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U.S. Patent No. 10,985,943 

This claim chart is based on publicly available literature, the source code1 Defendants have made available, and the documents currently 
produced by Defendants (AMD-CV-0000001–AMD-CV-00005452).  Plaintiffs Concurrent Ventures, LLC and XtreamEdge, Inc. 
(“Plaintiffs” or “CV”) reserve the right to supplement and/or amend their positions based on discovery from Defendants Advanced 
Micro Devices, Inc. and Pensando Systems, Inc. (“AMD Pensando” or “Defendants”), including technical documentation such as 
schematics and datasheets, and source code. Plaintiffs reserve the right to amend these contentions for good cause with leave of the 
Court. 

Defendants infringed and continue to infringe U.S. Patent No. 10,985,943 (the “’943 patent”) by having made, used, sold or offered for 
sale, and/or imported into the United States their Distributed Services Cards (“DSCs”) and Data Processing Units (“DPUs”) including 
at least Elba, Capri, Giglio, and Salina (including AMD DSC2-25G, AMD DSC2-100G, and AMD DSC2-200), as well as their DPU 
and DSC technology when implemented in other products, services, and offerings, for example the SmartSwitch or AMD Pensando 
Pollara 4002 (collectively, the “Accused Products,” “Accused DPUs,” or “Accused DSCs”). For an example, Defendants directly infringe 
when they themselves implement, use, or test the Accused Products in the claimed manner discussed herein. 

 Additionally, Defendants also indirectly infringe the ’943 patent by having induced and/or contributed to third parties’ infringement, 
including the infringement of Defendants’ customers. In particular, Defendants, through their advertising, marketing, communications 
with customers and clients, troubleshooting, guidance, testing, setting of default settings, and helping, actively and knowingly aids and 
abets their customers’ and clients’ infringement, including their use of the Accused Products. Defendants also sold or offered to sell into 
the United States, or imported into the United States, their Accused Products, which are material components of the infringing 
implementation and not staple articles of commerce capable of substantial noninfringing use, as shown, for example, at least by 
Defendants’ own descriptions, guidance, and instructions to implement the Accused Products. Defendants have known of the patents, 
their infringement, and that the Accused Products are especially made for use in a manner that would infringe the patent when they sold, 
offered to sell, and/or imported the Accused Products. Further details are provided herein. 
 
Theories exemplifying how the Accused Products infringe the asserted claims of the ’943 patent are detailed herein.  The products 
included are representative; on information and belief, all Accused Products function in substantially the same manner as one or more 

 
1 Due to the parties’ ongoing negotiations regarding the protective order and the time constraints inherent in the draft procedures 

for printing source code in the protective order, these contentions incorporate Plaintiffs’ review of the source code but do not explicitly 
refer to the source code. 

2 https://www.tomshardware.com/networking/amd-unveils-industrys-first-ultra-ethernet-ready-network-card-for-ai-and-hpc, 
CV-AMD0016365; CV-AMD0017532. 
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of the examples provided, and include generally the same components.  For example, for purposes of infringement of the ’943 patent, 
Defendants’ Elba, Capri, Giglio, and Salina versions operate, in relevant part, in the same manner, and thus infringe in substantially the 
same way. See AMD-CV-0002195–AMD-CV-0002196; AMD-CV-0004986–AMD-CV-0005004 at AMD-CV-0004988; AMD-CV-
0003945–AMD-CV-0004184 at AMD-CV-0003962; AMD-CV-0002195; AMD-CV-0004986; Defendants’ Response to Interrogatory 
Nos. 1, 2. The following documents provide additional support for Plaintiffs’ infringement theories documented herein: AMD-CV-
0001962; AMD-CV-0000001; AMD-CV-0000608; AMD-CV-0000643; AMD-CV-0000935; AMD-CV-0000988; AMD-CV-0000994; 
AMD-CV-0001126; AMD-CV-0001155; AMD-CV-0002797; AMD-CV-0002200; AMD-CV-0004235; AMD-CV-0003945–AMD-CV-
0004184; Defendants’ Response to Interrogatory Nos. 1, 2. This is further shown by the evidence for the various versions cited herein. 

 

Claim Language Infringement Contentions and Exemplary Evidence of Infringement 
[1pre] A 
programmable 
device for data flow 
processing in a user-
configurable server 
with swappable pods 
or cards, 
comprising: 
 

To the extent the preamble is limiting, Defendants make, use, test, sell, and offer to sell the claimed 
programmable device for data flow processing in a user-configurable server with swappable pods or cards, 
including by making, using, testing, selling, and offering to sell the Accused Products; implementing and/or 
testing those Accused Products in their own platforms; and providing them to customers. See, e.g., AMD-CV-
0003945–AMD-CV-0004184. 
 
