 

Ex. 1001, 7:48–61.  

F. References and Other Evidence 

The Petition relies on the following references: 

Name2 Reference Publication Date3 Exhibit(s) 

Sinharoy 

IBM POWER7 
multicore server 
processor, IBM Journal 
of Research and 
Development, Vol. 55, 
Issue 3, Pages 1:1–29 

April 29, 2011 Ex. 1003 

Tang 
DMA Cache: Using On-
Chip Storage to 
Architecturally 

January 9–14, 
2010 

Ex. 1004 

 
2 First named author or inventor only. 
3 Date of publication for Exhibits 1003, 1004, and 1005 based on three 
Declarations of Gordon MacPherson, Exhibits 1009, 1011, and 1013, 
respectively.  See Ex. 1009, 1; Ex. 1011, 1; Ex. 1013, 1.  At this stage of the 
proceeding, Patent Owner does not contest the publication dates or the prior 
art status of the references.  See, generally, Prelim. Resp.  
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Name2 Reference Publication Date3 Exhibit(s) 

Separate I/O Data from 
CPU Data for 
Improving I/O 
Performance, The 
Sixteenth International 
Symposium on High-
Performance Computer 
Architecture 

Xu 

Explorations of Optimal 
Core and Cache 
Placements for Chip 
Multiprocessor, 2011 
NORCHIP conference 

November 14–15, 
2011 

Ex. 1005 

Harikumar US 2009/0164739 A1 Jun. 25, 2009  Ex. 1006 

 
In addition, Petitioner submits the Declaration of Dr. Robert Horst.  

Ex. 1007. 

G. Asserted Grounds of Unpatentability 

Petitioner asserts the challenged claims are unpatentable on the 

following grounds: 

Claims Challenged 35 U.S.C. §4 References 

1, 3–7, 11–13, 15–17 102/103 Sinharoy 

2, 10 103 Sinharoy, Xu 

 
4 Because the earliest application from which the ’895 patent claims priority 
was filed before March 16, 2013, the pre-AIA (“America Invents Act”) 
version of § 103 applies.  Leahy-Smith America Invents Act (“AIA”), Pub. 
L. No. 112-29, 125 Stat. 284, 285–88 (2011). 
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Claims Challenged 35 U.S.C. §4 References 

8, 9, 14 103 Sinharoy, Tang 

1, 5–9, 11–14, 15, 17 102/103 Tang 

2–4, 10, 16 103 Tang, Harikumar 

 
See Pet. 4. 

H. Overview of the Prior Art 

1. Sinharoy (Ex. 1003) 

Sinharoy discloses a POWER7 server processor, which has eight 

cores, two memory controllers, an L2 cache, and an L3 cache.  Ex. 1003, 2, 

18–19.  Sinharoy discloses that the POWER7 processor has a “256-KB 

POWER7 L2 cache” and a “shared 32-MB Power L3 cache,” “composed of 

eight 4-MB L3 regions.”  Id. at 18–19, Fig. 1.  The L2 cache and L3 cache 

each has a single centralized controller to manage the read/write request 

operations.  Id. at 18–19.  The POWER7 processor supports “two integrated 

I/O controllers.”  Id. at 22.  Each of the I/O controllers supports a “4-byte 

off-chip read interface and 4-byte off-chip write interface, thereby 

connecting the POWER7 chip to up to two I/O hub chips.”  Id.  The I/O hub 

chips, PCI bridge, and PCI adapter are examples of input/output (I/O) 

devices that can be connected to the POWER7 processor via the integrated 

I/O controllers.  Id. at 26, Fig. 14. 

2. Tang (Ex. 1004) 

Tang discloses systems and methods to directly inject or store I/O data 

into a cache memory, because “moving I/O data in/out memory” exhausts a 
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portion of memory bandwidth as well as accounts for a considerable part of 

I/O operation latency.  Ex. 1004 § 1.  Tang describes two designs of a DMA5 

cache, the decoupled DMA cache (DDC) and the Partition-based DMA 

Cache (PBDC).  Id. §§ 3.1.1 (DDC), 3.2.1 (PBDC).  The DDC design has a 

separate DMA cache while the PBDC allows DMA from an I/O device to a 

portion of the last level cache (LLC).  Id.  In the PBDC design, Tang 

discloses a multiprocessor system using “several ways6” of the processor’s 

last level cache (LLC) as the “dedicated DMA cache.”  Id. § 3.2.1.   

Figure 10 of Tang is reproduced below. 

 

Ex. 1004 § 3.2.1.  Figure 10 illustrates a multicore processor system.  Id.  

