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‘080 Representative Claim

Claim 1 is representative. Claims 9 and 17 are also 
independent claims disclosing generally the same concept 
of a multi-core processor management scheme having:

• A multi-core processor with a first plurality of (high-power) 
cores and second plurality of (low-power) cores that 
support the same instruction set

to disable the first plurality 
of (high-power) cores 

• An operating system to monitor demand and to control 
the power management hardware based on the demand

IPR2023-01333 Pet. at 6-9 
4

Claim 1 of ’080 Patent
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Invalidity overview

IPR2023-01333 Pet. at 5-6 
5

Claims 7, 15, and 23Claims 5, 6, 13, 14, 21, and 
22

Claims 1-4, 7-12, 15-20, 23, 
and 24

Sutardja in view of 
Carmack (Ex-1007 in view of 
Ex-1006)

Sutardja in view of Rychlik
(Ex-1007 in view of Ex-1009)

Sutardja (Ex-1007 
incorporating Ex-1008)

Mathieson in view of 
Sutardja and in view of 
Rychlik (Ex-1005 in view of 
Ex-1007 and in view of Ex-
1009)

Mathieson in view of 
Sutardja (Ex-1005 
incorporating Ex-1006 in 
view of Ex-1007)
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Sutardja Overview

Sutardja discloses a multi-core processor with high-power and 
low-power cores, wherein power management hardware 
disables the high-power cores based on an operating system’s 
control.

IPR2023-01333 Pet. at 19-20 
7

Sutardja Ex-1007 at [0212] and [0213] Sutardja Ex-1007 at [0215] and [0259]
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Sutardja Discloses a Multi-Core Processor

IPR2023-01333 Pet. at 22-27
8

Sutardja Ex-1007 at Fig. 3B (annotated)

Sutardja Ex-1007 at [0221]
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Sutardja Discloses Power Management Hardware (PMH)

IPR2023-01333 Pet. at 27-34
9

Sutardja Ex-1007 at Fig. 5 (annotated) Sutardja Ex-1007 at [0254]

Power 
management 

Hardware

Sutardja Ex-1007 at [0253]
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Sutardja Discloses an Operating System to Control the PMH

IPR2023-01333 Pet. at 34-35
10

Sutardja Ex-1007 at Fig. 5 (annotated) Sutardja Ex-1007 at [0251]

Power 
management 

Hardware

Sutardja Ex-1007 at [0249]

Operating System 
Software

Control
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Sutardja Discloses an Operating System to control the PMH

IPR2023-01333 Pet. at 35
11

Sutardja Ex-1007 at Fig. 5 (annotated)

Power 
management 

Hardware

Operating System 
Software

Control

Sutardja Ex-1007 at [0253]
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Dispute 1 – Whether Sutardja Discloses the 
Claimed Power Management Hardware

All challenged claims
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Sutardja Discloses Power Management Hardware

Sutardja’s core 
switching module is not 
“power management 
hardware.” In fact, it is 
not “hardware” at all. 

[Instead,] the core 
switching module is 
software.

IPR2023-01333 POR at 25-26; PO Sur-Reply at 7-9
IPR2023-01333 Pet. at 27-32; Pet. Reply at 1-4; Decl. of Horst Ex-1034 at ¶104-114 13

According to Sutardja, the core switching module in the 
hypervisor disables all of the HP cores for a drop in demand 
below a threshold without disabling any of the LP cores:

Patent Owner argues: 

Sutardja Ex-1007 at [0259]
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Power management hardware is disclosed

Sutardja’s core 
switching module is not 
“power management 
hardware.” In fact, it is 
not “hardware” at all. 

[Instead,] the core 
switching module is 
software.

IPR2023-01333 POR at 25-26; PO Sur-Reply at 7-9
IPR2023-01333 Pet. at 32-33; Pet. Reply at 1-4; Decl. of Horst Ex-1034 at ¶115-118 14

The claimed “power management hardware” is the 
hardware controlled by Sutardja’s core switching module, i.e., 
the “hypervisor” in which the core switching module is 
integrated, see Sutardja’s ¶[0253]:

Sutardja Ex-1007 at [0253]

Patent Owner argues: But a POSITA would understand: 

The hypervisor can run below the kernel, i.e., below the 
operating system. Thus, a chip with the hypervisor is hardware 
as it runs below the lowest software level, i.e., the kernel:

Sutardja Ex-1007 at [0254]
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Power management hardware is disclosed

Sutardja’s core 
switching module is not 
“power management 
hardware.” In fact, it is 
not “hardware” at all. 

[Instead,] the core 
switching module is 
software.