AMD Pensando Accused Products (AMD Distributed Service Card (DSC) or AMD Pensando Distributed 
Modules (DSMs)) are Data Processing Units (DPUs) and enabled system and programmable devices for data 
flow processing in a user-configurable server with swappable pods or cards. Further, AMD Pensando DSCs are 
deployed in Server, Smart Switch, and Appliance platforms for data flow processing. The AMD Pensando Data 
Processing Unit (DPU) features user-configurable P4 Pipelines for dynamic data processing. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://nowlab.cse.ohio-state.edu/static/media/workshops/presentations/exacomm23/exacomm2023_final-

Kimon.pdf, CV-AMD0016028. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.servethehome.com/amd-data-center-solutions-at-amd-financial-analyst-day-2022/amd-fad-2022-

amd-securing-the-data-center/, CV-AMD0015776. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc/,  

CV-AMD0015842–CV-AMD0015843. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc/,  

CV-AMD0015843. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc/,  

CV-AMD0015843. 
 

 
Michael Galles and Francis Matus, “Pensando Distributed Services Architecture” in Theme Article: Hot Chips 

(2021), CV-AMD0016133. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 

 
Michael Galles and Francis Matus, “Pensando Distributed Services Architecture” in Theme Article: Hot Chips 

(2021), CV-AMD0016134. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 
Pensando Announces P4-programmable Platform and Joins P4 Community - Open Networking Foundation by 
Mario Baldi (2020), CV-AMD0016130; https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-

salina-dpu-in-2024-and-amd-epyc/, CV-AMD0015842. 
 

AMD Pensando DSCs are deployed in server, for example, as shown below, server platforms provided by Dell, 
HPE, Microsoft, Oracle, include AMD Pensando DSCs to provide data flow processing.  
 

 

 
 https://infohub.delltechnologies.com/en-us/t/dpus-in-the-new-vsphere-8-0-and-16th-generation-dell-

poweredge-servers/, CV-AMD0016336–CV-AMD0016337. 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-business-docs/white-papers/vdse-with-amd-

white-paper.pdf, CV-AMD0015898. 

Advanced Micro Devices, Inc., Pensando Systems, Inc. - Ex. 1021, Page 000010

https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc/
https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc/
https://infohub.delltechnologies.com/en-us/t/dpus-in-the-new-vsphere-8-0-and-16th-generation-dell-poweredge-servers/
https://infohub.delltechnologies.com/en-us/t/dpus-in-the-new-vsphere-8-0-and-16th-generation-dell-poweredge-servers/
https://www.amd.com/content/dam/amd/en/documents/pensando-business-docs/white-papers/vdse-with-amd-white-paper.pdf
https://www.amd.com/content/dam/amd/en/documents/pensando-business-docs/white-papers/vdse-with-amd-white-paper.pdf


Exhibit D: Claim Chart for U.S. Patent 10,985,943 
 

11 
RESTRICTED CONFIDENTIAL SOURCE CODE 

Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
 https://www.amd.com/en/support/accelerators/pensando.html, CV-AMD0015777. 

 

 
https://www.hpe.com/psnow/doc/a50001239enw, CV-AMD0016288. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
Industry-Leading AMD Pensando DPUs Enable Accelerated Data Centers with VMware vSphere 8: Advanced 

Micro Devices, Inc. (AMD), CV-AMD0016004. 
 

 
 https://www.sdxcentral.com/articles/interview/why-ibm-picked-amd-pensando-dpus-for-scalable-cloud-

native-architecture/2023/07/, CV-AMD0015874. 
 

 
https://community.amd.com/t5/corporate/accelerating-microsoft-azure-with-amd-dpus/ba-p/604170,      

CV-AMD0015793. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://ir.amd.com/news-events/press-releases/detail/1057/amd-expands-data-center-solutions-capabilities-

with, CV-AMD0016153. 
 

 
https://ir.amd.com/news-events/press-releases/detail/1057/amd-expands-data-center-solutions-capabilities-

with, CV-AMD0016153. 
 

Furthermore, AMD Pensando DSCs are deployed in OEM vendor Smart Appliance and SmartSwitch platforms, 

including the HPE Aruba CX 10000 Switch Series. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

smartswitches.pdf, CV-AMD0016041. 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/product-briefs/pensando-elba-

product-brief.pdf, CV-AMD0015774. 
 

 
 

https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/data-sheets/aruba-cx-10000-
series-datasheet.pdf, CV-AMD0015986. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 
[1a] a 
programmable logic 
device (PLD) 
having a first region 
and a second region; 
 

The Accused Products comprise a programmable logic device (PLD) having a first region and a second region. 
 
For example, the AMD Pensando DSC contains a programmable logic device (PLD) having a first region and a 
second region. The AMD Pensando DSC includes hardware or software modules that are programmable using 
P4 pipelines to accelerate and customize cloud infrastructure services. 
 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible/, CV-AMD0016147. 
 

