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U.S. Patent No. 8,549,339 (“’339 Patent”) 
Accused Products 

Apple’s products comprising two or more sets of processors supporting or based on the Firestorm and Icestorm architectures, 
and similar efficiency core, performance core architectures, including without limitation the Apple M Series System of Chip (Apple 
M1 series, Apple M2 series, Apple M3 series, Apple M4 series), and the Apple A Series System on Chip beginning with Apple 
A10(Apple A10 series, Apple A11 series, Apple A12 series, Apple A13 series, Apple A14 series, Apple A15 series, Apple A16 series, 
Apple A17 series, and Apple A18 series), and all variants and iterations thereof (collectively, “Accused Products”), infringe at least 
Claims 1, 5, 8, 9, 10, 14, and 21 of the ’339 Patent. 

Each Accused Product infringes the claims in substantially the same way, and the evidence shown in this chart is similarly 
applicable to each Accused Product. For example, each Accused Product includes a Firestorm and Icestorm architectures or similar 
efficiency core, performance core architectures and, on information and belief, implements substantially the same architectural 
features described in the reference documentation cited in this chart. Thus, the descriptions and evidence below relating to the Apple 
M1 Series System on Chip representative products are similarly applicable to the remaining Accused Products listed above. Each 
claim limitation is literally infringed by each Accused Product. However, to the extent any claim limitation is not met literally, it is 
nonetheless met under the doctrine of equivalents because the differences between the claim limitation and each Accused Product 
would be insubstantial, and each Accused Product performs substantially the same function, in substantially the same way, to achieve 
the same result as the claimed invention. Notably, Defendant has not yet articulated which, if any, particular claim limitations it 
believes are not met by the Accused Products. 

Claim 1 
Claim 1 Accused Products 

1. A multi-core processor, 
comprising: 

To the extent the preamble is limiting, each Accused Product comprises a multi-core processor. 

For example, the base model Apple M1 Series System on Chip contains eight cores implementing 
the Firestorm and Icestorm architecture. On information and belief other Accused Products 
provide a similar architecture with differing numbers of cores, for example the Max and Pro 
model Apple M Series System on Chip contain a greater number of cores implementing the 
Firestorm and Icestorm architecture. 

See, e.g.: 

Redstone Logics LLC, Ex. 2008 
IPR2025-01532 

Page 1 of 26



2 
 

Claim 1 Accused Products 

 
https://eclecticlight.co/2021/08/24/whats-in-an-m1-chip-and-what-does-it-do-differently/  

Redstone Logics LLC, Ex. 2008 
IPR2025-01532 

Page 2 of 26

https://eclecticlight.co/2021/08/24/whats-in-an-m1-chip-and-what-does-it-do-differently/


3 
 

 
https://eclecticlight.co/2024/02/19/apple-silicon-1-cores-clusters-and-performance/ 
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Claim 1 Accused Products 

 
https://www.sciencedirect.com/science/article/pii/S1383762124000390?ref=pdf_download&fr=R
R-2&rr=923601bc8d6a6c81#fig2 

[1a] a first set of processor 
cores of the multi-core 
processor, wherein each 
processor core from the first 
set of processor cores is 
configured to dynamically 
receive a first supply voltage 
and a first output clock signal 
of a first phase lock loop 
(PLL) having a first clock 
signal as input; 

Each Accused Product comprises a first set of processor cores of the multi-core processor, 
wherein each processor core from the first set of processor cores is configured to dynamically 
receive a first supply voltage and a first output clock signal of a first phase lock loop (PLL) having 
a first clock signal as input. 