Each processor includes multiple cores (Core 0 to Core n), an I/O bus, and a 

memory controller.  Id.  Each processor also includes “Global Control Logic 

 
5 The Horst Declaration explains that a person of ordinary skill in the art 
would understand that DMA stands for Direct Memory Access, and in this 
context refers to the ability of an I/O device to directly write data into the 
cache (also known as cache injection).  Ex. 1007 ¶ 115. 
6 A “way” or “bank” is a portion of a cache memory.  Ex. 1007 ¶ 115, n. 16.  
Memory lines are stored in a cache and can only be stored in one place in 
each way or bank.  Id. 
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(GCL), I/O Data Controller (IOD-Ctrler), CPU Data Controller (CPUD-

Ctrler), two Prefetchers, and Configuration Module (CM).”  Id. § 3.2.2.  The 

“I/O Data Controller (IOD-Ctrler) and CPU Data Controller (CPUD-Ctrler) 

are responsible for write policy, maintaining cache coherence, [and] 

replacement policy.”  Id.   

3. Xu (Ex.1005) 

Xu is a study and analysis of  

optimal core and cache placements for modern Chip 
Multiprocessors (CMPs).  As the number of cores increases, 
traditional on-chip interconnects such as bus and crossbar suffer 
from poor scalability and low efficiency.  Ring based design has 
been proposed and implemented to mitigate these problems. 
 

Ex. 1005, 1.  Xu discloses that “continuation growth of number of cores will 

render the ring interconnect infeasible.”  Id. 

4. Harikumar (Ex. 1006) 

Harikumar relates to running multiple operating systems on the same 

hardware and “facilitates handling and isolating events to a partition.”  Ex. 

1006 ¶ 12.   

Figure 4 of Harikumar is reproduced below. 
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Figure 4 is a socket architecture of the invention. 

Ex. 1006 ¶ 9.  As shown in Figure 4, Harikumar teaches a multicore 

processor with a distributed LLC (Last Level Cache banks).  Id. ¶ 31.  

Harikumar discloses the cores and the distributed LLC 408 are connected to 

each other within the socket by a first level interconnect 403.  Id.  Harikumar 

discloses “the first level interconnect 403 is an on-die ring interconnect.”  Id. 

II. ANALYSIS OF THE CHALLENGED CLAIMS 

A. Level of Ordinary Skill in the Art 

Petitioner contends a person of ordinary skill in the art of the ’895 

patent “would have had a good working knowledge of computer science or 

electrical engineering and multicore processor systems.”  Pet. 8 (citing Ex. 

1007 ¶ 30).  Such a person “would have gained this through an 
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undergraduate Bachelor’s degree in computer science or electrical 

engineering, or a comparable field, as well as some experience in the field 

(e.g., in multicore processor systems).”  Id.  Further, 

[t]he more education one has, the less experience needed to attain 
an ordinary level of skill.  Similarly, more experience in the field 
may serve as a substitute for formal education.  
 

Id.  Patent Owner does not comment on Petitioner’s proposed level of 

ordinary skill nor does it propose an alternative. 

We regard Petitioner’s description as consistent with the prior art 

before us.  See Okajima v. Bourdeau, 261 F.3d 1350, 1355 (Fed. Cir. 2001) 

(prior art itself may reflect an appropriate level of skill).  For the purpose of 

our decision, we adopt Petitioner’s proposal. 

B. Claim Construction 

We construe claim terms only as relevant to the parties’ contentions 

and only to the extent necessary to resolve the issues in dispute.  See Vivid 

Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999); 

Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 

1017 (Fed. Cir. 2017). 

Petitioner contends that “[u]nless indicated otherwise, all claim terms 

herein are given such ordinary and customary meaning.”  Pet. 8 (citing 37 

C.F.R. §42.100(b)).  Patent Owner identifies the term “single caching agent” 

as requiring construction.  Prelim. Resp. 6–7.  Patent Owner alleges all 

remaining claim terms “should be construed consistent with their plain and 

ordinary meaning as understood by a person of ordinary skill in the art when 

read in the context of the specification and prosecution history.”  Id. at 5–6. 
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Patent Owner disputes that Sinharoy teaches a “single caching agent” 

as recited in claim 1.  Prelim. Resp. 10–11 (citing Pet. 18 (citing Ex. 1007  

¶ 65)).  Accordingly, we construe “single caching agent” below because 

Patent Owner’s argument requires construction. 