Further, the PLD included in the accused product has a first region and the second region which include multiple 
hardware and/or software modules. For example, the Coherent interconnect, P4 Ingress, P4 Egress and packet 
buffer are some of the modules in the first region. Similarly,  P4 TxDMA, P4RxDMA, ARM cores are few 
examples of the modules within the second region.  
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
 https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible/, CV-AMD0016148. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0015900. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
Michael Galles and Francis Matus, “Pensando Distributed Services Architecture” in Theme Article: Hot Chips 

(2021), CV-AMD0016134. 
 

https://www.amd.com/system/files/documents/aruba-cx-10000-series-datasheet.pdf, AMD-CV-0004579. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
 

 

 
https://www.principledtechnologies.com/Pensando/DSC-200-performance-0122.pdf, CV-AMD0015867. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
[1b] the first region 
comprising a 
hardware-based or 
firmware-based 
router with a port 
enabling 
communication 
between the router 
and the second 
region; and 
 

The Accused Products include the first region comprising a hardware-based or firmware-based router with a 
port enabling communication between the router and the second region. 
 
For example, the Accused Products includes a packet buffer, and P4 Ingress and Egress pipelines which work 
together as a traffic manager and route the packets to different modules. Further, the packet buffer has multiple 
ports which are connected to P4 pipeline modules including P4 TxDMA, and P4 RxDMA. Also, the first region 
has NX Coherent Interconnect which enables the communication between the first region and the second region. 
Each of these, separately and together, constitute the claimed “hardware-based or firmware-based router” and 
“port.” 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible, CV-AMD0016148. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0015900. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 

 
 

mmi202102.issue.pdf (gibsonnet.net), CV-AMD0016199–CV-AMD0016200. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://infohub.delltechnologies.com/en-us/l/dpus-in-the-new-vsphere-8-0-and-16th-generation-dell-

poweredge-servers/amd-pensando-dpu/, CV-AMD0016334. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

comparison-of-dpu-hardware-strategies.pdf, CV-AMD0015807. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 
 

As another example, as shown below, the packet buffer is capable of routing packets to P4 pipelines such as P4 
TxDMA and P4 RxDMA.   
 

 
https://docs.amd.com/r/en-US/ug1669-amd-pensando-ssdk-hello-world-user-guide/Redirect-P4-Action, CV-

AMD0016083. 
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Claim Language Infringement Contentions and Exemplary Evidence of Infringement 
[1c] the second 
region comprising 
one or more 
sandboxes with 
user-definable 
programmable 
electronic circuits of 
the PLD, 
 

The Accused Products include the second region comprising one or more sandboxes with user-definable 
programmable electronic circuits of the PLD. 
 
For example, the second region comprises one or more sandboxes with user-definable programmable electronic 
circuits of the PLD. For example, the second region contains the DMA P4 pipelines (P4 TxDMA, and 
P4RxDMA) which function as the claimed sandboxes being that users can program them to function as needed. 
In addition, the accused product also includes ARM cores (second region) that users can program, and also are 
the claimed sandboxes.  
 

 
https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc, CV-

AMD0015842. 
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https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0015900. 
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https://www.principledtechnologies.com/Pensando/DSC-200-performance-0122.pdf, CV-AMD0015867. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

comparison-of-dpu-hardware-strategies.pdf, CV-AMD0015808. 
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https://cmsc28productionstorage.blob.core.windows.net/article-assets/5eecb987d386d2c61a5e67b0-2.pdf, CM-

AMD0016072. 
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https://www.servethehome.com/dpu-vs-smartnic-sth-nic-continuum-framework-for-discussing-nic-

types/pensando-dsc-dpu-example-q2-2021/, CV-AMD0016147. 
 

 
[1d] wherein the 
port comprises: a 
bridge being 
lockable to prevent 
user access, and 
unlockable to enable 
user access, to each 

The Accused Products include the port wherein the port comprises: a bridge being lockable to prevent user 
access, and unlockable to enable user access, to each of the sandboxes and the user-definable programmable 
electronic circuits therein. 
 
For example, the port included in the AMD Pensando DSC’s first region has a bridge that is lockable to prevent 
user access, and unlockable to enable user access, to each of the programmable P4 engines. 
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of the sandboxes 
and the user-
definable 
programmable 
electronic circuits 
therein. 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible, CV-AMD0016147–CV-AMD0016148. 
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https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0015900. 
 
Based upon information and belief, the AMD Pensando DPU does not allow user to directly access the P4 
engines or the P4 pipelines. To program the P4 engines, the user must log in with SSDK compiler. Accordingly, 
the port thus includes a bridge that is lockable to prevent user access, and unlockable to enable user access, to 
each of the sandboxes and the user-definable programmable electronic circuits therein. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0015832. 
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https://www.servethehome.com/hands-on-with-an-amd-pensando-elba-dpu-in-a-secret-lab-arm-nvidia-dell-

vmware-esxi-upt/, CV-AMD0016077. 
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AMD Pensando has various hardware security features to prevent unauthorzied access to the P4 engines. For 
example, AMD Pensando has a hardware based firewall at the PCIe interface which can restrict the user access 
to the P4 engines. Accordingly, it restricts any user to access the P4 engines as well as ARM cores.  
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Security Architecture of Pensando’s Distributed Services Platform, Pensando White Paper (2020),  

CV-AMD0017543.  
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Pensando IPsec Solutions, Pensando White Paper (2021), CV-AMD0016276. 

