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Overview of the ’494 Patent

Pet. at 7-10
4

• The ’494 Patent discloses an apparatus, method, 
and system for balancing performance and power 
between components of an integrated circuit 
based on measured workloads.

• If the component is identified as a bottleneck, its 
performance may be increased.

• If the integrated circuit is already operating at a 
power or thermal limit, the increase in performance 
is counterbalanced by a reduction or cap in 
another component’s performance.
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Overview of the ’494 Patent

Pet. at 15-27, 66-80
5

Claim 1 generally recites an integrated circuit 
including:

• A first core

• A cache memory

• A communication bus to connect the first core 
and cache memory

• A core workload monitor to determine a core 
workload for the first core

• A bus workload monitor to determine a bus 
workload for the communication bus

• Balancing control to tune the power allocation 
between the first core and the communication 
bus
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Overview of the ’494 Patent

Pet. at 50-59
6

Claim 4 generally recites:

• Receiving a bus workload and a first processing 
element workload

• Determining if the processing element is a 
performance bottleneck

• Determining if the communication bus is able 
to accommodate the bus workload

• Capping a bus frequency of the 
communication bus and a second processing 
element

• Increasing a cap on the bus frequency of the 
communication bus
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Overview of the ’494 Patent

• Fig. 9 depicts an integrated circuit that 

dynamically balances power between cores 

910/905 and communication bus 950.

• GPU Cores 910 and CPU cores 905 are 

associated with GPU workload monitor 911 and 

CPU workload monitor 935 , respectively, to 

monitor workload of the cores. Similarly, 

communication bus 950 is associated with bus 

workload monitor 951.

• Power is balanced among the components 

based on the workload measured by the 

workload monitors.

Pet. at 7-10
7

’494 Patent at Fig. 9 (annotated) 

                               Mercedes EX1011
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01343



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Pet. at 8-9, 72-73; Pet. Reply at 9-11
8

“Workload” in the ’494 Patent 

• The ’494 Patent broadly describes 
determining a workload to include 
any known method for determining 
activity of hardware, or any other 
metric for determining use

• The ’494 Patent further explains that 
there are a multitude of potential 
workload measurements, and the 
components to measure workload 
may also vary
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Dispute 1 – Whether Bose discloses the 
“balancing control” limitation
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Overview of Bose

Pet. at 13-15
10

• Bose discloses a system and method for controlling 

power and performance in a microprocessor 

system.

• Particularly, Bose discloses “a power/performance 

monitoring and control unit (PMCU),” which “can 

dynamically manage chip power between the 

components … to meet the power limit with the 

expectation of increased system performance.” 

Bose at 4:30-32.

• “One objective of PMCU is to address the 

challenge of reducing power by exploiting the 

variability within a workload and between different 

workloads.” Bose at 4:30-32
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Pet. at 13-15
11

Bose at Fig. 1 (annotated) 

Overview of Bose

• Fig. 1 depicts a high-level overview of PMCU 

organization, which includes:

• Processing cores 112-1, 112-2, and 112-R

• Interconnect 116 (i.e., a communication bus)

• L2/L3 Cache Hierarchy 106 (i.e., a cache memory)

• Local PMCUs 118-1, 118-2, 118-R, 116, 114 that 
“monitor activities in each core 112-1, 112-2, 112-R, 
L2/L3 cache hierarchy 106 and interconnect 108”

         Bose at 6:56-58

• Global PMCU 110 that dynamically adjusts power 
mode for each element based on various 
considerations. 

                               Mercedes EX1011
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01343



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

12

The “Balancing Control” Limitation

Claim 1 recites “balancing control adapted to receive the bus 

workload from the bus workload monitor and to dynamically tune 

power allocation between the first core and the communication bus 

based on a power limit for the integrated circuit and a comparison 

between the bus workload and a bus workload threshold” 

POR at 23-28; PO Sur-reply at 1-5

Pet. at 21-26; Wyatt Decl. (EX1003) at ¶¶50-56; Pet. Reply at 1-6
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Bose Discloses Monitoring “Workload”

13

Bose at 6:56-62

Brogioli Depo. (EX1010) at 49:14-50:1

Pet. at 21-23; Wyatt Decl. (EX1003) at ¶¶46-49

• Bose discloses that the local PMCUs 

monitor performance statistics, like 

instructions per cycle. 