1. “single caching agent” (claims 1, 11, and 15) 

Patent Owner argues “[t]he Board should construe the phrase ‘single 

caching agent’ as meaning one caching agent, i.e., one caching agent ‘for the 

processor’ (claim 1), one caching agent ‘for the multicore processor’ (claim 

11), or one caching agent ‘for the first multicore processor’ (claim 15), as 

appropriate.”  Prelim. Resp. 6 (citing Ex. 1001, 1:62–64, 2:24–26, 64–66, 

3:16–19, 6:30–39, 7:13–17). 

The claim language of independent claim 1 recites “wherein the 

caching agent is a single caching agent for the processor.”  Ex. 1001, 7:58–

59 (emphasis added).  Claims 11 and 15 also recite a “single caching agent.”  

Ex. 1001, 8:38 (claim 11), 9:7 (claim 15).  Similarly, as Patent Owner notes, 

the specification of the ’895 patent discloses at various places a “single 

caching agent.”  See, e.g., Ex. 1001, 7:13–17 (“[E]ach of the processors can 

include an IIO module to provide an interface to one or more off-chip 

peripheral devices and a single caching agent shared by the IIO module and 

the cores of the processor.”) (emphasis added)).   

The description of Figure 6 explains that a “single caching agent” may 

be formed from distributed portions.  Ex. 1001, 6:35–37.    

At this stage of the proceeding we preliminarily construe a “single 

caching agent” to mean one caching agent for the processor, which may be 

formed from distributed portions. 
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C. Obviousness 

A claim is unpatentable as obvious 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 skill in the art; and (4) where in evidence, so-called “secondary 

considerations,” including commercial success, long-felt but unsolved needs, 

failure of others, and unexpected results.  Graham v. John Deere Co., 383 

U.S. 1, 17–18 (1966).  At this stage, neither party has presented any 

evidence on the fourth Graham factor. 

D. Claims 1, 3–7, 11–13, and 15–17 as Anticipated or Obvious Over 
Sinharoy 

Petitioner asserts that Sinharoy discloses or teaches or suggests each 

limitation of claims 1, 3–7, 11–13, and 15–17 and provides a limitation-by-

limitation analysis.  Pet. 11–43; Ex. 1007 ¶¶ 47–96.  Patent Owner disputes 

that any claim is unpatentable based on Sinharoy.  Prelim. Resp. 10–16. 

1. Claim 1 

a. Preamble 1p:  A processor comprising: 

 Petitioner contends Sinharoy teaches a processor.  Pet. 11–12 (citing 

Ex. 1003, 1:1, Fig. 1). 
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 At this stage, Patent Owner does not dispute this contention.  We 

determine that on this record Petitioner demonstrates sufficiently that the 

preamble of claim 1 is disclosed, taught or suggested by Sinharoy.7 

b. Limitation 1a: a plurality of cores, 

 Petitioner contends that Sinharoy meets this limitation.  Pet. 12.  

Petitioner contends that Sinharoy discloses “the POWER7 processor 

includes eight cores.”  Id. (citing Ex. 1003, 1:1, 1:2, Fig. 1 (annotated at Pet. 

12); Ex. 1007 ¶ 48).  At this stage, Patent Owner does not dispute these 

contentions.   

 We determine that on this record Petitioner demonstrates sufficiently 

that this limitation of claim 1 is disclosed, taught or suggested by Sinharoy. 

c. Limitation 1b: a shared cache memory, 

 Petitioner relies on Sinharoy to meet this claim limitation.  Pet. 12–13 

(citing Ex. 1007 ¶ 49).  Petitioner points to Sinharoy’s “shared 32-MB L3 

cache comprised of the 4-MB local L3 regions from the eight cores” are 

“shared by the eight cores.”  Id. at 13 (citing Ex. 1003, 1:17–18; Ex. 1007 

¶ 49).  At this stage, Patent Owner does not dispute these contentions.   

 We determine that on this record Petitioner demonstrates sufficiently 

that this limitation of claim 1 is disclosed, taught or suggested by Sinharoy. 

d. Limitation 1c: a memory controller to interface with a memory 
coupled to the processor, 

Petitioner asserts that Sinharoy meets this limitation.  Pet. 13–14 

(citing Ex. 1007 ¶¶ 50–52).  Petitioner argues that Sinharoy’s POWER7 

 
7 We do not express an opinion on whether the preamble is limiting. 
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processor has “two memory controllers––one on each side of the chip.”  Id. 

at 13 (citing Ex. 1003, 1:2).  Further, according to Petitioner, “[e]ach 

memory controller interfaces with memory coupled to the processor, as each 

supports ‘four channels of double-data-rate-three (DDR3) memory’ that 

‘provide 100 GB/s of sustained memory bandwidth.’”  Id. at 13–14.  

