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’2893 Patent Claim Qualcomm Accused Instrumentalities1 

10. A method of 
designing an 
integrated circuit 
comprising a 
plurality of 
functional blocks, 
and a data 
communication 
network 
comprising a 
plurality of 
network stations 
being 
interconnected via 
a plurality of 
communication 
channels for 
communicating 
data packages 
between the 
functional blocks 

Without conceding that the preamble of claim 10 of the ‘2893 Patent is limiting, Qualcomm 
Incorporated and Qualcomm Technologies, Inc.’s (collectively, “Qualcomm”) Accused 
Instrumentalities are integrated circuits and Qualcomm performs a method of designing an 
integrated circuit comprising a plurality of functional blocks, and a data communication network 
comprising a plurality of network stations being interconnected via a plurality of communication 
channels for communicating data packages between the functional blocks, either literally or under 
the doctrine of equivalents.   
 
Included in the Accused Instrumentalities are Qualcomm’s integrated circuits that incorporate, 
implement, utilize, include, or otherwise comprise one or more network on chip interconnects. 
For example, the Snapdragon 8+ Gen 1 Mobile Platform (hereinafter, “Snapdragon SoC”) is an 
integrated circuit comprising a plurality of functional blocks:  
 
 

 
1 The Accused Instrumentalities include Qualcomm’s integrated circuits (“ICs”) that incorporate, implement, utilize, include, or otherwise comprise one or more network on chip 
interconnects (“NoCs”); and products, devices, systems or apparatuses, whether Qualcomm’s or others’, incorporating, implementing, utilizing, including, or otherwise comprising 
such Qualcomm ICs. The Qualcomm Snapdragon 8+ Gen 1 Mobile Platform SoC is charted as representative of the Accused Instrumentalities.  The citations to evidence contained 
herein are illustrative and should not be understood to be limiting. The right is expressly reserved to rely upon additional or different evidence, or to rely on additional citations to the 
evidence already cited herein. 
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https://www.qualcomm.com/products/application/smartphones/snapdragon-8-series-mobile-
platforms/snapdragon-8-plus-gen-1-mobile-platform  
 
The Accused Instrumentalities comprise a plurality of modules, for example Qualcomm Adreno 
GPU; Qualcomm Kryo CPU; Qualcomm Hexagon Processor; and Platform Security Foundations, 
Trusted Execution Environment & Services, Secure Processing Unit (SPU): 
 
 

https://www.qualcomm.com/products/application/smartphones/snapdragon-8-series-mobile-platforms/snapdragon-8-plus-gen-1-mobile-platform
https://www.qualcomm.com/products/application/smartphones/snapdragon-8-series-mobile-platforms/snapdragon-8-plus-gen-1-mobile-platform
https://www.qualcomm.com/products/application/smartphones/snapdragon-8-series-mobile-platforms/snapdragon-8-plus-gen-1-mobile-platform
https://www.qualcomm.com/products/application/smartphones/snapdragon-8-series-mobile-platforms/snapdragon-8-plus-gen-1-mobile-platform
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Snapdragon 8+ Gen 1 Mobile Platform Product Brief, 
https://www.qualcomm.com/content/dam/qcomm-martech/dm-
assets/documents/Snapdragon-8-plus-Gen-1-Product-Brief.pdf, at 2.  
 
 
 
 

https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/Snapdragon-8-plus-Gen-1-Product-Brief.pdf
https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/Snapdragon-8-plus-Gen-1-Product-Brief.pdf
https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/Snapdragon-8-plus-Gen-1-Product-Brief.pdf
https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/Snapdragon-8-plus-Gen-1-Product-Brief.pdf
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The Accused Instrumentalities utilize Arteris network on chip interconnect technology, and/or a 
derivative thereof, (collectively, the “Arteris NoC”)2 to exchange messages: 
 

 
 
https://web.archive.org/web/20210514110614/https://www.arteris.com/customers  

 
2 To the extent that the Snapdragon SoC does not use an NoC provided by Arteris Inc. in the wake of Qualcomm Technologies, Inc.’s 2013 acquisition of Arteris technology (see 
https://www.arteris.com/press-releases/Qualcomm-Arteris-asset-acquisition-2013_oct_31; https://www.fiercewireless.com/tech/qualcomm-acquires-arteris-noc-tech-assets-team), 
on information and belief, the Snapdragon SoCs use one or more NoCs that are derived from, based upon, and/or sufficiently similar in all respects material to NST’s infringement 
contentions as, the structure, function and operation of the Arteris NoC technology described in the materials cited and reproduced herein.  NST expressly reserves its right to 
supplement these contentions upon receipt of technical discovery from Qualcomm and Arteris.  

