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

Accused Products 

Qualcomm’s products comprising one or more SoC each comprising two or more sets of processors implementing or based on 

the DynamIQ Shared Unit architecture (e.g., ARMv8.2, ARMv9 ARMv9.2, and successors) or big.LITTLE architecture, including 

without limitation the Snapdragon 8 Gen 2 and the Snapdragon 835 Mobile Platform. 

Claim 1 

Claim 1 Accused Products 

[1pre] 1. A multi-core 

processor, comprising: 

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

For example, Snapdragon 8 Gen 2 Octa-Core processor contains eight cores implementing the 

ARM DynamIQ Shared Unit-110 architecture. In a further example, the Snapdragon 835 Mobile 

Platform contains eight cores implementing the ARM big.LITTLE architecture. 

See, e.g.: 
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Claim 1 Accused Products 

 
https://en.wikipedia.org/wiki/List_of_Qualcomm_Snapdragon_systems_on_chips#Snapdragon_8_

Gen_2_(2023)  
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Claim 1 Accused Products 

  

 
https://en.wikipedia.org/wiki/List_of_Qualcomm_Snapdragon_systems_on_chips#Snapdragon_80

0_series_(2013%E2%80%932021)  
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Claim 1 Accused Products 

 
https://www.arm.com/technologies/dynamiq 
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Claim 1 Accused Products 

 
Arm Cortex-A510 Core Technical Reference Manual at p. 23 

 
https://www.anandtech.com/show/11201/qualcomm-snapdragon-835-performance-preview/6 
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Claim 1 Accused Products 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

[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 Snapdragon 8 Gen 2 Octa-Core includes a first set of high efficiency processor 

cores (two or more ARM Cortex-A510 cores). The processor cores in the first set receive a 

dynamic supply voltage and a first output clock signal of a first PLL having a first clock signal as 

input. 

For another example, the Snapdragon 835 Mobile Platform includes a first set of high efficiency 

processor cores (two or more A53 cores). The processor core(s) in the first set receive a dynamic 

supply voltage and a first output clock signal of a first PLL having a first clock signal as input. 

ARM documentation for the big.LITTLE and DynamIQ architectures used in the Accused 

Products directly shows that each core cluster receives its own clock domain. At the time the 

Accused Products were designed, it was typical to produce this clock using a PLL that has a 

corresponding clock input. Furthermore, ARM documentation for an earlier, related device (the 

Cortex-A15_A7 MPCore test chip, which also has independent clock domains for different CPU 

clusters) shows each CPU cluster receiving an output clock signal from a PLL having a 

corresponding clock signal as input (e.g. from an oscillator). It is therefore substantially likely that 

each Accused Product specifically receives a first output clock signal of a first PLL having a first 

clock signal as input. 

See, e.g.: 
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Claim 1 Accused Products 

 
https://en.wikipedia.org/wiki/List_of_Qualcomm_Snapdragon_systems_on_chips#Snapdragon_8_

Gen_2_(2023)  
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Claim 1 Accused Products 

  

 
https://en.wikipedia.org/wiki/List_of_Qualcomm_Snapdragon_systems_on_chips#Snapdragon_80

0_series_(2013%E2%80%932021)  
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual, available at 

https://documentation-service.arm.com/static/62bb28beb334256d9ea8cc32, at p. 19 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 22 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 23 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 24 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 24 

 
Arm® DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 25 

Case 7:24-cv-00231-ADA     Document 14-2     Filed 11/26/24     Page 15 of 51

Page 15 of 51



15 

 

Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 46 

 
Arm Cortex-A510 Core Technical Reference Manual at p. 39 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 46 

 
https://developer.arm.com/documentation/101381/0400/Clocks-and-resets/Clocks-  
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Claim 1 Accused Products 

 
Arm® Total Compute 2021 Reference Design Software Developer Guide at p. 40 

 
Id. 
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Claim 1 Accused Products 

 
Id. at p. 41 

 

 
Id. at 47-48 
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Claim 1 Accused Products 

 
Id. at p. 48 

 
Id. at p. 65 
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Claim 1 Accused Products 

 
https://www.anandtech.com/show/11201/qualcomm-snapdragon-835-performance-preview/6 

 

“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
ARM® CoreTile Express A15×2 A7×3 Technical Reference Manual, available at 

https://developer.arm.com/documentation/ddi0503/i/ 
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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, in addition to the first set of processor cores, the Snapdragon 8 Gen 2 Octa-Core has 

a second set of high-performance processor cores (two or more ARM Cortex-A710 cores). For 

another example, in addition to the first set of processor cores, the Snapdragon 8 Gen 2 Octa-Core 

has a second set of high-performance processor cores (two or more ARM Cortex-A715 cores). 

The processor cores in the second set receive a second, independent dynamic supply voltage and a 

second clock signal of a second PLL receiving an independent second clock signal. 

For a further example, in addition to the first set of processor cores, the Snapdragon 835 Mobile 

Platform has a second set of high-performance processor cores (two or more A73 cores). The 

processor cores in the second set receive a second, independent dynamic supply voltage and a 

second clock signal of a second PLL receiving an independent second clock signal. 

ARM documentation for the big.LITTLE and DynamIQ architectures used in the Accused 

Products directly shows that each core cluster receives its own clock domain. At the time the 

Accused Products were designed, it was typical to produce this clock using a PLL that has a 

corresponding clock input. Furthermore, ARM documentation for an earlier, related device (the 

Cortex-A15_A7 MPCore test chip, which also has independent clock domains for different CPU 

clusters) shows each CPU cluster receiving an output clock signal from a PLL having a 

corresponding clock signal as input (e.g. from an oscillator). It is therefore substantially likely that 

each Accused Product specifically receives a second output clock signal of a second PLL having a 

second clock signal as input. 