Petitioner concludes that “[b]y providing the memory bandwidth to the 

POWER7 processor chip and connecting to the processor chip through the 

off-chip interface and the memory buffer chip, the DDR memory chips are 

‘coupled to’ the POWER7 processor.”  Id. at 14 (citing Ex. 1003, 1:22; Ex. 

1007 ¶ 51). 

Patent Owner does not challenge this assertion at this stage.  On this 

record Petitioner demonstrates sufficiently that this limitation of claim 1 is 

disclosed, taught or suggested by Sinharoy. 

e. Limitation 1d: an integrated input/output (IIO) module to interface 
between the processor and an IO device coupled to the processor and 

Petitioner asserts that Sinharoy meets this limitation.  Pet. 14–15 

(citing Ex. 1007 ¶¶ 53–54).  Petitioner alleges “Sinharoy discloses the 

POWER7 includes integrated input/output modules namely ‘two integrated 

I/O controllers,’ that interface between the POWER7 processor and ‘IO 

devices,’ including I/O hub chips connected to PCI bridges and PCI 

adapters, that are coupled to the processor.”  Id. at 15 (citing Ex. 1003, 1:22, 

Figure 14; Ex. 1007 ¶ 53). 

Patent Owner does not challenge this assertion at this stage.  On this 

record we find that Petitioner demonstrates sufficiently that this limitation of 

claim 1 is disclosed, taught or suggested by Sinharoy. 
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f. Limitation 1e: a caching agent to perform cache coherency 
operations for the plurality of cores and the IIO module, 

Petitioner asserts that Sinharoy meets this limitation.  Pet. 16–17 

(citing Ex. 1007 ¶¶ 55–58).  Petitioner argues that “Sinharoy discloses a 

‘caching agent,’ as it discloses centralized controllers for the L2 and L3 

caches, including a pool of read/claim (RC) machines and write machines 

that perform ‘cache coherency operations’ such as fetches, read-write 

operations on behalf [of] core stores, and core prefetch operations.”  Id. at 16 

(citing Ex. 1003, 1:18–19).  In addition, Petitioner alleges Sinharoy’s “ten 

write machines” handle cache coherency operations.  Id. (citing Ex. 1003, 

1:19, 1:22; Ex. 1007 ¶ 57).  Petitioner concludes that “the cache controllers 

for the L2 and L3 caches including the pool of RC and write machines are a 

‘caching agent to perform cache coherency operations for the plurality of 

cores.’”  Id. (citing Ex. 1007 ¶¶ 56–58). 

Patent Owner does not challenge this assertion at this stage.  On this 

record we find that Petitioner demonstrates sufficiently that this limitation of 

claim 1 is disclosed, taught or suggested by Sinharoy. 

h. Limitation 1f: wherein the processor is to receive an allocation 
transaction from the IO device and directly store data of the allocation 
transaction into the shared cache memory, 

Petitioner asserts that Sinharoy meets this limitation.  Pet. 17–18 

(citing Ex. 1007 ¶¶ 59–64).  Petitioner asserts Sinharoy’s write requests are 

data directly stored into the shared cache memory.  Id. at 17 (citing Ex. 1003 

1:17, 1:22; Ex. 1007 ¶ 61).  Sinharoy is also relied on for its disclosure that 

the “shared L2 and L3 caches support cache injection operations, where an 

‘I/O device performing a direct memory access (DMA) write operation may 

target the operation to the cache, instead of to memory.’”  Id. (citing 
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Ex. 1003, 1:17, 1:22; Ex. 1007 ¶ 60).  Petitioner concludes that when the 

shared L2 and L3 caches support cache injection operations the processor 

“directly store[s] data of the allocation transaction into the shared cache 

memory.”  Id. at 18 (citing Ex. 1007 ¶ 64). 

Patent Owner does not challenge this assertion at this stage.  On this 

record we find Petitioner demonstrates sufficiently that this limitation of 

claim 1 is disclosed, taught or suggested by Sinharoy. 

i. Limitation 1g: wherein the caching agent is a single caching agent for 
the processor and includes a plurality of distributed portions each 
associated with a corresponding one of the plurality of cores. 

 
Petitioner asserts that Sinharoy meets this limitation.  Pet. 18–20 

(citing Ex. 1007 ¶¶ 65–66).  Petitioner cites to its showing for limitation 1e 

and Sinharoy’s “caching agent.”  Id. at 18.  Petitioner further argues the 

“cache controllers for the L2 and L3 caches, including RC and write 

machines, form a logical single caching controller, with the single cache 

controller including a plurality of distributed portions each associated with 

one of the cores.”  Id. (citing Pet. 16–17 (showing for limitation 1e); Ex. 