IPR2023-01333 POR at 25-26; PO Sur-Reply at 7-9
IPR2023-01333 Pet. at 32-33; Pet. Reply at 1-4 15

Dr. Horst explains in ¶117 of his declaration that a hypervisor 
below the kernel is installed directly on the hardware:

Patent Owner argues: 

Decl. of Horst Ex-1034 at ¶117
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Power management hardware is disclosed

Sutardja’s core 
switching module is not 
“power management 
hardware.” In fact, it is 
not “hardware” at all. 

[Instead,] the core 
switching module is 
software.

IPR2023-01333 POR at 26; PO Sur-Reply at 7-9
IPR2023-01333 Pet. at 32-33; Pet. Reply at 1-4 16

Patent Owner suggests that the core switching module is 
software because “[h]ardware cannot be ‘loaded into high 
speed memory from RAM or another storage device.’”

But Sutardja discloses this merely as an alternative. 

Patent Owner argues: 

Sutardja at ¶256
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Turning to the latter argument first, as noted in the Petition, 
Sutardja’s “power management hardware” is the “hardware 
controlled by the core switching module,” i.e. the “hypervisor” in 
which the “core switching module” can be integrated. Petition, 32-
33; POR, 24; see, e.g. Sutardja, [0271-72].

runs inside the operating system”). A POSITA would have 
understood that the hardware on which the disclosed hypervisor is 
installed corresponds to the claimed power management hardware. 
Ex-1034, ¶118.

Power management hardware is disclosed

The Petitioner’s position has not changed but remained constant:

IPR2023-01333 PO Sur-Reply at 6-7
IPR2023-01333 Pet. at 33-34; Pet. Reply at 3-4 17

Pet. at 33-34

Pet. Reply at 3
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Power management hardware is disclosed

• It should be noted that the ‘080 Patent itself 
does not strictly differentiate between 
“software” and “hardware”.

• For example, the ‘080 patent discloses in 
4:47-53; 5:59-63 that “software” or 
“firmware” is an alternative for “hardware” 
accomplishing the same function.

IPR2023-01333 PO Sur-Reply at 8-9
IPR2023-01333 Pet. at 32-33; Pet. Reply at 5 18

‘080 Patent at 4:47-53

‘080 Patent at 5:59-63
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Power management hardware is disclosed

• Further, a POSITA knows that hardware, 
such as a chip, may include software 
components, such as firmware and 
microcode, but it remains hardware. 

• Thus, a POSITA reading Sutardja 
understands that the core switching 
module could be implemented on the bare 
metal hypervisor, which (together with its 
chip) is hardware. 

• Patent Owner’s experts agrees that a chip 
with microcode is hardware:

IPR2023-01333 PO Sur-Reply at 8-9
IPR2023-01333 Pet. at 32-33; Pet. Reply at 5; Brogioli Depo. Ex-1038 at 51:21-52:4 19

Brogioli  Depo. (Ex-1038) at 51:21-52:4
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Power management hardware is disclosed

Sutardja’s core 
switching module is not 
“power management 
hardware.” In fact, it is 
not “hardware” at all. 

[Instead,] the core 
switching module is 
software.

IPR2023-01333 POR at 25-26; PO Sur-Reply at 7-8
IPR2023-01333 Pet. at 32-33; Pet. Reply at 1-4 20

Patent Owner’s own 
citations show that a 
POSITA would 
understand 
hypervisor can run 
directly on the 
hardware. 

Ex-1028 at 54

Patent Owner argues: 
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Power management hardware is disclosed

Sutardja’s core 
switching module is not 
“power management 
hardware.” In fact, it is 
not “hardware” at all. 

[Instead,] the core 
switching module is 
software.

IPR2023-01333 POR at 25-26; PO Sur-Reply at 7-8
IPR2023-01333 Pet. at 32-33; Pet. Reply at 1-4 21

Sutardja explicitly states in ¶[0209] that “modules” – like the 
core switching module – are ASICs or electronic circuits, i.e., 
hardware:

Sutardja Ex-1007 at [0209]

Patent Owner argues: But a POSITA would understand: 
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Power management hardware is disclosed

Patent Owner’s expert admits that ASICs are hardware:

IPR2023-01333 Pet. Reply at 5-6; Brogioli Depo. at 11:14-18 and 27:18-21
22

Brogioli  Depo. (Ex-1038) at 27:18-21

Thus, Sutardja discloses that the core switching module is, in fact, hardware.

Brogioli  Depo. (Ex-1038) at 11:14-18
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Dispute 2 – Whether Sutardja Discloses an 
Operating System Controlling Hardware

All Challenged Claims

23
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The operating system controls the hardware

According to the Patent 
Owner, “the operating 
system of Sutardja does 
not control [the] 
hardware” and “the 
kernel and the PMS 
module only make 
system calls to the core 
switching module.”

