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Disclaimer 
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Presentation Disclaimer: All opinions, judgments, recommendations, 

etc. that are presented herein are the opinions of the presenter of the 

material and do not necessarily reflect the opinions of the PCI-SIG®. 
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Autonomous Vehicles 

Better: Automated - not autonomous - driving 
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CES 2019: Multi-GPU/SoC ECUs 
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System Overview L4 AV 
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Data-in-Motion Processing 

o 100 Gbps raw bandwidth, or more 

 

 

 

 

 

 

o Data Granularity Issues 
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Pixels Lines Frames 

Bytes Kilo Bytes Mega Bytes 

Up to 16 Cameras @2.5 Gbps 
 
Up to 4 Radar @ 1..10 Gbps 
 
Up to 4 Lidar @ 1..10 Gbps 
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Algos Drive Compute Needs 

Combine classical image processing with DNN  
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PCIe® Comes to the Rescue! 

o Relevant CPUs/GPUs/SoCs all have PCIe! 
 
 
 
 
 
 
 

o Č Build ECU with ñPCIe networkò 
Å Industry standard, relevant chips all have PCIe 

Å Low latency (micro-seconds) 

Å High bandwidth (tens of Gigabits per second) 
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PCIe Non-Transparent Bridge 

o Non-Transparent Bridge (NTB) connects multiple Root Ports 

o Example of NTB Back-2-Back 
(Example from Intel Xeon C5500) 
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PCIe NTB ï A Defacto Standard 

o ñUsing Non-transparent Bridging in PCI 

Express Systemsò ï Jack Regula, 2004 

o Linux NTB from Jon Mason 

o Supported by Linux kernel 

Åntb.h 
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NTB - Programmerôs View 

o Great, a network device! 

o R/W via TCP sockets 
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Automotive Comm. Standards 
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PCIe NTB via Daisy-Chain 

 

 

 

 

 

 
 

o Not optimal for Automotive ECU 
Å Shared Bandwidth  

Å Not resilient to HW failures 

Å Added Latency for ID translation 
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(Example from Intel Xeon C5500) 