https://web.archive.org/web/20210514110614/https:/www.arteris.com/customers
https://web.archive.org/web/20210514110614/https:/www.arteris.com/customers
https://www.arteris.com/press-releases/Qualcomm-Arteris-asset-acquisition-2013_oct_31
https://www.arteris.com/press-releases/Qualcomm-Arteris-asset-acquisition-2013_oct_31
https://www.fiercewireless.com/tech/qualcomm-acquires-arteris-noc-tech-assets-team
https://www.fiercewireless.com/tech/qualcomm-acquires-arteris-noc-tech-assets-team
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https://www.arteris.com/press-releases/Qualcomm-Arteris-asset-acquisition-2013_oct_31; 
https://www.fiercewireless.com/tech/qualcomm-acquires-arteris-noc-tech-assets-team 
 
 
Large SoCs, such as the Accused Instrumentalities may include multiple classes of Arteris NoC 
data communication network: 
 

https://www.arteris.com/press-releases/Qualcomm-Arteris-asset-acquisition-2013_oct_31
https://www.arteris.com/press-releases/Qualcomm-Arteris-asset-acquisition-2013_oct_31


U.S. Patent No. 8,072,893 (Dielissen & Rijpkema) 
“Integrated circuit with data communication network and IC design method” 

 

7 

 

’2893 Patent Claim Qualcomm Accused Instrumentalities1 

 
 
See Physical Interconnect Aware Network Optimizer, http://www.ispd.cc/slides/2018/s7_2.pdf, 
at slide 9. 
 
The Arteris NoC in the Accused Instrumentalities is a data communication network comprising a 
plurality of network stations being interconnected via a plurality of communication channels for 
communicating data packages between the functional blocks, either literally or under the doctrine 
of equivalents. 
 

http://www.ispd.cc/slides/2018/s7_2.pdf
http://www.ispd.cc/slides/2018/s7_2.pdf
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For example, connections between modules within the Arteris NoC may be defined by a 
connectivity table:  
 

 
See Physical Interconnect Aware Network Optimizer, http://www.ispd.cc/slides/2018/s7_2.pdf, 
at slide 12. 
 
As another example, in an implementation of the Arteris NoC by Texas Instruments, which on 
current information and belief is the same or similar to Qualcomm’s implementation, a connectivity 
matrix and “ConnIDs” are used: 
 

http://www.ispd.cc/slides/2018/s7_2.pdf
http://www.ispd.cc/slides/2018/s7_2.pdf
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DRA79x SoC Technical Reference Manual, 
https://www.ti.com/lit/ug/spruif7c/spruif7c.pdf?ts=1638387986460&ref_url=https%253A%252F
%252Fw at pg. 2965.  

https://www.ti.com/lit/ug/spruif7c/spruif7c.pdf?ts=1638387986460&ref_url=https%253A%252F%252Fw
https://www.ti.com/lit/ug/spruif7c/spruif7c.pdf?ts=1638387986460&ref_url=https%253A%252F%252Fw
https://www.ti.com/lit/ug/spruif7c/spruif7c.pdf?ts=1638387986460&ref_url=https%253A%252F%252Fw
https://www.ti.com/lit/ug/spruif7c/spruif7c.pdf?ts=1638387986460&ref_url=https%253A%252F%252Fw
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DRA79x SoC Technical Reference Manual, 
https://www.ti.com/lit/ug/spruif7c/spruif7c.pdf?ts=1638387986460&ref_url=https%253A%252F%252Fw 
at pg. 2966. 
 
The Arteris NoC uses Network Interface Units (NIUs) “at the boundary of the NoC” and which 
“connect[] IP blocks to the network”:  
 

https://www.ti.com/lit/ug/spruif7c/spruif7c.pdf?ts=1638387986460&ref_url=https%253A%252F%252Fw
https://www.ti.com/lit/ug/spruif7c/spruif7c.pdf?ts=1638387986460&ref_url=https%253A%252F%252Fw
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See Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-
theory-and-practice-embedded-multi-core-systems-6f26qivv11f0, at 311, 312-313; see id at 308 
(explaining that Chapter 11 of this book describes the function of the Arteris NoC: “In this chapter 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
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we will present an MPSoC platform […] using Arteris NoC as communication infrastructure.”). On 
current belief, this book describes the structure, function and operation of Arteris NoCs (including 
any derivatives thereof) from approximately 2009 to present day. 