IPR2023-01333 POR at 27-28; PO Sur-Reply at 7, 9-10
IPR2023-01333 Pet. at 32-33; Pet. Reply at 1-2, 5-6 24

Sutardja discloses that the PMS module and/or kernel module 
of the operating system sends “system calls” to the 
“hypervisor module 213” or the “core switching module 212”, 
which in triggers a transition in the cores. Thus, the operating 
system triggers and thereby controls the hardware. Thus, 
triggering is causal for switching:

Sutardja Ex-1007 at [0253]

Patent Owner argues: But a POSITA understands: 
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The operating system controls the hardware

According to the Patent 
Owner, “the operating 
system of Sutardja does 
not control [the] 
hardware” and “the 
kernel and the PMS 
module only make 
system calls to the core 
switching module.”

IPR2023-01333 POR at 27-28; PO Sur-Reply at 7, 9-10
IPR2023-01333 Pet. at 32-33; Pet. Reply at 1-2, 5-6 25

Patent Owner argues: 

Sutardja Ex-1007 at Fig. 5 (annotated)

Power 
management 

Hardware

Operating System 
Software

Control

Fig. 5 of 
Sutardja shows 
that the Kernel 
module (i.e., 
the OS)  
controls the 
hypervisor/core 
switching 
module:
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“Return control” does not negate the OS’s control

“The fact that control 
must be returned to the 
kernel … after switching 
from one core to 
another means the 
operating system was 
not in control of that 
switching; i.e., not in 
control of the subject 
hardware.”

IPR2023-01333 PO Sur-Reply at 1, 7, 9-11
IPR2023-01333 Pet. at 32-33; Pet. Reply at 1-2, 5-6 26

Patent Owner argues: Patent Owner’s interpretation is wrong because Sutardja 
teaches:

1. That the kernel (i. e., the OS) generates a system call to the 
hypervisor to trigger the transition. Thus, controls it.

2. The hypervisor performs the transition.

3. After the transition, the hypervisor “returns” the control to 
the kernel, i.e., confirms the successful transition to the 
kernel: 

Sutardja Ex-1007 at [0253]

                               Mercedes EX1039
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01333



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Overview of Mathieson
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Mathieson Overview

Mathieson discloses a multi-core processor with high-
power and low-power cores, wherein power 
management hardware disables the high-power cores 
based on an operating system’s control.

IPR2023-01333 Pet. at 16-18
28

Mathieson at Fig. 6 (annotated)

Mathieson at Fig. 4A
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Mathieson Discloses a Multi-Core Processor

IPR2023-01333 Pet. at 54-58
29

Mathieson at Fig. 2 (annotated)

Mathieson at [0025]

Second plurality of 
cores

first plurality of 
cores

Multi-core 
processor
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1

Mathieson Discloses Power Management Hardware (PMH)

IPR2023-01333 Pet. at 59-65
30

Mathieson at Fig. 4A (annotated)
Mathieson at [0043]

1

2

3

The “hardware 
mechanism” 

disclosed is the 
Power 

Management 
Hardware
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Mathieson Discloses an Operating System to control the PMH

IPR2023-01333 Pet. at 65-67
31

Mathieson at Fig. 2 (annotated) Mathieson at [0030]

Second plurality of 
cores

first plurality of 
cores

Multi-core 
processor

Software

Operating 
System 

controls PMH 
with 

controller 240
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Dispute 3 – Whether Mathieson Discloses an 
Operating System Controlling Hardware

All challenged Claims

32
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The operating system controls the hardware

Patent Owner argues 
that in Mathieson, “the 
controller does not 
perform the functions of 
an operating system in 
effecting the transition 
between modes” 
because it operates 
“transparently” to the 
operating system.

IPR2023-01333 POR at 34-38; PO Sur-Reply at 11-12 
IPR2023-01333 Pet. at 65-67; Pet. Reply at 2, 7-8; Brogioli Depo. at 31:8-21 33

A kernel of an 
operating system, 
i.e., the lowest level 
of the operating 
system, operates 
“transparently” to 
higher-level 
applications within 
the same operating 
system. To which the 
Patent Owner’s 
expert agrees:

Patent Owner argues: But a POSITA is aware: 

Brogioli  Depo. (Ex-1038) at 31:8-21
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The operating system controls the hardware

Patent Owner argues 
that in Mathieson, “the 
controller does not 
perform the functions of 
an operating system in 
effecting the transition 
between modes” 
because it operates 
“transparently” to the 
operating system.