1007 ¶ 65).   

Patent Owner disputes that Petitioner has shown that Sinharoy 

discloses, teaches or suggests limitation 1g.  Prelim. Resp. 10–16.  Patent 

Owner argues that Petitioner’s assertion that “separate centralized 

controllers for the L2 and L3 caches described by Sinharoy are distributed 

portions of a single cache controller” is wrong.  Id. at 11.  Patent Owner 

emphasizes that Sinharoy still requires the need to snoop other caches, 

quoting Sinharoy’s disclosure that “[s]torage accesses that miss both the L2 

cache and the 4-MB local L3 region are broadcast to the coherence fabric 
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and snooped by the memory controller, other L2 caches, possibly other L3 

caches, and by the seven remote 4-MB L3 regions that comprise the 

remaining 28 MB of the on-chip L3 cache.”  Id. at 12–13.  Patent Owner 

explains that Sinharoy discloses that  

when a cache access by a particular core misses that core’s 
private L2 cache and its allocated portion of the shared L3 cache, 
that miss is broadcast and must be (and is) snooped by the cache 
controllers for each of the other cores’ respective L2 caches and 
by the respective, separate cache controllers for the other 
allocated regions of the shared L3 cache. . . .  
 
This need for snooping of cache misses by all of the individual 
cache controllers of other cores’ respective L2 and L3 cache 
controllers indicates that no one single cache controller is or is 
acting as a single—that is, a solitary—caching agent for the 
processor, as recited by claim 1.  Instead, each core’s L2 cache 
and allocated portion of the L3 cache has its own, “single 
centralized controller,”  
 

Id. at 13 (citing Ex. 1003, 18–19).      

At this stage we find Dr. Horst’s testimony to be credible in light of 

Sinharoy.  We find that the L2 cache described in Sinharoy discusses 

snooping but the L3 cache description in Sinharoy does not.  Compare 

Ex. 1003, 18 (L2 cache) with Ex. 1003, 19 (L3 cache).  We also find 

Petitioner’s argument that the L2 and L3 caches form a “logical single 

caching agent” persuasive based on the present record.   

On this record, Petitioner demonstrates sufficiently that this limitation 

of claim 1 is disclosed, taught or suggested by Sinharoy. 
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j. Summary 

 We find, on this record, Petitioner has demonstrated a reasonable 

likelihood of prevailing on its challenge to claim 1 based on Sinharoy. 

2. Independent Claims 11 and 15 

 Petitioner’s analysis of claim 11 incorporates much of its analysis of 

claim 1.  Pet. 20–22.  For example, the analysis of the following limitations 

of claim 11 refers to corresponding limitations in claim 1: 11a (1d); 11b 

(1e); 11c (1g); and 11d (1c and 1f).  Similar correspondence to claim 1 is 

referenced in the analysis of claim 15.  Id. at 22–25.  The following 

limitations of claim 15 refer to corresponding limitations in claim 1: 15a 

(1a–e); 15b (1f); 15c (1g); 15d (1a–1e).   

Limitation 15e does not have a corresponding limitation in claim 1.  

Pet. 24–25.  Limitation 15e recites “a peripheral controller coupled to at 

least one of the first and second multicore processors.”  Id. at 24.  Petitioner 

asserts that Sinharoy meets limitation 15e.  Id. at 24–25 (citing Ex. 1007 

¶ 79).  Petitioner cites specifically to Sinharoy’s Figure 13 to contend that 

“[t]he first and second POWER7 processors in the system are coupled to a 

peripheral controller as they are connected to a cluster interconnect chip that 

incorporates up to three 16 × PCI (peripheral component interconnect) 

Express** Gen2 I/O subsystem interfaces.”  Id. at 24. 

Patent Owner does not challenge this assertion at this stage.  On this 

record, we find that Petitioner has sufficiently shown that Sinharoy meets 

this limitation. 

Beyond limitation 15e, we have reviewed the extent claims 11 and 15 

differ from claim 1 and Petitioner’s showing regarding those differences.  At 



IPR2023-01344 
Patent 9,575,895 B2 
 

20 

this stage, Patent Owner does not address these claims.  For the reasons 

given for claim 1, on this record Petitioner demonstrates sufficiently that the 

limitations of claims 11 and 15 are disclosed, taught or suggested by 

Sinharoy.  Petitioner demonstrates a reasonable likelihood of prevailing on 

these challenges. 

