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Overview of the ’895 Patent

Pet. at 5-6; ’895 Patent at 1:11-65; Paper 7 (Institution Decision) at 3-4
4

• The ’895 Patent relates to a multicore 

processor computer system having a 

plurality of cores and an integrated 

input/out (IIO) module.

• The IIO module interfaces between the 

multicore processor and an I/O device.

• The multicore processor further includes a 

caching agent to perform cache 

coherency operations for the plurality of 

cores and the IIO module.
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Overview of the ’895 Patent

Pet. at 5-6, 11-19
5

Claim 1 generally recites a processer including:

• A plurality of cores 

• A shared cache memory

• A memory controller

• An integrated input/output (IIO) module to interface 
between the processor and an IO device

• A caching agent to perform cache coherency 
operations for the plurality of cores and the IIO 
module

• The caching agent is a single caching agent for the 
processor 

• The caching agent includes a plurality of distributed 
portions each associated with a corresponding core
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Pet. at 18; Pet. Reply at 4-5
6

“Single Caching Agent” in the ’895 Patent 

• The ’895 Patent broadly 

describes a “single caching 

agent” for the processor.

• It does not discuss a particular 

structure or circuit 

implementation for the “single 

caching agent.” 

• It does, however, indicate the 

caching agent can be 

formed from distributed 

portions and that it “may be 

logic.”

Id. at 3:6-10

’895 Patent at 2:41-45
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“Single Caching Agent” in the ’895 Patent 

• In FIG. 6, the processor 700 includes a 

“distributed configuration” having “partitions 

or slices” each including a core 710 and a 

partition of a caching agent 715 and a[n] 

LLC 720. 

• “Note that while distributed caching agents 

are shown, understand that these distributed 

portions form a single cache agent, and 
which is configured to handle cache 

coherency operations both for the cores as 

well as an IIO module 750.”

Pet. at 6-7; Pet. Reply at 4-5 
7

’895 Patent at Fig. 6 (annotated) 

’895 Patent at 6:30-35

Id. at 6:35-40 (emphasis added)
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Dispute 1 – Whether Sinharoy Discloses 
the “Single Caching Agent” Limitation
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Pet. at 12-19
9

Sinharoy at Fig. 1 (annotated) 

Overview of Sinharoy

• Sinharoy discloses a “POWER7” multicore server 
processor.

• Fig. 1 depicts a die photo of the IBM POWER7 
processor, which includes:

• Eight cores (Sinharoy at 1:2)

• A “shared 32-MB L3 cache” comprising “eight 4-
MB L3 regions” (id. at 1:18)

• Two memory controllers that interface with DDR 
memory chips (id. at 1:2, 21)

• Two “integrated I/O controllers” that interface 
between the processor and “IO devices” 
including I/O hub chips (id. at 1:22)

• Centralized controllers for the L2 and L3 caches, 
which form a “single caching agent” performing 
“cache coherency operations” (id. at 1:18-19)

                               Mercedes EX1021
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01344



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Overview of Sinharoy

Pet. at 16-18, 22-23
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• The POWER7 multicore processor supports “cache 

coherency operations” such as:

• Fetches 

• Read-write operations 

• Core prefetch operations (Sinharoy at 1:18-19)

• It also supports “cache injection” as a “coherent 

operation,” which “enables DMA write traffic to be 

written directly into a cache, instead of to 

memory.”  (Id. at 1:17, 22)

• Sinharoy also discloses a system which combines 

up to four POWER7 chips. (Id. at 1:23)
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The “Single Caching Agent” Limitation

Claim 1 recites “a caching agent to perform cache 

coherency operations for the plurality of cores and 

the IIO module . . ., wherein the caching agent is a 

single caching agent for the processor . . .” 
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Sinharoy Discloses a Single Caching Agent

12

Sinharoy at 1:18

Pet. at 16-19; Horst Decl. (EX1003) at ¶¶55-58, 65-66; Horst Supp. Decl. (EX1017) at ¶18

• The L2 cache includes a “single 

centralized controller” and each 

L3 cache region includes a “single 

centralized controller.” (Sinharoy at 

1:18-19)

• Both L2 and L3 cache controllers 

have read/claim (RC) machines, 

which manage “cache 

coherence operations,” such as:

• core fetches

• read–modify–write operations

• core prefetch operations 
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The L2 and L3 cache controllers in Sinharoy work with each other.

