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Automotive Market Discontinuities…. 

Open Source 
Software 

Integration  

CE 
Integration 

Software 
Functional 

Safety 

ADAS 
Telematics 

Standards  



Driver and Passenger Connectivity Needs   

Driver 

• Navigation 

• Radio / Media Player 

• Concierge Services 

• Phone 

• Real-time travel information 

Passengers 

• Social Media 

• Streamed Services 

• Web Browsing 

• Android Apps 

 

Courtesy : Volvo Car 



Vehicle Infrastructure Communication 

Image : Courtesy Robert Bosch 
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26% 

9% 65% 

23% 

19% 
58% 

2011 2013 

Source:  VDC Research, 2013 

Growth of OSS for Automotive Innovation  

 Use of Open Source software has doubled 2011-2013 

 New challenges :  

 Licensing,  Copyleft,  Security,  Integration,  Maintenance & Updates 

Commercially Sourced Open Source In-House 
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Linux Operating System will dominate 

• Linux Infotainment design-starts are increasing 
• GENIVI uptake is growing slowly 

Source : Strategy Analystics May 2014 
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Semiconductor Platform Requirements 
 

 Infotainment / ADAS   

— Multi-Core, high-performance 

— GPU Support 

— Communication and Connectivity hardware 

— Security Model 

 Instrument Cluster 

— High Performance Graphics 

— GPU / GPU Sharing 

 ECUs 

— Low-cost MCUs 

— Secure Communications 

— Design Tool support 

— Vehicle Network Integration / AUTOSAR 
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Example : Taking Linux to SOP .. 

GENIVI ? 

Additional 
Recipes 

BSP 
Hardening 

3rd Party App  
Framework 

HMI  
Integration 

Fast Boot 
Kernel Tuning 

SOP Ready 
Base  
Distribution 
- Yocto 
- Open Embedded 

Development toolchain and IDE 
gcc / glibc / gdb  JTAG  Kernel debug  
Libraries  Application Analyzer   

Test & 
QA 
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Mentor Linux Platform - SuperBSP and OPTstack
® 

SuperBSP 

Linux Userspace 

SoC 

Audio 
 
• Audio Management 
• Audio Processing 
• Audio Integration 

Graphics & Video 
 
• Graphics 
• optimization 
• integration 

• Video Capturing 
 

System Libraries 
• Integration 
• Configuration 
• Maintenance 

 

System Services 
• System OnOff  

with FastBoot 
• Lifecycle Management 
• Persistency 

HMI 

IBC (Initial Boot Code) 
Automotive FastBoot Bootloader  Power-Fail-Safe Update 

Linux OS 
Automotive BSP  Optimization/FastBoot   

Silicon Vendor Communication  Configuration  Maintenance 

Wayland ALSA Peripheral drivers 

Applications (Navigation, Mutlimedia, Soft Radio, etc) 
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Connectivity Requirements   
 Connectivity in the Vehicle   

– Connectivity between ECUs / Data sharing 

– Connectivity between passengers / WiFi Hotspots 

– Tethering of consumer devices 

 External connectivity 
– Data and voice channels over the cellular network 

– Dedicated Short Wave Radio (DSCR) V2X devices 

– Internet connection via Wi-Fi, LTE, or some other means 

– Wireless connection to a remote keyless entry (RKE) fob, NFC, Bluetooth, 
Wireless 

– Radio.. 

 Keywords : 

— Cost Optimized 

— Secure 

— High Quality 
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DSRC Example – Cohda Wireless 
 Dedicated module 

 Integrates into vehicle 
network (CAN) 

 Non-line of sight  

 Uses on-board RTOS   
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WiFi / BT Integration - CSR 

CPU Core 

M
e
m

o
ry

 

P
e
ri
p
h
e
ra

ls
 

CPU Core 

CPU Core CPU Core 

Freescale i.MX6 SoC 

SDIO 

BlueTooth 
Module 

CSR8311A08 

WiFI 
Module 

CSR6030A11 

WiFi/BT Combi 
ATP Linux Kernel 

MGC 
Drivers 

G
P
IO

 

Middleware 

Synergy 
BT 

Stack 

Synergy 
WiFI 
Stack 

USB 
I2S 

SDIO 

WiFI Unify Driver 

Libraries 

WiFI MMC Host Driver 

USB 
BT Driver 

LXC 

Android Run-Time Qt / 
Graphics 

Bluetooth & WiFi Module 
STA and AP modes (WiFi) 
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Tethered SmartPhone 

 Use SmartPhone capabilities for 

 Navigation, Music/Movies, Phone 

 External Data Services 

 USB or WiFi connection to head unit 

 Apple CarPlay and Google Android Auto are both 
emerging 

 MirrorLink provides Open Source option for 
Android – promoted by CCC 



© 2013 Car Connectivity Consortium. All Rights Reserved. 10/16/2014 

Many Members, One Mission 

Once connected, no 
need to touch or look 

at your phone 

(USB/Wifi) 

Allows (new) smartphone 
based apps to be used in the 
car 
 

 
 
 

Safer use of Smartphone apps 
by using vehicle controls 

Automakers in control of what 
apps are allowed from 
smartphone 
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Source:  VDC Research, 2013 

Source:  AUTOSAR Global Strategy – Strong Focus on China, Simon Furst (BMW Group) 

ECU Connectivity 

 AUTOSAR consortium 

— Established 2003 : 
Daimler, VW, Bosch… 

— Now has strong global 
support, mandated by 
many OEMS in RFQs 

 Provides standardized 
interface for ECU 
interface and architecture 

 Improve reusability, 
reduce cost, offer wider 
market choice 

 

 

AUTOSAR Expected Growth 

0%

20%

40%

60%

80%

100%

2011 2013 2016 2020
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Gianpaolo Macario 

Architectures 



Typical Infotainment and Cluster Architecture 

IVI Linux 

FastBoot 

RTE 

BSW 

AUTOSA

R Hypervisor (2xA15) 

Instrument Cluster Unit 

  

CAN BUS 

Android 

GOS 

AXSB 
Nucleus 

FastBoot 

Infotainment Display Rear Seat  

Entertainment 

Tethered  

SmartPhone 

Secure Comms 

i.MX6 

ADAS 

Surround View 

Cameras 

Cellular 

Modem or 

WiFI Link 



Instrument Cluster, ADAS, AUTOSAR  & Infotainment 

IVI Linux 

FastBoot 

AUTOSAR

BSW & 

CAN Stack 

on J6 M4 
Hypervisor (2xA15) 

Cluster Display 

  

CAN, CAN FD, FlexRay 

Ethernet  BUS 
AXSB 

RTOS 

FastBoot 

Infotainment Display 

Android Phone  

Connectivity 
  

USB 

FM/AM Antennas 

RearView Camera   

iPhone  

Connectivity 
  

Other ECUs 
  

Software 

Radio Tuner 
  

ADAS 

Support 
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Gianpaolo Macario 

Thank You 
  