 
 

[2] The 
programmable 
device of claim 1, 
further comprising: 
the router 
communicative to 
translate between a 
first protocol and a 
second protocol, for 

The Accused Products are a programmable device comprising the router communicative to translate between a 
first protocol and a second protocol for messaging with system resources. 
 
For example, the packet buffer, P4 Ingress and P4 Egress (router) are coupled with system resources such as, for 
example, storage and crypto offloads, DDR, and ARM cores: The packet also has capabilities of translating 
between a first and second protocol. For example, the P4 Ingress and Egress pipelines can handle the new 
protocols as well as supporting tunnel encapsulation and decapsulation.  
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messaging with 
system resources. 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016111. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016114. 
 
The P4 pipelines that the router is communicative to assist the packet buffer to translate between different 
protocols: 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

comparison-of-dpu-hardware-strategies.pdf, CV-AMD0015806. 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

sdn-policy-offload-user-guide.pdf, AMD-CV-0004621. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

sdn-policy-offload-user-guide.pdf, CV-AMD0016107. 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016114. 
 

[3] The 
programmable 
device of claim 1, 
wherein each of the 

The Accused Products include sandboxes wherein each of the sandboxes comprises user-programmable one or 
more of: analog circuitry, digital circuitry, memory, processors or controllers. 
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sandboxes 
comprises user-
programmable one 
or more of: analog 
circuitry, digital 
circuitry, memory, 
processors or 
controllers. 
 

For example, the AMD Pensando DSC includes processors named Match Processor Units (MPU) capable of 
executing a various infrastructure offload service. 
 

 
AMD Pensando White Paper: Architecture Matters, Performance of a Multi-Stage SDN Pipeline on Arm vs 
AMD Pensando Programmable Silicon, https://www.amd.com/content/dam/amd/en/documents/pensando-

technical-docs/white-papers/pensando-comparison-of-dpu-hardware-strategies.pdf, CV-AMD0015806. 
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https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible/, CV-AMD0016147–CV-AMD0016148. 
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https://community.amd.com/t5/corporate/amd-pensando-dpu-software/ba-p/630282, 

CV-AMD0015984. 
 

[4] The 
programmable 
device of claim 1, 
wherein the port 
comprises: 
a bridge being 
lockable to prevent 
reconfiguration of 
the bridge and 
prevent 
reconfiguration of 
the router while 
enabling 
reconfiguration of 

The Accused Products include the port wherein the port comprises: a bridge being lockable to prevent 
reconfiguration of the bridge and prevent reconfiguration of the router while enabling reconfiguration of the one 
or more sandboxes. 
 
See claim element 1d. 
 
For example, the port included in the AMD Pensando DSC’s first region has a bridge that is lockable to prevent 
user access (including reconfiguration), and unlockable to enable user access (including reconfiguration), to each 
of the sandboxes. 
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the one or more 
sandboxes. 
 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible, CV-AMD0016147–CV-AMD0016148. 
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https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0016148. 
 
Based upon information and belief, the AMD Pensando DPU does not allow user to directly access the P4 
engines or the P4 pipelines. To program the P4 engines, the user must log in with SSDK compiler.  
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016120. 
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https://www.servethehome.com/hands-on-with-an-amd-pensando-elba-dpu-in-a-secret-lab-arm-nvidia-dell-

vmware-esxi-upt/, CV-AMD0016077. 
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AMD Pensando has various hardware security features to prevent unauthorzied access to the P4 engines. For 
example, AMD Pensando has a hardware based firewall at the PCIe interface which can restrict the user access 
to the P4 engines. Accordingly, it restricts any user to access the P4 engines as well as ARM cores. 
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Security Architecture of Pensando’s Distributed Services Platform, Pensando White Paper (2020),  

CV-AMD0017543. 
 

[5] The 
programmable 
device of claim 1, 
wherein the port 
comprises: 
a bridge having a 
security layer to 
authenticate a user 
or verify a 
permission, to 
reconfigure one or 

The Accused Products have a port wherein the port comprises: a bridge that has a security layer to authenticate 
a user or verify a permission, to reconfigure one or more of the one or more sandboxes. 
 
For example, when users upload a new firmware image on the AMD Pensando DSC, the security layer first 
authenticates the user.  
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more of the one or 
more sandboxes. 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf. CV-AMD0016120. 
 