13
Pet. at 16-19; Horst Decl. (EX1003) at ¶¶55-58, 65-66; Horst Supp. Decl. (EX1017) at ¶18

EX1017 (Horst Supp. Decl.) 

at ¶18

Sinharoy Discloses a Single Caching Agent
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Sinharoy Discloses a Single Caching Agent
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Sinharoy at 1:19

Pet. at 16-19; Horst Decl. (EX1003) at ¶¶55-58, 65-66

• Apart from RC machines, cache 

controllers for L3 cache regions also 

include write machines, which manage 

“cache coherence operations” such 

as:

• Cast-outs and 

• Cache injections

• “Cache injection” operation is a 

“cache coherency operation” for the 

IIO module.

• The cache controllers for the L2 and L3 

caches, including RC and write 

machines, form a logical “single 

caching agent.”                                Mercedes EX1021
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01344
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Knowledge by Other L3 Caches Shows Cache Controllers Work 
Together

Pet. Reply at 7-9; Horst Supp. Decl. (EX1017) at ¶16
15

Sinharoy at 1:19-20

EX1017 (Horst Supp. Decl.) at ¶16                               Mercedes EX1021
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Sinharoy Discloses a Single Caching Agent

• The Petition states that “the caching 

agent, comprising the centralized cache 

controllers for the L2 and L3 caches 

including RC and write machines, is 

formed as a single caching agent for the 

processor.”

• These cache controllers for the L2 

caches and L3 cache regions, including 

RC and write machines, form one logical 

“single caching agent.”

Because Sinharoy’s 

L2 and L3 caches 

have structurally 

individual cache 

controllers, there is no 

“single cache 

controller.”

POR at 16; PO Sur-reply at 5-6

Pet. at 18; Pet. Reply at 6-7 16

Patent Owner argues: But: 
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Sinharoy Discloses a Single Caching Agent

• There are at least three scenarios where snooping 
operations are avoided in Sinharoy, such as:

• the difference between the cache states for T and TEN 

(Sinharoy at 1:17)

• “when the core and L2 associated with a given L3 region are 

disabled, the remaining L3 regions enjoy full access to the L3 

region . . .” (id. at 1:19)

• “snooped by . . . possibly other L3 caches” (id.)

Because there are 

some snooping 

operations in the L2 

and L3 caches in 

Sinharoy, the cache 

controllers for the L2 

and L3 caches work 

independently and 

do not form a “single 

caching agent.”

POR at 17-19; PO Sur-reply at 6-8

Horst Supp. Decl. (EX1017) at ¶¶15-17; Pet. Reply at 7-9 17

Patent Owner also argues: But: 

• Because snooping operations can be avoided in 

these instances, the cache controllers for the L2 and 

L3 caches work together and form and logical 

“single caching agent.”
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Snooping Can Be Avoided in at Least the TEN State, Showing the Cache 
Controllers Work Together

Pet. Reply at 10-11; Horst Supp. Decl. (EX1017) at ¶17
18

EX1017 (Horst Supp. Decl. ) at ¶17Sinharoy at 1:17 (Table 2)

Table 2 explains 13 cache-state protocol used in Sinharoy’s cache “coheren[ce] operations” 
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Snooping Is Not Necessary for All of the Other L3 Caches

Pet. Reply at 7-9; Horst Supp. Decl. (EX1017) at ¶15
19

Sinharoy at 1:19

EX1017 (Horst Supp. Decl.) at ¶15
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Dispute 2 – Whether Tang Discloses the 
“Single Caching Agent” Limitation

20
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Tang Overview

Pet. at 42-43, 52-53
21

• Tang discloses a system and method to store 

I/O data into a shared last level cache (LLC).