3. Dependent Claims 3–7, 12, 13, 16, and 17 

 Petitioner provides an analysis for each of these dependent claims in 

relation to Sinharoy.  Pet. 25–26 (claim 3), 26–27 (claim 4), 27–28 (claim 

5), 28 (claim 6), 29–30 (claim 7), 30–31 (claim 12), 31–32 (claim 13), 32 

(claims 16 and 17).  Patent Owner does not address these claims. 

 For the reasons given above and in the Petition, we find Petitioner 

demonstrates sufficiently that claims 3–7, 12, 13, 16, and 17 are disclosed, 

taught or suggested by Sinharoy.  On this record Petitioner demonstrates a 

reasonable likelihood of prevailing on these challenges. 

E. Claims 2 and 10 as Obvious Over Sinharoy and Xu 

A decision to institute under § 314 may not institute on fewer than all 

claims challenged in the petition.  SAS Inst., Inc. v. Iancu, 138 S. Ct. 1348, 

1359–60 (2018).  In addition, per Board practice, if the Board institutes trial, 

it will institute “on all of the challenged claims and on all grounds of 

unpatentability asserted for each claim.”  See 37 C.F.R. § 42.108(a) (2023).  

Accordingly, as to this and all remaining grounds we institute inter partes 

review.  See Section II.D.1, 2, 3 above. 

Specific to this ground, Petitioner asserts that Sinhharoy and Xu teach 

each limitation of claims 2 and 10 and provides a limitation-by-limitation 

analysis for each.  Pet. 33–36; Ex. 1007 ¶¶ 97–101.  Petitioner contends that 
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a person of ordinary skill would have been motivated to combine Xu with 

Sinharoy because both use the POWER7 processor chip.  Pet. 33 (citing Ex. 

1007 ¶ 97 (“Xu, in the same field of art as Sinharoy and in fact describing 

the same POWER7 chip as Sinharoy”).   

 Patent Owner does not challenge the motivation to combine these 

references.  We find that, on this record, Petitioner has demonstrated 

sufficiently a motivation to combine Sinharoy and Xu.  Patent Owner also 

does not address Petitioner’s showing for claims 2 and 10. 

 For the reasons given above and in the Petition, we find Petitioner 

demonstrates sufficiently that claims 2 and 10 are taught or suggested by the 

combination of Sinharoy and Xu.  On this record, Petitioner demonstrates a 

reasonable likelihood of prevailing on these challenges.  

F. Claims 8, 9, and 14 as Obvious Over Sinharoy and Tang 

 Specific to this ground, Petitioner alleges claims 8, 9, and 14 would 

have been obvious over Sinharoy and Tang.  Pet. 36–43 (citing Ex. 1007  

¶¶ 102–111).   

Petitioner cites Tang for its teaching of “a multicore-processor system 

with shared cache with distributed portions.”  Pet. 38 (citing Ex. 1004 

§ 3.2.2).8   Petitioner contends a person of ordinary skill in the art “would 

 
8 In Section II.G below, we question whether Tang teaches limitation 1g.  
Tang is not relied on for limitation 1g in connection with the challenge to 
dependent claims 8, 9, and 14.  Whether this finding is inconsistent with the 
finding regarding Tang’s teaching of limitation 1g in Section II.G below is 
left for trial. 
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have understood that Tang provides details on similar cache states discussed 

in Sinharoy, which would be common across multi-core processors 

implementing the cache coherence protocols described in Sinharoy and 

Tang.”  Id. at 40–41 (citing Ex. 1007 ¶¶ 105–106).  On this record, and 

giving weight to the Horst Declaration, we find the assertion that Tang 

teaches “a multicore-processor system with shared cache with distributed 

portions” sufficient.  See Ex. 1007 ¶ 106.   

 At this stage, Patent Owner does not address these challenges.  For the 

reasons given in the Petition, we find Petitioner demonstrates sufficiently 

that claims 8, 9, and 14 are taught or suggested by the combination of 

Sinharoy and Tang.  Petitioner demonstrates a reasonable likelihood of 

prevailing on these challenges. 

G. Claims 1, 5–9, 11–14, 15, 17 as Anticipated or Obvious Over Tang 

Petitioner asserts that Tang discloses or teaches or suggests each 

limitation of claims 1, 5–9, 11–14, 15, 17 and provides a limitation-by-

limitation analysis.  Pet. 43–70; Ex. 1007 ¶¶ 116–155.  Patent Owner 

disputes that any claim is unpatentable based on Tang.  Prelim. Resp. 16–22. 

1. Claim 1 

a. Limitations 1p,9 1a, 1b, 1c, 1d, 1e, 1f.   