[6] The 
programmable 
device of claim 1, 
further comprising: 
the router 
configured to 
perform analytics on 
resources of the 
programmable 
device, on a per 
module basis, 
including 
determining 
communication 
bandwidth and 
resource utilization. 

The Accused Products are programmable devices including the router being configured to perform analytics on 
resources of the programmable device, on a per module basis, including determining communication 
bandwidth and resource utilization. 
 
For example, using the “elbmon tool” a user can obtain performance analytics from the programmable device 
that include resource utilization, and communication bandwidth metrics. 
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AMD-CV-0000661. 

[7] The 
programmable 
device of claim 1, 

The Accused Products include sandboxes, wherein the one or more sandboxes each comprise port interfaces 
that are configurable as to data width or speed. 
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wherein the one or 
more sandboxes 
each comprise port 
interfaces that are 
configurable as to 
data width or speed. 

For example, one or more of the sandboxes comprise a scheduler for interfacing traffic and controlling data 
speed: 
 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible/, CV-AMD0016002. 
 

[8] The 
programmable 
device of claim 1, 
wherein the one or 
more sandboxes 
each comprise clock 
cycle utilization 
regulation for 
controlling power 
consumption or 

The Accused Products include sandboxes, wherein one or more sandboxes comprise clock cycle utilization 
regulation for controlling power consumption or thermal characteristics. 
 
For example, each Match Processing Unit (MPU) within the sandboxes is said to “operate up to 2 GHz,” while 
similarly each of the general-purpose ARM cores are said to “operate up to 2.8 GHz,” thus indicating that 
clock cycle utilization regulation takes place for the purpose of controlling power consumption and/or thermal 
characteristics by scaling down processing speed/frequency. 
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thermal 
characteristics. 

 
AMD-CV-0001962. 

[9] The 
programmable 
device of claim 1, 
wherein the one or 
more sandboxes 
comprises a 
plurality of 
sandboxes that are 
logically or 
physically 
combinable to form 
a larger sandbox. 

The Accused Products include sandboxes, wherein the one or more sandboxes comprises a plurality of sandboxes 
that are logically or physically combinable to form a larger sandbox. 
 
For example, in the accused product, there are multiple P4 engines available to perform various tasks. These 
multiple P4 engines can be logically combined to form a single P4 pipeline.  
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SDN Policy Offload Reference Pipeline User Guide (amd.com), CV-AMD0015821. 

 
[10pre] A 
programmable 

To the extent the preamble is limiting, Defendants make, use, test, sell, and offer to sell the claimed  
programmable device for data flow processing in a user-configurable server, including by making, using, testing, 
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device for data flow 
processing in a user-
configurable server, 
comprising: 

selling, and offering to sell their Distributed Service Cards (“DSCs”) and Data Processing Units (“DPUs”) 
including at least the Elba, Capri, Giglio, and Salina (including AMD DSC2-25G, AMD DSC2-100G, and AMD 
DSC2-200), as well as their DPU and DSC technology when implemented in other products, services, and 
offerings, for example the SmartSwitch (collectively, the “Accused Products,” “Accused DPUs,” or “Accused 
DSCs”). The AMD accused products infringe directly and/or indirectly (through inducing and contributing to 
customers use of the Accused Products) by providing a programmable device for data flow processing in a user-
configurable server. 
 
AMD Pensando Accused Products (AMD Distributed Service Card (DSC) or AMD Pensando Distributed 
Modules (DSMs)) are Data Processing Units (DPUs) and enabled system and programmable devices for data 
flow processing in a user-configurable server with swappable pods or cards. Further, AMD Pensando DSCs are 
deployed in Server, Smart Switch, and Appliance platforms for data flow processing. The AMD Pensando Data 
Processing Unit (DPU) features user-configurable P4 Pipelines for dynamic data processing. 
 
The AMD Pensando Accused Products infringe directly and/or indirectly by providing a programmable device 
for data flow processing in a user-configurable server. 
 
For example, the AMD Pensando Distributed Service Card (DSC) is a Data Processing Units (DPUs) enabled 
system and is a programmable device for data flow processing in a user-configurable server. Further, AMD 
Pensando DSCs are deployed in Server and Appliance platforms for data flow processing. The AMD Pensando 
Data Processing Unit (DPU) features user-configurable P4 Pipelines for dynamic data processing. 
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https://nowlab.cse.ohio-state.edu/static/media/workshops/presentations/exacomm23/exacomm2023_final-

Kimon.pdf, CV-AMD0016028. 
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https://www.servethehome.com/amd-data-center-solutions-at-amd-financial-analyst-day-2022/amd-fad-2022-

amd-securing-the-data-center/, CV-AMD0015776. 
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https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc/, 

CV-AMD0015842–CV-AMD0015843. 
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https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc/, 

CV-AMD0015843. 
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https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc/, 

CV-AMD0015843.  
 