For example, the Apple M Series System on Chip contain a set of efficiency cores (e-cores) in an 
Icestorm architecture wherein each e-core from this set of e-cores is configured to receive a 
variable frequency depending on the computational load. To handle greater computational load 
with greater frequency, greater voltage is needed, so on information and belief, the set of e-cores 
is configures to receive a variable voltage, a first supply voltage. On information and belief the 
variable frequency is provided by a first PLL having a first clock signal as input. Identification of 
the precise mechanism used to provide a clock signal is proprietary information of Apple that is 
the proper subject of fact discovery. 
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Claim 1 Accused Products 
See, e.g.: 

 

 
https://www.youtube.com/watch?v=5AwdkGKmZ0I at 9:02 
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Claim 1 Accused Products 
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Claim 1 Accused Products 
[1b] a second set of processor 
cores of the multi-core 
processor, wherein each 
processor core from the second 
set of processor cores is 
configured to dynamically 
receive a second supply 
voltage and a second output 
clock signal of a second PLL 
having a second clock signal 
as input, wherein the first 
supply voltage is independent 
from the second supply 
voltage, and the first clock 
signal is independent from the 
second clock signal; and 

Each Accused Product comprises a second set of processor cores of the multi-core processor, 
wherein each processor core from the second set of processor cores is configured to dynamically 
receive a second supply voltage and a second output clock signal of a second PLL having a second 
clock signal as input, wherein the first supply voltage is independent from the second supply 
voltage, and the first clock signal is independent from the second clock signal. 

For example, the Apple M Series System on Chip contain a set of performance cores (p-cores) in a 
Firestorm architecture wherein each p-core from this set of p-cores is configured to dynamically 
receive a second supply voltage and a second output clock signal of a second phase lock loop 
(PLL) having a second clock signal as input. 

 

For example, the Apple M Series System on Chip contain a set of performance cores (p-cores) in a 
Firestorm architecture wherein each p-core from this set of p-cores is configured to receive a 
variable frequency depending on the computational load. To handle greater computational load 
with greater frequency, greater voltage is needed, so on information and belief, the set of p-cores 
is configures to receive a variable voltage, a second supply voltage. On information and belief the 
variable frequency is provided by a second PLL having a second clock signal as input. 
Identification of the precise mechanism used to provide a clock signal is proprietary information 
of Apple that is the proper subject of fact discovery. Additionally, the first supply voltage 
provided to the cluster of e-cores is independent from the second supply voltage provided to the 
cluster of p-cores and the first clock signal is independent form the second clock signal. For 
example, the e-cores and p-cores operate within different frequency ranges, requiring independent 
clock signals and supply voltages. 

 

See, e.g.: 
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Claim 1 Accused Products 

 
https://www.youtube.com/watch?v=5AwdkGKmZ0I at 8:53. 
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Claim 1 Accused Products 

 

 
https://eclecticlight.co/2024/02/19/apple-silicon-1-cores-clusters-and-performance/ 

Redstone Logics LLC, Ex. 2008 
IPR2025-01532 

Page 9 of 26

https://eclecticlight.co/2024/02/19/apple-silicon-1-cores-clusters-and-performance/


10 
 

Claim 1 Accused Products 

 

 
https://www.apple.com/newsroom/2020/11/apple-unleashes-m1/  

[1c] an interface block coupled 
to the first set of processor 
cores and also coupled to the 
second set of processor cores, 
wherein the interface block is 
configured to facilitate 

Each Accused Product comprises an interface block coupled to the first set of processor cores and 
also coupled to the second set of processor cores, wherein the interface block is configured to 
facilitate communication between the first set of processor cores and the second set of processor 
cores. 
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Claim 1 Accused Products 
communication between the 
first set of processor cores and 
the second set of processor 
cores. 

For example, the Apple M Series System on Chip include Apple’s Unified Memory Architecture 
that is configured to facilitate communications between the e-cores and p-cores. 

See, e.g.: 

 
https://www.youtube.com/watch?v=5AwdkGKmZ0I at 7:47 
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Claim 1 Accused Products 

 
https://developer.apple.com/documentation/Dispatch  
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Claim 1 Accused Products 

 
https://www.sciencedirect.com/science/article/pii/S1383762124000390?ref=pdf_download&fr=R
R-2&rr=923601bc8d6a6c81#fig2 

Claim 5 
Claim 5 Accused Products 

5. The multi-core processor of 
claim 1, wherein the first set of 
processor cores and the second 
set of processor cores are 
configured to receive one or 
more control signals from one 
or more control blocks located 
in a periphery of the multi-core 
processor. 