We have reviewed Petitioner’s showing regarding these limitations.  

Pet. 44–53; Ex. 1007 ¶¶ 112–129.  Patent Owner does not challenge the 

 
9 Whether or not the preamble is limiting need not be resolved at this stage 
because Petitioner shows sufficiently for purposes of institution that the 
prior art satisfies the recitation in the preamble. 
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assertions at this stage.  To the extent limitation 1e is incorporated into 

Petitioner’s showing for limitation 1g, it is discussed immediately below.   

On this record we find that Petitioner demonstrates sufficiently that 

these limitations of claim 1 are disclosed, taught or suggested by Tang. 

b. Limitation 1g: wherein the caching agent is a single caching agent for 
the processor and includes a plurality of distributed portions each 
associated with a corresponding one of the plurality of cores. 

Petitioner asserts that Tang meets this limitation.  Pet. 53–55 (citing 

Ex. 1007 ¶¶ 127–129).  As to the “caching agent” recitation, Petitioner refers 

to its showing regarding limitation 1e.  Id. at 55.  For limitation 1e, 

Petitioner argues “Tang, in Figure 10, discloses a Partition-Based DMA 

Cache (PBDC) system includes a cache coherence controller and a last level 

cache controller (‘LLC-Ctrler’), which are a ‘caching agent’ and ‘perform 

cache coherency operations.’”  Id. at 50 (citing Ex. 1007 ¶ 123; Ex. 1004 

§ 3.2.2, Fig. 10). 

As to the “single caching agent for the processor” recitation in 

limitation 1g, Petitioner argues Tang’s “cache coherence controller and 

LLC-Ctrler form a logical single caching agent, and this single caching 

agent is further formed of a plurality of distributed portions each associated 

with one of the cores.  Pet. 54 (citing Ex. 1007 ¶ 127).  Petitioner also argues 

that “in the PBDC design, Tang discloses that the LLC is partitioned into 

‘several ways’ as the ‘dedicated DMA Cache.’”  Id. (citing Ex. 1004 

§§ 3.2.1, 6). 
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As to the “plurality of distributed portions . . .  with a corresponding 

one of the plurality of cores” recitation in limitation 1g, Petitioner argues 

“the LLC-Controller and the cache coherence controller (i.e., the caching 

agent) manage cache coherence protocol for the plurality of cores (core 0 to 

core n) and the n-way LLC (Wao0 to Wayn), they have partitioned regions or 

units (i.e., distributed portions), each associated with a given core.”  Pet. 54 

(citing Ex. 1007 ¶ 129).  

Patent Owner disputes that Petitioner has shown that Tang discloses, 

teaches or suggests limitation 1g.  Prelim. Resp. 16–22.  First, Patent Owner 

specifically argues Petitioner has failed to show that Tang’s “cache 

coherence controller and the LLC controller are collectively a ‘single 

caching agent for the processor’ as recited in the challenged independent 

claims.”  Prelim. Resp. 18 (citing Pet. 53–54).  Patent Owner argues Tang 

does not teach such in that “Tang shows a pair of cache coherence 

controllers which communicate with one another via a ‘coherence link.’”  Id. 

(citing Ex. 1004, Fig. 10 (reproduced in Section I.H.2 above)).  Patent 

Owner argues that if “the two coherence controllers were part of the same 

‘single caching agent for the processor’ no coherence link would be needed 

as the two units would be part of the same whole.”  Id.   

Patent Owner contends that the argument made in the Petition and the 

Horst Declaration that these two coherence controllers are part of the same 

“logical” unit is unavailing because “Tang makes no such claim.”  Prelim. 

Resp. 18–19.  Patent Owner notes that the Horst Declaration asserts the 

controllers are logically the same because “there is a need to maintain cache 

coherence throughout the processor.” Id. at 19 (citing Ex. 1007 ¶ 127).  

Patent Owner argues that “there is no evidence that the only way this can be 
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achieved is if the two coherence controllers illustrated by Tang are in fact 

the same ‘logical’ unit.”’  Id.  As shown in Figure 10 of Tang, Patent Owner 

argues the controllers are depicted separately.  Id.  Patent Owner concludes 

the Horst Declaration is conclusory and unsupported.  Id. (citing Xerox 

Corp. v. Bytemark, Inc., IPR2022-00624, Paper 9, slip op. at 15–17 (PTAB 

Aug. 24, 2022) (precedential)). 