 
Michael Galles and Francis Matus, “Pensando Distributed Services Architecture” in Theme Article: Hot Chips 

(2021), CV-AMD0016133. 
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Michael Galles and Francis Matus, “Pensando Distributed Services Architecture” in Theme Article: Hot Chips 

(2021), CV-AMD0016134. 
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Pensando Announces P4-programmable Platform and Joins P4 Community - Open Networking Foundation by 
Mario Baldi (2020), CV-AMD0016130; https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-

salina-dpu-in-2024-and-amd-epyc/., CV-AMD0015842. 
 

AMD Pensando DSCs are deployed in server, for example, as shown below, server platforms provided by Dell, 
HPE, Microsoft, Oracle, include AMD Pensando DSCs to provide data flow processing.  
 

 

 
https://infohub.delltechnologies.com/en-us/t/dpus-in-the-new-vsphere-8-0-and-16th-generation-dell-

poweredge-servers/, CV-AMD0017558–CV-AMD0017559. 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-business-docs/white-papers/vdse-with-amd-

white-paper.pdf, CV-AMD0015898. 
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https://www.amd.com/en/support/accelerators/pensando.html, CV-AMD0015777. 

 

 
https://www.hpe.com/psnow/doc/a50001239enw, CV-AMD0017537. 
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Industry-Leading AMD Pensando DPUs Enable Accelerated Data Centers with VMware vSphere 8: Advanced 

Micro Devices, Inc. (AMD), CV-AMD0016004. 
 

 
https://www.sdxcentral.com/articles/interview/why-ibm-picked-amd-pensando-dpus-for-scalable-cloud-native-

architecture/2023/07/, CV-AMD0015874. 

 
https://community.amd.com/t5/corporate/accelerating-microsoft-azure-with-amd-dpus/ba-p/604170,  

CV-AMD0015793. 
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https://ir.amd.com/news-events/press-releases/detail/1057/amd-expands-data-center-solutions-capabilities-

with, CV-AMD0016153. 
 

 
https://ir.amd.com/news-events/press-releases/detail/1057/amd-expands-data-center-solutions-capabilities-

with, CV-AMD0016153. 
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Furthermore, AMD Pensando DSCs or AMD Pensando DSMs are deployed in OEM vendor Smart Appliance 

and SmartSwitch platforms, including the HPE Aruba CX 10000 Switch Series. 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

smartswitches.pdf, CV-AMD0016041. 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/product-briefs/pensando-elba-

product-brief.pdf, CV-AMD0015774. 
 

 
 

https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/data-sheets/aruba-cx-10000-
series-datasheet.pdf, CV-AMD0015986. 
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[10a] a 
programmable logic 
device (PLD) 
having a first region 
and a second region; 

The Accused Products comprise a programmable logic device (PLD) having a first region and a second region. 
 
For example, the AMD Pensando DSC contains a programmable logic device (PLD) having a first region and a 
second region. The AMD Pensando DSC includes hardware or software modules that are programmable using 
P4 pipelines to accelerate and customize cloud infrastructure services. 
 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible/, CV-AMD0016147. 
 

Further, the PLD included in the Accused Products have a first region and the second region which include 
multiple hardware and/or software modules. For example, Coherent interconnect, P4 Ingress, P4 Egress and 
packet buffer are some of the modules in the first region. Similarly, P4 TxDMA, P4RxDMA, ARM cores are few 
examples of the modules within the second region.  

Advanced Micro Devices, Inc., Pensando Systems, Inc. - Ex. 1021, Page 000074

https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-octeon-fungible/
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-octeon-fungible/


Exhibit D: Claim Chart for U.S. Patent 10,985,943 
 

75 
RESTRICTED CONFIDENTIAL SOURCE CODE 

Claim Language Infringement Contentions and Exemplary Evidence of Infringement 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible/, CV-AMD0016147–CV-AMD0016148. 
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https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0016148. 
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Michael Galles and Francis Matus, “Pensando Distributed Services Architecture” in Theme Article: Hot Chips 

(2021), CV-AMD0016134. 
 

https://www.amd.com/system/files/documents/aruba-cx-10000-series-datasheet.pdf, AMD-CV-0004579. 
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https://www.principledtechnologies.com/Pensando/DSC-200-performance-0122.pdf, CV-AMD0015867. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

comparison-of-dpu-hardware-strategies.pdf, CV-AMD0015808. 
 

[10b] the first region 
comprising a 
hardware-based or 
firmware-based 
router having a 
bridge with a port 
enabling 
communication 
between the router 

The Accused Products include the first region comprising a hardware-based or firmware-based router with a 
port enabling communication between the router and the second region. 
 