Each Accused Product comprises a multi-core processor of claim 1, wherein the first set of 
processor cores and the second set of processor cores are configured to receive one or more 
control signals from one or more control blocks located in a periphery of the multi-core processor. 

For example, the Apple M Series System on Chip control the voltage and frequency provided to 
the e-cores and p-cores. On information and belief, this is done by a control block, for example a 
Power Management Processor. Identification of the physical location of the control blocks is 
proprietary information of Apple is the proper subject of fact discovery. 

See, e.g.: 

Redstone Logics LLC, Ex. 2008 
IPR2025-01532 

Page 13 of 26

https://www.sciencedirect.com/science/article/pii/S1383762124000390?ref=pdf_download&fr=RR-2&rr=923601bc8d6a6c81#fig2
https://www.sciencedirect.com/science/article/pii/S1383762124000390?ref=pdf_download&fr=RR-2&rr=923601bc8d6a6c81#fig2


14 
 

Claim 5 Accused Products 
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Claim 5 Accused Products 
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Claim 5 Accused Products 

 

 
https://www.apple.com/newsroom/2020/11/apple-unleashes-m1/ 
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Claim 8 
Claim 8 Accused Products 

8. The multi-core processor of 
claim 1, wherein the first set of 
processor cores are located in a 
first region of the multi-core 
processor, and the second set 
of processor cores are located 
in a second region of the 
multi-core processor. 

Each Accused Product comprises a multi-core processor of claim 1, wherein the first set of 
processor cores are located in a first region of the multi-core processor, and the second set of 
processor cores are located in a second region of the multi-core processor. 

For example, on information and belief each core is located a region of the multi-core processor. 
Identification of the physical arrangement of the cores is proprietary information of Apple that is 
the proper subject of fact discovery. 

See, e.g.: 

 
https://www.apple.com/newsroom/2020/11/apple-unleashes-m1/  
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Claim 8 Accused Products 

 
https://www.sciencedirect.com/science/article/pii/S1383762124000390?ref=pdf_download&fr=R
R-2&rr=923601bc8d6a6c81#fig2 

Claim 9 
Claim 9 Accused Products 

9. The multi-core processor of 
claim 8, wherein the first 
region and the second region 
are overlapping regions of the 
multi-core processor. 

Each Accused Product comprises a multi-core processor of claim 8, wherein the first region and 
the second region are overlapping regions of the multi-core processor. 

For example, on information and belief there is either some overlap or no overlap of the first and 
second regions. Identification of the physical arrangement of the cores is proprietary information 
of Apple that is the proper subject of fact discovery. 
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Claim 10 
Claim 10 Accused Products 

10. The multi-core processor 
of claim 8, wherein the first 
region and the second region 
are non-overlapping regions of 
the multi-core processor. 

Each Accused Product comprises a multi-core processor of claim 8, wherein the first region and 
the second region are non-overlapping regions of the multi-core processor. 

For example, on information and belief there is either some overlap or no overlap of the first and 
second regions. Identification of the physical arrangement of the cores is proprietary information 
of Apple that is the proper subject of fact discovery. 

Claim 14 
Claim 14 Accused Products 

14. The multi-core processor 
of claim 1, wherein the first set 
of processor cores and the 
second set of processor cores 
are configured to receive one 
or more control signals from 
one or more control blocks 
located in a common region 
that is substantially central to 
the first set of processor cores 
and the second set of processor 
cores. 

Each Accused Product comprises a multi-core processor of claim 1, wherein the first set of 
processor cores and the second set of processor cores are configured to receive one or more 
control signals from one or more control blocks located in a common region that is substantially 
central to the first set of processor cores and the second set of processor cores. 