• The global PMCU stores the monitored 

performance statistics in the Phase History 

Table 213 and uses them in adjusting 

power mode. …
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Bose Discloses “Workload Threshold”

The predicted power and performance 

represents a workload threshold for a 

given component working in the 

associated “power mode.”
            Wyatt Decl. (EX1003) at ¶53

Pet. at 23-26; Wyatt Decl. (EX1003) at ¶¶50-56; Pet. Reply at 1-6
14

Bose at 7:8-17
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Bose Discloses “Comparison” of Workload to Workload Threshold 

• Bose assigns power mode based on (1) “real 
time statistics” and (2) “power/performance 
trade-off of each mode.”

• The real time statistics stored in Power History 
Table 213 includes the monitored 
performance statistics, i.e., monitored 
workload.

• The “power performance trade-off of each 
mode” stored in Power/Performance Trade-
off Table 206 is the predicted power and 
performance, i.e., workload threshold.

• By comparing monitored workload and 
workload threshold, the global PMCU 
determines whether it needs to assign a new 
power mode and adjusts accordingly.

POR at 23-25; PO Sur-reply at 2-4

Pet. at 23-26; Wyatt Decl. (EX1003) at ¶¶50-56; Pet. Reply at 1-6 15

Bose at 9:14-30
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Bose Discloses “Workload Threshold”

• But Patent Owner’s assertion that the “workload 

threshold” must be a singular fixed value has no 

basis in the claims or the ’494 Specification.

• While the predicted power and performance 

may be dynamically updated, this in no way 

precludes it from being used as a threshold.

The predicted power and 

performance does not 

represent workload 

threshold because it is 

“dynamically updated 

over time” and thus 

cannot be a threshold 

which has to be a 

singular or fixed value.

POR at 23-25; PO Sur-reply at 2-4

Pet. at 23-26; Wyatt Decl. (EX1003) at ¶¶50-56; Pet. Reply at 1-6 16

Patent Owner argues: But: 
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Bose Discloses “Comparison” of Workload to Workload Threshold 

• The global PMCU needs to determine when a higher 

or lower power mode is required, which is done via 

comparing the monitored power and performance 

level (“monitored workload”) to the predicted power 

and performance (“workload threshold”). 

“Bose has no need for 

any comparison of 

workload to workload 

threshold because direct 

information concerning 

power levels is available 

from various tables.”

  PO Sur-reply at 1  

POR at 25-28; PO Sur-reply at 4-5

Pet. at 23-26; Wyatt Decl. (EX1003) at ¶¶50-56; Pet. Reply at 1-6 17

Patent Owner also argues:

Bose at 9:25-30

But: 
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Dispute 2 – Whether White discloses a 
“core workload monitor”

Claims 1, 2, 3, 13, 14, and 15

18
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White Overview

Pet. at 15-17, 28-30
19

• White discloses discloses a system and method for 

operating components of an integrated circuit at 

independent frequencies and/or voltages.

• Particularly, White discloses “multiple logic cores 

of integrated circuits and processors . . . 

configured to operate at frequencies and 

voltages independently of each other.” White at 

Abstract.

• “The operating frequency and/or voltage of a 

logic core may be independently adjusted for 

various reasons, including power management 

and temperature control.” Id.
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White Overview

• Fig. 1 depicts a high-level block diagram of an 

integrated circuit, which includes:

• Logic cores 120A and 120B

• Common bridge logic 110 (i.e., communication bus)

• Memory subsystem 170

• White also indicates its system includes an L2 cache 

memory

Pet. at 68-72
20

White at Fig. 1 (annotated) 

Communication busFirst core

Multi-core processor
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White Discloses a Core Workload Monitor

Fig. 2A depicts an embodiment of a multi-core 
integrated circuit in which the operating voltages 
and/or frequencies for each of multiple logic cores 
are controlled by power management logic.

Pet. at 51-54, 72-77
21

White at Fig. 2A (annotated) White at 14:32-38
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White Discloses the Claimed Core Workload Monitor

“a core workload 

monitor configured 

to determine a core 

workload for the first 

core”

Pet. at 72-73; Pet. Reply at 9-11
22

Claim 1 recites: The ’494 Patent Specification explains: 

’494 Patent at 9:47-57
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White Discloses the Claimed Core Workload Monitor

Pet. at 53-54, 72-73; Pet. Reply at 9-11
23

• White discloses power 

management logic that 

monitors and adjusts the 

operating frequency 

and/or voltage of various 

components to adjust their 

power consumption.