• One design, “Partition-Based DMA Cache 

(PBDC),” includes a dual-processor system, 

each using the processor’s LLC as a 

“dedicated DMA cache.” (Tang at § 3.2.1)

• Tang discloses I/O data from an I/O device 

can be written directly into the dedicated 

DMA cache. (Id. at § 2, § 3.2.2)
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Tang Overview

• The PBDC design of Tang is a dual-processor system. 

Each processor includes:

• n Cores (Core 0, …, Core n)

• An I/O bus handling I/O requests

• A memory controller

• An LLC partitioned into n ways (Way 0, …, Way n)

• A cache Coherence Controller 

• An LLC Controller (comprising two prefetchers, I/O 
data controller, CPU data controller, global control 
logic, and configuration module )  (Tang at § 3.2)

Pet. at 44-54
22

Tang at Fig. 10 (annotated) 

Second ProcessorFirst Processor
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Tang Discloses a Single Caching Agent in Each Processor

The first processor on the left includes a cache coherence 
controller and an LLC-controller, which form a logical 
“single caching agent”

• The I/O data controller and CPU data controller of the 
LLC-controller performs cache coherency operations for 
the cores (Core 0 to Core n) (Tang at § 3.2.2)

• The prefetchers of the LLC-controller perform cache 
coherency operations for the IIO module (id. at §§ 3.1.5, 
3.2.1)

• The cache coherence controller performs cache 
coherency operations for the cores and the IIO module 
(id. at §§ 3.1.5, 3.2.1)

Thus, Tang’s “single caching agent” performs “cache 
coherency operations for the plurality of cores and the IIO 
module.”

Pet. at 51-54; Pet. Reply at 16-17
23

Tang at Fig. 10 (annotated) 

Single Caching Agent for First Processor
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LLC and Cache Coherence Controllers Manage Cache Coherence 
Operations for the Processor

Pet. at 51-54; Pet. Reply at 16-17
24

Id. at § 3.2.2  

Tang at § 3.2.1 (adopting some of same 

designs from DDC design)  

Id. at § 3.1.5 (DDC Design)                                 Mercedes EX1021
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01344
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Tang Discloses a Single Caching Agent

Because Tang includes 

a pair of cache 

controllers which 

communicate with 

one another via a 

“coherence link,” it 

does not have a 

“single caching 

agent.”

POR at 29; Pet. Reply at 16-17; EX1017, ¶26
25

• As previously explained, Figure 10 of Tang 

discloses two processors, each with the same 

structure and each including its own cache 

controller and LLC-controller.

• The “coherence link” in Figure 10 connects the 

two processors together to form a cluster.

• Patent Owner raised this in their Response, but 

appears to have dropped the argument in the 

Sur-reply.

Patent Owner argues: But: 
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Dispute 3 – Whether Tang Discloses 
“Distributed Portions Each Associated with a 

Corresponding” Core Limitation

26
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Limitation 1g

Claim 1 recites “wherein the caching agent . . . 

includes a plurality of distributed portions each 

associated with a corresponding one of the plurality 

of cores” 

Pet. at 50-59
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Tang Discloses a Caching Agent with Distributed Portions

Pet. at 53-54; Pet. Reply at 18-19; EX1017 (Horst Supp. Decl.) at ¶¶28-29
28

Tang at Fig. 10 (annotated) 

Each arrow is connected to a “distributed 

portion” of logic associated with a 

corresponding core

EX1017 (Horst Supp. Decl.) at ¶29
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Tang Discloses a Caching Agent with Distributed Portions

• The left processor of the PBDC 
design includes an LLC partitioned 
into n ways (Way 0 to Way n) and n 
cores. (Tang at § 3.2.2)

• Because the caching agent 
manages cache coherence 
protocol for n cores and the n-way 
shared LLC, it has “distributed 
portions” of logic that each 
associated with a given core.

Pet. at 53-54; Pet. Reply at 18-19; EX1017 (Horst Supp. Decl.) at ¶¶28-29
29

Tang at Fig. 10 (annotated) 
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Tang Discloses a Caching Agent with Distributed Portions

• As shown previously, the cache coherence 
controller (as part of the “single caching 
agent”) sends different signals to different 
cores, and thus has “distributed portions” of 
its logic that connect to the signals.