See evidence and explanation of claim 5. 

For example, on information and belief the e-cores and p-cores are located in a common region 
that is substantially central to the processor cores. Identification of the physical arrangement of the 
cores is proprietary information of Apple that is the proper subject of fact discovery. 

Claim 21 
Claim 21 Accused Products 

[21pre]. A multi-core 
processor, comprising: 

To the extent the preamble is limiting, each Accused Product comprises a multi-core processor. 

See analysis and evidence of claim 1 preamble above. 
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Claim 21 Accused Products 
[21a] a first set of processor 
cores of the multi-core 
processor, wherein each 
processor core from the first 
set of processor cores is 
configured to dynamically 
receive a first supply voltage 
from a power control block 
and a first output clock signal 
from a first phase lock loop 
(PLL) having a first clock 
signal as input in a clock 
control block; 

Each Accused Product comprises a first set of processor cores of the multi-core processor, 
wherein each processor core from the first set of processor cores is configured to dynamically 
receive a first supply voltage from a power control block and a first output clock signal from a 
first phase lock loop (PLL) having a first clock signal as input in a clock control block. 

See analysis and evidence of claim element [1a] above. 

Furthermore, each Accused Product includes a power control block and a clock control block. For 
example, Apple M series multi-core processor should contain a power controller and other 
controllers for supplying the voltage and clock signals as claimed. 

See, e.g.: 

 
https://eclecticlight.co/2021/08/24/whats-in-an-m1-chip-and-what-does-it-do-differently/  
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Claim 21 Accused Products 
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Claim 21 Accused Products 

 

 
https://www.apple.com/newsroom/2020/11/apple-unleashes-m1/ 

[21b] a second set of processor 
cores of the multi-core 
processor, wherein each 
processor core from the second 
set of processor cores is 
configured to dynamically 

Each Accused Product comprises a second set of processor cores of the multi-core processor, 
wherein each processor core from the second set of processor cores is configured to dynamically 
receive a second supply voltage from the power control block and a second output clock signal 
from a second PLL having a second clock signal as input in the clock control block, wherein the 
first supply voltage is independent from the second supply voltage, and the first clock signal is 
independent from the second clock signal 

Redstone Logics LLC, Ex. 2008 
IPR2025-01532 

Page 22 of 26

https://www.apple.com/newsroom/2020/11/apple-unleashes-m1/


23 
 

Claim 21 Accused Products 
receive a second supply 
voltage from the power control 
block and a second output 
clock signal from a second 
PLL having a second clock 
signal as input in the clock 
control block, wherein the first 
supply voltage is independent 
from the second supply 
voltage, and the first clock 
signal is independent from the 
second clock signal; and 

See analysis and evidence of claim element [1b] above. 

Furthermore, each Accused Product includes a power control block and a clock control block. For 
example, Apple M series multi-core processor should contain a power controller and other 
controllers for supplying the voltage and clock signals as claimed. 

See, e.g.: 

 
https://eclecticlight.co/2021/08/24/whats-in-an-m1-chip-and-what-does-it-do-differently/  
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Claim 21 Accused Products 
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Claim 21 Accused Products 

 

 
https://www.apple.com/newsroom/2020/11/apple-unleashes-m1/ 

[21c] an interface block 
coupled to the first set of 
processor cores and also 
coupled to the second set of 
processor cores, wherein the 
interface block is configured to 

Each Accused Product comprises an interface block coupled to the first set of processor cores and 
also coupled to the second set of processor cores, wherein the interface block is configured to 
facilitate communication between the first set of processor cores and the second set of processor 
cores. 

See analysis and evidence of claim element [1c] above. 
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Claim 21 Accused Products 
facilitate communication 
between the first set of 
processor cores and the second 
set of processor cores. 

 

Redstone Logics LLC, Ex. 2008 
IPR2025-01532 

Page 26 of 26