• Operating voltage and 

frequency of a component 

reflect the workload of that 

component.
White at 14:32-38
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Operating Voltage/Frequency Reflects Activity and Use or Workload

Pet. at 53-54; Wyatt Decl. (EX1003) at ¶103
24

Wyatt Decl. (EX1003) at ¶103
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White Discloses the Claimed Core Workload Monitor

Monitoring operating 

characteristics, such as 

operating voltage and 

operating frequencies, 

is not the same as 

monitoring workload 

because metrics such 

as frequency can be 

altered independently 

of workload.

POR at 42-45; PO Sur-reply at 6-7

Pet. at 72-73; Pet. Reply at 9-11 25

• As previously explained, the ’494 Patent broadly 

describes any metric for determining use of a 

component as a determination of workload.

• The ’494 Patent even indicates frequency can 

be monitored as an indication of “workload”:

Patent Owner argues: But: 

’494 Patent at 10:65-11:2
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Dispute 3 – Whether White discloses 
receiving workloads based on an 

integrated circuit limit

Claims 4, 5, 6, 7, 17, and 18

26
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Limitation 4a

Claim 4 recites “receiving a bus workload for a communication bus 

and a first processing element workload for a first processing element 

based on an integrated circuit reaching a limit” 

Pet. at 50-59
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White Discloses Receiving a Bus Workload

• As shown previously, operating 

voltage/frequency does reflect workload.

• Activity level is only one of the potential 

ways to measure workload.

1. Operating 
voltage/frequency 
cannot reflect 
workload.

2. “receiving” 
workload requires 
receiving the actual 
“activity level” and 
cannot be anything 
that reflects the 
workload of a 
component

POR at 46-53; PO Sur-reply at 8-9

Pet. at 50-59; Pet. Reply at 9-11 28

Patent Owner argues: But: 

’494 Patent at 9:57-67
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White Discloses Receiving Workload Based on an Integrated 
Circuit Limit

White does not disclose receiving workload based on an integrated 

circuit limit because:

1. White does not mention battery power limit, and

2. Only the temperature control logic is configured to request 

changes in operating characteristics of the cores.

POR at 46-53; PO Sur-reply at 8-9
29

Patent Owner additionally argues: 
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Battery Power Indicates a Power Supply Limit

• White adjusts operating 

characteristics of 

components to reduce 

overall power consumption 

when the system is on battery 

power.

• Because the system can 

increase the frequency of 

logic cores when transitioning 

from battery power to wall 

power, battery power 

indicates a power supply limit.

Pet. at 50-59; Pet. Reply at 13-15
30

White at 15:54-64
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White Receives Workload Information Based on the Integrated 
Circuit Reaching a Power Supply Limit

Pet. at 50-59; Pet. Reply at 13-15
31

• White discloses the power 
management logic 200 
detects when the system is 
operating on battery power 
and adjusts the operating 
frequency of the logic 
cores.

• Thus, power management 
logic receives workload 
information based on the 
integrated circuit reaching 
a power supply limit. White at 15:54-64
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The Temperature Control Logic and Power Management Logic 
Are Part of a Single Set of Logic

• White discloses the 

temperature control logic 

and power management 

logic may be part of a 

single set of logic.

• Thus, the power control 

logic can also request 

changes in operating 

characteristics of the 

cores.

Pet. at 50-59; Pet. Reply at 13-15
32

White at 14:32-38
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White Also Discloses Receiving Workload Information Based on 
the Integrated Circuit Reaching a Thermal Design Power Limit

• White discloses that an 

integrated circuit may have 

a predetermined maximum 

operating temperature.

• The operating characteristics 

of components may be 

adjusted to lower the 

operating temperature.

• Thus, power management 

logic also receives workload 

information based on the 

integrated circuit reaching a 

thermal design power limit.

Pet. at 50-59; Pet. Reply at 13-15
33

White at 2:34-38

Wyatt Decl. (EX1003) at ¶105
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