The Accused Products include a packet buffer, P4 Ingress and P4 Egress pipelines which work together as a 
traffic manager and route the packets to different modules. Further, the packet buffer has multiple ports which 
are connected to P4 pipeline modules including P4 TxDMA, and P4RxDMA. Also, the first region has NX 
Coherent Interconnect which enables the communication between the first region and the second region.  
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and the second 
region; 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible, CV-AMD0016147–CV-AMD0016148. 
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https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0016148. 
 

 

 
mmi202102.issue.pdf (gibsonnet.net), CV-AMD0016199–CV-AMD00161200. 
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https://infohub.delltechnologies.com/en-us/l/dpus-in-the-new-vsphere-8-0-and-16th-generation-dell-

poweredge-servers/amd-pensando-dpu/, CV-AMD0016074. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

comparison-of-dpu-hardware-strategies.pdf, CV-AMD0015807. 
 
Further, by way of an example, it is shown below that the packet buffer is capable of routing packets to P4 
pipelines such as P4 TxDMA and P4 RxDMA.   
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https://docs.amd.com/r/en-US/ug1669-amd-pensando-ssdk-hello-world-user-guide/Redirect-P4-Action, 

CV-AMD0016083. 
 

[10c] the second 
region comprising a 
plurality of 
sandboxes with 
user-definable 

The Accused Products comprise the second region comprising a plurality of sandboxes with user-definable 
programmable electronic circuits of the PLD. 
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programmable 
electronic circuits of 
the PLD; and 

For example, the second region comprises one or more sandboxes with user-definable programmable electronic 
circuits of the PLD. For example, the second region contains the P4 pipelines (P4 TxDMA, and P4RxDMA) 
which function as sandboxes being that users can program them to function as needed. In addition, the accused 
product also includes ARM cores (second region) that users can program.  
 

 
https://www.servethehome.com/amd-pensando-giglio-dpu-for-2023-salina-dpu-in-2024-and-amd-epyc, 

CV-AMD0015842. 
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https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0015900. 
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https://www.principledtechnologies.com/Pensando/DSC-200-performance-0122.pdf, 

CV-AMD0015867. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

comparison-of-dpu-hardware-strategies.pdf, CV-AMD0015806. 
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https://cmsc28productionstorage.blob.core.windows.net/article-assets/5eecb987d386d2c61a5e67b0-2.pdf, 

CV-AMD0016072. 
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https://www.servethehome.com/dpu-vs-smartnic-sth-nic-continuum-framework-for-discussing-nic-

types/pensando-dsc-dpu-example-q2-2021/, CV-AMD0016364. 
 

 
[10d] an internal 
communication 
network in the PLD, 
coupling the port of 
the bridge of the 
router and the one 
or more sandboxes 

The Accused Products comprise an internal communication network in the PLD, coupling the port of the bridge 
of the router and the one or more sandboxes for the data flow processing. 
 
For example, the port included in the AMD Pensando DSC’s first region has a bridge that is lockable to prevent 
user access, and unlockable to enable user access, to each of the programmable P4 engines. 
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for the data flow 
processing, 

 
https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible, CV-AMD0016147–CV-AMD0016148. 
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https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0015900. 
 
Based upon information and belief, AMD Pensando DPU does not allow user to directly access the P4 engines 
or the P4 pipelines. In order to program the P4 engines, the user has to log in with SSDK compiler.  
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016120. 
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https://www.servethehome.com/hands-on-with-an-amd-pensando-elba-dpu-in-a-secret-lab-arm-nvidia-dell-

vmware-esxi-upt/, CV-AMD016077. 
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Furthermore, AMD Pensando has various hardware security features to prevent unauthorzied access to the P4 
engines. For example, AMD Pensando has a hardware based firewall at the PCIe interface which can restrict 
the user access to the P4 engines. Accordingly, it restricts any user to access the P4 engines as well as ARM 
cores. 
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Security Architecture of Pensando’s Distributed Services Platform, Pensando White Paper (2020),  

CV-AMD0017543.  
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Pensando IPsec Solutions, Pensando White Paper (2021), CV-AMD0016276. 

 
[10e] wherein the 
bridge is lockable to 
prevent user access, 
and unlockable to 
enable user access, 
to the plurality of 
sandboxes and user-
definable 
programmable 
electronic circuits 
therein. 

The Accused Products comprise a bridge, wherein bridge is lockable to prevent user access, and unlockable to 
enable user access, to the plurality of sandboxes and user-definable programmable electronic circuits therein. 
 
For example, the port included in the AMD Pensando DSC’s first region has a bridge that is lockable to prevent 
user access, and unlockable to enable user access, to each of the programmable P4 engines. 
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https://www.servethehome.com/amd-acquires-pensando-for-its-dpu-future-intel-ipu-nvidia-bluefield-marvell-

octeon-fungible, CV-AMD0016147–CV-AMD0016148. 
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https://www.servethehome.com/pensando-distributed-services-architecture-smartnic/hot-chips-32-pensando-

elba-block-diagram/, CV-AMD0015900. 
 