IPR2023-01333 POR at 34-38; PO Sur-Reply at 11-12
IPR2023-01333 Pet. at 65-67; Pet. Reply at 2, 7-8; Horst Decl. Ex-1034 at ¶217 34

According to Dr. Horst, the kernel is the lowest level of the 
operating system, and the kernel executes modules which 
control processes and manage devices within the 
processor:

Patent Owner argues: But a POSITA is aware: 

Horst Declaration at ¶217
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Dispute 4 – Whether Mathieson teaches that 
the second plurality of cores consume less 

power than the first plurality of cores

All challenged Claims 
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The different types of cores consume different amounts of power

Patent Owner argues 
that Mathieson does not 
disclose cores which 
consume less power for 
the same “supply 
voltage,” because core 
power in Mathieson is 
described “only on the 
basis of operating 
frequency.”

IPR2023-01333 POR at 38-43; PO Sur-Reply at 13 
IPR2023-01333 Pet. at 58-59; Pet. Reply at 2, 8-9; Horst Declaration (Ex-1034) at ¶48 36

The frequency of operation for a core is directly 
proportional to the voltage (i.e., f is proportional to V). 
Thus, higher frequency leads to higher power 
consumption:

Patent Owner argues: But a POSITA knows: 

Horst Declaration at ¶48

Thus, Mathieson‘s low power cores consume less power for 
the same supply voltage compared to the high-power 
cores.
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Mathieson Discloses Power Management Hardware (PMH)

IPR2023-01333 POR at 38-43; PO Sur-Reply at 13 
IPR2023-01333 Pet. at 58-59; Pet. Reply at 2, 8-9 37

• Contrary to Patent Owner‘s assertion, it is not required that Mathieson expressly 
mentions that the power consumption is a function of the supply voltage as this is a 
direct consequence of the underlying physics.

• As Dr. Horst pointed out, the POSITA is aware of the physical correlations between 
frequency, voltage, and power. 

• Further, the Patent Owner does also not dispute those physical correlations but 
merely states that Mathieson does “not make the contention”.
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The different types of cores consume different amounts of power

Patent Owner argues 
that Mathieson does not 
disclose cores which 
consume less power for 
the same “supply 
voltage,” because core 
power in Mathieson is 
described “only on the 
basis of operating 
frequency.”

IPR2023-01333 Pet. at 82, Reply at 9
38

Mathieson discloses using known voltage and frequency 
scaling techniques (i.e. DVFS), where varying the voltage 
affects the power consumed.  

Patent Owner argues: Furthermore: 

Mathieson at [0076]

Thus, Mathieson‘s low power cores consume less power for 
the same supply voltage compared to the high-power 
cores.
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Other Disputes
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The level of the POSITA

All Challenged Claims
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Patent Owner argues:

The level of the POSITA

The POSITA is a person with two years of experience, because people having “at least” two 
year of experience would include people with far greater level of experience.

IPR2023-01333 POR at 11-12; PO Sur-Reply at 2-4
IPR2023-01333 Pet. Reply at 2 41

The Patent Owner is incorrect: 

• The level of the POSITA is the minimum requirement and not the maximum. 
• A POSITA must have at least a certain experience. Persons with more experience are 

not excluded from being a POSITA.
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Claim construction of “operating system”

All Challenged Claims
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Patent Owner states:

No claim construction required for “Operating System”

The term “Operating System” must be construed as “software that controls the allocation 
and usage of hardware resources.”

IPR2023-01333 POR at 12-13; PO Sur-Reply at 4-6
IPR2023-01333 Pet. Reply at 2; Brogioli Decl. (Ex-2006) at ¶ 40 43

No construction needed: 
• The Patent Owner’s suggested construction corresponds to its plain and ordinary 

meaning. Hence, the Patent Owner’s admits that claim construction is not required. 

Horst Declaration at ¶48

Brogioli Decl. (Ex-2006) at ¶40Patent Owner’s Response at 13.
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Sutardja ‘748 was not considered during prosecution

All Challenged Claims
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Sutardja was not considered during prosecution

IPR2023-01333 POR at 17-19; PO Sur-Reply at 6
IPR2023-01333 Pet. Reply at 3 45

Sutardja was not considered: 

• That Sutardja ‘748 was mentioned in the IDS does not mean that the document was 
considered during prosecution in the manner presented in this Petition.

• In fact, the prosecution history shows that neither Sutardja ‘748 nor Sutardja ‘324 was 
used to reject any of the independent claims. 

• Thus, from the prosecution history it is apparent that neither Sutardja reference was 
considered in detail. 
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