As a further illustration, in the Arteris NoC, “[a]n NTTP transaction is typically made of request 
packets, traveling through the request network between the master and the slave NIUs, and 
response packets that are exchanged between a slave NIU and a master NIU through the response 
network…. Transactions are handed off to the transport layer, which is responsible for delivering 
packets between endpoints of the NoC (using links, routers, muxes, rated adapters, FIFOs, etc.). 
Between NoC components, packets are physically transported as cells across various interfaces, a 
cell being a basic data unit being transported. This is illustrated in Figure 11.1, with one master and 
one slave node, and one router in the request and response path.” 
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See Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-
theory-and-practice-embedded-multi-core-systems-6f26qivv11f0, at 312. 

each data package 
comprising N data 
elements including 
a data element 
comprising 
routing 
information for the 

Without conceding that the preamble of claim 10 of the ‘2893 Patent is limiting, in the Arteris NoC 
utilized by the Accused Instrumentalities, each data package comprising N data elements including 
a data element comprising routing information for the network stations, N being an integer of at 
least two, either literally or under the doctrine of equivalents. 
 
For example, the “Arteris NTTP protocol is packet-based” and the packets, which have “header and 
necker cells [that] contain information relative to routing, payload size, packet type, and the packet 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
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network stations, 
N being an integer 
of at least two 

target address,” are “transported to other parts of the NoC to accomplish the transactions that are 
required by foreign IP nodes”: 
 

 
See Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-
theory-and-practice-embedded-multi-core-systems-6f26qivv11f0, at 313. 
 
As yet a further illustration, packets in the Arteris NoC are “delivered as words that are sent along 
links and “[o]ne link (represented in Figure 11.1) defines the following signals”: 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
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Id. at 313-314. 
 
As a further example, the packets sent in the Arteris NoC are “composed of cells that are organized 
into fields, with each field carrying specific information”: 
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Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-theory-
and-practice-embedded-multi-core-systems-6f26qivv11f0, at 313, 314-315. 
 

the plurality of 
network stations 

Without conceding that the preamble of claim 10 of the ‘2893 Patent is limiting, in the Arteris NoC 
utilized by the Accused Instrumentalities, the plurality of network stations comprise a plurality of 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0


U.S. Patent No. 8,072,893 (Dielissen & Rijpkema) 
“Integrated circuit with data communication network and IC design method” 

 

19 

 

’2893 Patent Claim Qualcomm Accused Instrumentalities1 

comprising a 
plurality of data 
routers and a 
plurality of 
network interfaces, 
each of the data 
routers being 
coupled to a 
functional block 
via a network 
interface 

data routers and a plurality of network interfaces, each of the data routers being coupled to a 
functional block via a network interface, either literally or under the doctrine of equivalents. 
 
For example, the Arteris NoC uses Network Interface Units (NIUs) “at the boundary of the NoC” 
and which “connect[] IP blocks to the network”:  
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See Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-
theory-and-practice-embedded-multi-core-systems-6f26qivv11f0, at 311, 312-313. 

As a further illustration, in the Arteris NoC, “[a]n NTTP transaction is typically made of request 
packets, traveling through the request network between the master and the slave NIUs, and 
response packets that are exchanged between a slave NIU and a master NIU through the response 
network…. Transactions are handed off to the transport layer, which is responsible for delivering 
packets between endpoints of the NoC (using links, routers, muxes, rated adapters, FIFOs, etc.). 
Between NoC components, packets are physically transported as cells across various interfaces, a 
cell being a basic data unit being transported. This is illustrated in Figure 11.1, with one master and 
one slave node, and one router in the request and response path.” 
 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
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See Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-
theory-and-practice-embedded-multi-core-systems-6f26qivv11f0, at 312. 

As a further illustration of the routers in the Arteris NoC: 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
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11.3.3.2 Routing 

The switch extracts the destination address and possibly the scattering infor- 
mation from the incoming packet header and necker cells, and then selects 
an output port accordingly. For a request switch, the destination address 
is the slave address and the scattering information is the master address 
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FIGURE 11.6 
Packet transportation unit: Router architecture. 
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Id. at 320. 

As a further illustration of the network interfaces in the Arteris NoC: 

 
 
Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-theory-
and-practice-embedded-multi-core-systems-6f26qivv11f0, at 317. 
 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
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Id. at 318. 

the method 
comprising the 
acts of: 
 
identifying a first 
communication 
channel between a 
first network 
station and a 
second network 
station that has a 
data transfer delay 
exceeding a 
predefined delay 
threshold; and 

The method of designing the Accused Instrumentalities includes identifying a first communication 
channel between a first network station and a second network station that has a data transfer delay 
exceeding a predefined delay threshold, either literally or under the doctrine of equivalents. 
 