Based upon information and belief, the AMD Pensando DPU does not allow user to directly access the P4 
engines or the P4 pipelines. To program the P4 engines, the user must log in with SSDK compiler.  
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016120. 
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https://www.servethehome.com/hands-on-with-an-amd-pensando-elba-dpu-in-a-secret-lab-arm-nvidia-dell-

vmware-esxi-upt/, CV-AMD0016077. 
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AMD Pensando has various hardware security features to prevent unauthorzied access to the P4 engines. For 
example, AMD Pensando has a hardware based firewall at the PCIe interface which can restrict the user access 
to the P4 engines. Accordingly, it restricts any user to access the P4 engines as well as ARM cores. 
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Security Architecture of Pensando’s Distributed Services Platform, Pensando White Paper (2020),  

CV-AMD0017543.  
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Pensando IPsec Solutions, Pensando White Paper (2021), CV-AMD0016276. 

 
 

[11] The 
programmable 
device of claim 10, 
further comprising: 
the router to 
translate between a 
first protocol used 
external to the 
second region and a 
second protocol 

The Accused Products include a programmable device further comprising the router to translate between a first 
protocol used external to the second region and a second protocol used in the internal communication network 
of the PLD. 
 
For example, the router utilizes its P4 pipelines that it is coupled to in order to translate between a first protocol 
used external to the second region.  
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used in the internal 
communication 
network in the PLD. 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016111. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016114. 
 
For example, the router may take in encrypted packets, and decrypt them for use within the second region and 
internal communication network: 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/white-papers/pensando-

comparison-of-dpu-hardware-strategies.pdf, CV-AMD0015806. 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

sdn-policy-offload-user-guide.pdf, AMD-CV-0004621. 
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https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

sdn-policy-offload-user-guide.pdf, CV-AMD0015817. 
 

 
https://www.amd.com/content/dam/amd/en/documents/pensando-technical-docs/user-guides/pensando-ssdk-

ipsec-gw-user-guide.pdf, CV-AMD0016114. 
 

[12] The 
programmable 
device of claim 10, 
wherein each of the 

The Accused Products include sandboxes wherein each of the plurality of sandboxes comprises user-
programmable one or more of: analog circuitry, digital circuitry, memory, processors or controllers.  
 
See claim 3.  
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plurality of 
sandboxes 
comprises user-
programmable one 
or more of: analog 
circuitry, digital 
circuitry, memory, 
processors or 
controllers. 
 
[13] The 
programmable 
device of claim 10, 
wherein the bridge 
is lockable to enable 
reconfiguration of 
the plurality of 
sandboxes, prevent 
reconfiguration of 
the bridge and 
prevent 
reconfiguration of 
the router. 
 

The Accused Products comprise a bridge, wherein the bridge is lockable to enable reconfiguration of the 
plurality of sandboxes, prevent reconfiguration of the bridge and prevent reconfiguration of the router. 
 
See claim element 10e. 

[14] The 
programmable 
device of claim 10, 
wherein the bridge 
has a security layer 
to authenticate a 
user or verify a 
permission, to 

The Accused Products comprise a bridge, wherein the bridge has a security layer to authenticate a user or 
verify a permission, to reconfigure one or more of the plurality of sandboxes. 
 
See claim 5. 
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reconfigure one or 
more of the plurality 
of sandboxes. 
 
[15] The 
programmable 
device of claim 10, 
further comprising: 
the router 
configured to 
perform analytics on 
resources of the 
programmable 
device, on a per 
module basis, 
including 
determining 
communication 
bandwidth and 
resource utilization 
in the plurality of 
sandboxes. 

The Accused Products are programmable devices including a router configured to perform analytics on 
resources of the programmable device, on a per module basis, including determining communication 
bandwidth and resource utilization in the plurality of sandboxes. 
 
See claim 6. 

[16] The 
programmable 
device of claim 10, 
wherein the each of 
the plurality of 
sandboxes 
comprises one or 
more port interfaces 
configurable as to 
data width or speed. 

The Accused Products include sandboxes, wherein each of the plurality of sandboxes comprises one or more 
port interfaces configurable as to data width or speed. 
 
See claim 7. 
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[17] The 
programmable 
device of claim 10, 
wherein each of the 
plurality of more 
sandboxes 
comprises clock 
cycle utilization 
regulation for 
controlling power 
consumption or 
thermal 
characteristics. 

The Accused Products include sandboxes, wherein each of the plurality of more sandboxes comprises clock 
cycle utilization regulation for controlling power consumption or thermal characteristics. 
 
See claim 8. 

[18] The 
programmable 
device of claim 10, 
wherein the 
plurality of 
sandboxes is 
logically or 
physically 
combinable to form 
a single, larger 
sandbox. 

The Accused Products include sandboxes, wherein the plurality of sandboxes is logically or physically 
combinable to form a single, larger sandbox. 
 
See claim 9. 
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