Patent Owner next argues that “[e]ven [if] Tang can be read as 

disclosing a single caching agent for the processor, it is evident that that 

caching agent does not include a plurality of distributed portions each 

associated with a corresponding one of the plurality of cores, as further 

required by the challenged claims.”  Prelim. Resp. 19.  Patent Owner again 

references Tang’s Figure 10 as depicting that “all of the ways of this last 

level cache are shared across all of the cores of the processor.”  Id. at 20.  

Patent Owner argues that Tang explains that on “a particular core’s L2 cache 

miss, the request is provided to the CPU data controller to see if the 

requested data is present in any of the CPU data ways” is made.  Id. (citing 

Ex. 1004, 7).  According to Patent Owner, “[t]his highlights the shared 

nature of the LLC cache ways across all of the processor’s cores” and not 

just one of the cores.  Id.  Thus, “[t]he partitioned units may be associated 

with different ways of the last level cache, but those ways are not each 

associated with a given core and so neither are their associated cache 

controllers.”  Id. at 21. 

On this record, we preliminarily agree with Patent Owner that 

Petitioner’s effort to establish Tang teaches a single “logical” caching agent 

for the processor lacks evidentiary support beyond the Horst Declaration.  

See Ex. 1007 ¶ 114.  Neither Tang nor the Horst Declaration are persuasive 
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on this point.  The Horst Declaration’s annotation of Tang’s Figure 10 labels 

separately first and second processors.  Id.  The “coherence link” between 

the two has not been shown to create the single “logical” caching agent 

asserted.  Id. ¶ 115 (“As illustrated in Figure 10, two multicore processors 

are connected via a coherence link.”).  On this record we find the Horst 

Declaration to be conclusory.   

We also preliminarily agree with Patent Owner that Tang’s Figure 10 

shows “all of the ways of this last level cache are shared across all of the 

cores of the processor.”  As a result of the sharing, the “caching agent” is not 

“associated with a corresponding one of the plurality of cores.”  See Prelim. 

Resp. 20 (emphasis added). 

c. Summary 

On this record, we question whether Petitioner has demonstrated a 

reasonable likelihood of prevailing on its challenge to claim 1 based on 

Tang. 

2. Claims 5–9, 11–15, 17 

Independent claims 11 and 15 contain the same limitation 1g language 

addressed above.  Ex. 1001, 8:38–41 (claim 11), 9:7–10 (claim 15).  

Petitioner relies on its showing for limitation 1g for the corresponding 

limitations of claims 11 and 15.  See Pet. 57 (limitation 11c), 59 (limitation 

15c).  We question the showing for claims 11 and 15 for the same reasons 

discussed above in connection with claim 1. 

Claims 5–9, 12–14, and 17 all depend from claims 1, 11 or 15 and 

therefore the showing made for these claims is also in question on this 

record.   
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For the reasons given above and in the Preliminary Response, on this 

record we question whether Petitioner has demonstrated a reasonable 

likelihood of prevailing on its challenges to claims 5–9, 11–15, and 17 based 

on Tang alone. 

H. Claims 2, 3, 4, 10, and 16 as Obvious Over Tang and Harikumar 

Specific to this ground, Petitioner alleges dependent claims 2–4, 10, 

and 16 would have been obvious over Tang and Harikumar.  Pet. 70–77.  

We are persuaded that a person of ordinary skill in the art would combine 

Tang and Harikumar because both “disclose[s] a multicore processor with a 

distributed LLC.”  Pet. 72–73 (citing 1006 ¶ 31; Ex. 1007 ¶ 157).  At this 

stage, Patent Owner does not address Petitioner’s arguments as to the 

challenged dependent claims.    

Harikumar is not relied on by Petitioner for any of the deficiencies 

noted above related to Tang and the independent claims.  See Section II.G 

above; Pet. 71–72 (citing Ex. 1006 ¶ 31 (a “ring interconnect”)).  Therefore, 

for the reasons given above and in the Preliminary Response, on this record 

we question whether Petitioner has demonstrated a reasonable likelihood of 

prevailing on its challenges to claims 2–4, 10, and 16, all of which depend 

from independent claims 1, 11, or 15 for which we question Petitioner’s 

showing based on Tang alone. 

III. CONCLUSION 

For the foregoing reasons, we have determined that there is a 

reasonable likelihood that the Petitioner would prevail with respect to at 

least one of the claims challenged in the Petition.  We therefore institute trial 

as to all challenged claims on all grounds stated in the Petition. 
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IV. ORDER 

For the foregoing reasons, it is  

ORDERED that pursuant to 35 U.S.C. § 314(a), an inter partes 

review of the ’895 patent is hereby instituted for all of the challenged claims 

on all of the asserted grounds; 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; the trial 

will commence on the entry date of this Decision. 
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