• Each arrow is connected to a “distributed 
portion” of logic associated with a 
corresponding core from Core 0 to Core n.

• Further, the cache coherence controllers has 
“distributed portions” corresponding to each 
core, allowing it to separately address and 
send signals to the different cores.

“Even if Tang can be read as 
disclosing a single caching 
agent for the processor, it is 
evidence that caching 
agent does not include a 
plurality of distributed 
portions each associated 
with a corresponding one of 
the plurality of cores . . .”

“[W]hen it comes to the 
cache controller in Tang, all 
of the cores of the processor 
share the same cache 
controller.”

POR at 31; PO Sur-reply at 14

Pet. Reply at 18-19; EX1017 (Horst Supp. Dec.) at ¶¶28-29 30

Patent Owner argues: But: 
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dispute 4 – Whether Xu Was Publicly 
Available Before December 13, 2011

31

Ground 1b: Sinharoy in view of Xu Renders Obvious Dependent Claims 2 and 10
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Xu Was Publicly Available Before December 13, 2011

Pet. at 33-34; MacPherson Decl. (EX1013); Pet. Reply at 11-13
32

• Xu has a “2011 IEEE” copyright notice. (EX1005 at 1)

• Gordon MacPherson (Director, Board Governance 

& Policy Development at IEEE) indicated in his 

declaration that “Xu . . ., published in 2011 

NORCHIP, date of conference November 14-15, 

2011. Copies of the conference proceedings were 

made available no later than the last day of the 

conference . . .” (EX1013 at ¶13)

• According to the record of the copyright catalog 

from the Copyright Office, 2011 NORCHIP was 

published at least by December 22, 2011, and thus 

would have been distributed before then. (EX1019)
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Xu Was Publicly Available Before December 13, 2011

Pet. at 33-34; MacPherson Decl. (EX1013); Pet. Reply at 11-13
33

EX1013 (MacPherson Decl.) at ¶11

EX1019 (copyright record of 2011 NORCHIP)
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Xu Was Publicly Available Before December 13, 2011

• Patent Owner has not put forth any 
contradictory evidence regarding Xu’s 
date of public availability.

• The declaration by Mr. MacPherson, who 
is Director, Board Governance & Policy 
Development at IEEE, explicitly states that 
it was available at least by Nov. 15, 2011.

• Record from the Copyright Office shows 
that 2011 NORCHIP was published at least 
by Dec. 22, 2011, supporting the position it 
would have been distributed before then.

“[Mr. MacPherson’s] 
declaration offers no 
indication that he had 
personal knowledge 
of any publication of 
Xu at the 2011 
NORCHIP conference 
. . .”

Pet. at 33-34; MacPherson Decl. (EX1013); Pet. Reply at 11-13
34

Patent Owner argues: But: 
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EX1019 is admissible under FRE 803(8) and 902 

• In Smart Microwave Sensors GMBH v. Wavetronix 
LLC, the Board found that printed copies of 
“Copyright Office Catalog information” are 
“public records and, therefore, not hearsay.” 
IPR2016-00488, Paper 57, at 29 (PTAB July 17, 2017).

• Patent Owner appears to have dropped the 
hearsay objection in the Sur-reply. 

• In Jackson v. Netflix, Inc., 506 F. Supp. 3d 1007, 
1013 (C.D. Cal. 2020), the court took judicial notice 
of copyright catalog entries from the Copyright 
Office’s website under FRE 902, because they were 
“indisputably authentic, relevant to [plaintiff’s] 
claims, and on government websites.”

“ . . . Ex. 1019 is being 
offered to prove the 
truth of the alleged 
public availability of 
Xu . . . , is hearsay.”

“ . . . Ex. 1019, that 
record has not been 
authenticated.”

PO Sur-reply at 13; PO Motion to Exclude (MTE) at 2-3

Pet. Oppo. to MTE at 2-3 35

Patent Owner argues: But: 
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