See, e.g.: 
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Claim 1 Accused Products 

 
https://en.wikipedia.org/wiki/List_of_Qualcomm_Snapdragon_systems_on_chips#Snapdragon_8_

Gen_2_(2023)  
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Claim 1 Accused Products 

  

 
https://en.wikipedia.org/wiki/List_of_Qualcomm_Snapdragon_systems_on_chips#Snapdragon_80

0_series_(2013%E2%80%932021)  
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual, available at 

https://documentation-service.arm.com/static/62bb28beb334256d9ea8cc32, at p. 19 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 22 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 23 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 24 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 24 

 
Arm® DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 25 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 46 

Case 7:24-cv-00231-ADA     Document 14-2     Filed 11/26/24     Page 32 of 51

Page 32 of 51



32 

 

Claim 1 Accused Products 

 
Id. at p. 78 
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Claim 1 Accused Products 

 
Arm Cortex-A510 Core Technical Reference Manual at p. 39 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 46 

 
https://developer.arm.com/documentation/101381/0400/Clocks-and-resets/Clocks-  
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Claim 1 Accused Products 

 
Arm® Total Compute 2021 Reference Design Software Developer Guide at p. 40 

 
Id. 
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Claim 1 Accused Products 

 
Id. at p. 41 

 

 
Id. at 47-48 
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Claim 1 Accused Products 

 
Id. at p. 48 

 
Id. at p. 65 
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Claim 1 Accused Products 

 
https://www.anandtech.com/show/11201/qualcomm-snapdragon-835-performance-preview/6 

 

“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
ARM® CoreTile Express A15×2 A7×3 Technical Reference Manual, available at 

https://developer.arm.com/documentation/ddi0503/i/ 
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Claim 1 Accused Products 

[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 

communication between the 

first set of processor cores and 

the second set of processor 

cores. 

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. 

For example, the Snapdragon 8 Gen 2 Octa-Core includes a DynamIQ Shared Unit (DSU), 

including a Snoop Control Unit (SCU), that is coupled to each core or to each set of processor 

cores and is configured to communicate between the sets of processor cores, including by 

buffering and resynchronizing signals across clock domains and by maintaining coherency 

between caches in the cores or complexes and/or with the L3 shared memory implemented by the 

DSU. 

For another example, the Snapdragon 835 Mobile Platform includes a cache coherent 

interconnect, such as a CCI-400 or CCI-550, that is coupled to each core or to each set of 

processor cores and is configured to communicate between the sets of processor cores, for 

example by maintaining coherency between caches in the cores or complexes. 

As shown in the relevant documentation, described above and reiterated here for the avoidance of 

all possible doubt, the Accused Products implement either the big.LITTLE or DynamIQ 

architecture, which are the heterogeneous processing architectures for the ARM Cortex-A53/A72 

and ARM Cortex-A510/A710/A715 respectively.  

The big.LITTLE architecture is also the heterogenous processing architecture for the ARM 

Cortex-A7 and Cortex-A15 processors. For example, ARM documentation for the big.LITTLE 

architecture expressly includes all four of these processors in its stated scope. ARM’s public 

documentation of the big.LITTLE architecture describes the infringing cache coherent 

interconnect in general, and also in the context of a ”typical big.LITTLE system” featuring 

Cortex-A7 and Cortex-A15 processors. There is a reasonable inference that ARM’s document also 

applies to the Accused Products with big.LITTLE architectures including Cortex-A53 and Cortex-

A72 cores. 

And the ARM documentation for the ARM Cortex-A510 processor core expressly states that it 

includes and supports the DynamIQ Shared Unit (DSU), creating a reasonable inference that 
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Claim 1 Accused Products 

ARM’s DSU documentation also applies to the Accused Products with DynamIQ architectures 

including Cortex-A510, Cortex-A710, and/or Cortex-A715 cores. 

See, e.g.: 

 
Arm Cortex-A510 Core Technical Reference Manual at p. 39 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 34 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 18 
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Claim 1 Accused Products 

 
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 35 
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Claim 1 Accused Products 

  
Arm DynamIQ™ Shared Unit-110 Technical Reference Manual at p. 17 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
“High-level Considerations for Power Management of a big.LITTLE™ System Application Note 

424,” available at https://developer.arm.com/documentation/dai0424/a/ 
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Claim 1 Accused Products 

 
ARM White Paper “big.LITTLE Technology: The Future of Mobile Making very high 

performance available in a mobile envelope without sacrificing energy efficiency,” available at 

https://armkeil.blob.core.windows.net/developer/Files/pdf/white-paper/big-little-technology-the-

future-of-mobile.pdf  
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Claim 1 Accused Products 

 
ARM White Paper “big.LITTLE Technology: The Future of Mobile Making very high 

performance available in a mobile envelope without sacrificing energy efficiency,” available at 

https://armkeil.blob.core.windows.net/developer/Files/pdf/white-paper/big-little-technology-the-

future-of-mobile.pdf  
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Claim 1 Accused Products 

 
ARM White Paper “big.LITTLE Technology: The Future of Mobile Making very high 

performance available in a mobile envelope without sacrificing energy efficiency,” available at 

https://armkeil.blob.core.windows.net/developer/Files/pdf/white-paper/big-little-technology-the-

future-of-mobile.pdf  
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Claim 1 Accused Products 

 
ARM White Paper “big.LITTLE Technology: The Future of Mobile Making very high 

performance available in a mobile envelope without sacrificing energy efficiency,” available at 

https://armkeil.blob.core.windows.net/developer/Files/pdf/white-paper/big-little-technology-the-

future-of-mobile.pdf  
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