For example, when it is identified that a signal cannot cross a chip in one clock cycle, designing the 
Accused Instrumentalities incorporating the Arteris NoC includes pipelining for distance spanning, 
either literally or under the doctrine of equivalents.   
 
As an illustration, a signal traveling “~6mm” has a propagation delay of “~400ps/mm”, requiring 
at least “2400ps to span the Distance”; thus requiring “at least 3 pipeline stages and 4 clock cycles to 
meet timing.” 
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See Physical Interconnect Aware Network Optimizer, http://www.ispd.cc/slides/2018/s7_2.pdf, 
at slide 3. 

in response to the 
identifying act, 
inserting M*N 
data storage 
elements into the 
data 
communication 
network, M being 

In response to the identifying act, the method of designing the Accused Instrumentalities includes 
inserting M*N data storage elements into the data communication network, M being a positive 
integer, for introducing a delay of M*N cycles on the first communication channel, either literally or 
under the doctrine of equivalents. 
 
For example, in the Arteris NoC, “[a]n NTTP transaction is typically made of request packets, 
traveling through the request network between the master and the slave NIUs, and response 
packets that are exchanged between a slave NIU and a master NIU through the response 

http://www.ispd.cc/slides/2018/s7_2.pdf
http://www.ispd.cc/slides/2018/s7_2.pdf
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a positive integer, 
for introducing a 
delay of M*N 
cycles on the first 
communication 
channel. 

network…. Transactions are handed off to the transport layer, which is responsible for delivering 
packets between endpoints of the NoC (using links, routers, muxes, rated adapters, FIFOs, etc.). 
Between NoC components, packets are physically transported as cells across various interfaces, a 
cell being a basic data unit being transported. This is illustrated in Figure 11.1, with one master and 
one slave node, and one router in the request and response path.” 
 

 
 
See Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-
theory-and-practice-embedded-multi-core-systems-6f26qivv11f0, at 312. 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
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As a further example, a “delay pipeline is automatically inserted in the input controller to keep data 
and routing information in phase” and an input pipe “introduces a one-word-deep FIFO”: 

 

*  *  * 

 

See Networks-On-Chips Theory and Practice, https://vdoc.pub/download/networks-on-chips-
theory-and-practice-embedded-multi-core-systems-6f26qivv11f0, at 322. 
 
As a further example the crossbar may have pipeline storage elements and the output controller 
contains a FIFO storage element “with as many words as there are date pipelined in the crossbar”: 

https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
https://vdoc.pub/download/networks-on-chips-theory-and-practice-embedded-multi-core-systems-6f26qivv11f0
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Id. at 323. 
 
The buffering and pipeline stages are shown in the following depiction of the router architecture of 
the Arteris NoC: 
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Id. at 320. 
 
As another example, the “fwdPipe” parameter “introduces a true pipeline register on the forward 
signals” and “inserts the DFFs required to register a full data word as well as with control signals, 
and a cycle delay is inserted for packets traveling this path”: 
 

 

 
 
Id. at 323-324. 
 
As another example, pipelines may be automatically inserted by the Arteris NoC to close timing: 
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Using SoC Interconnect IPs to Improve Physical Layout, http://mpsoc-
forum.org/archive/2015/slides/45B-Charles%20Janac.pdf, at slide 14.  
 
As a further illustration, the Arteris NoC includes pipelining for distance spanning when traveling 
“~6mm” has a propagation delay of “~400ps/mm”, requiring at least “2400ps to span the 
Distance”; thus requiring “at least 3 pipeline stages and 4 clock cycles to meet timing.” 

http://mpsoc-forum.org/archive/2015/slides/45B-Charles%20Janac.pdf
http://mpsoc-forum.org/archive/2015/slides/45B-Charles%20Janac.pdf
http://mpsoc-forum.org/archive/2015/slides/45B-Charles%20Janac.pdf
http://mpsoc-forum.org/archive/2015/slides/45B-Charles%20Janac.pdf
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See Physical Interconnect Aware Network Optimizer, http://www.ispd.cc/slides/2018/s7_2.pdf, 
at slide 3. 

 

http://www.ispd.cc/slides/2018/s7_2.pdf
http://www.ispd.cc/slides/2018/s7_2.pdf



