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About MAZDA

New Technologies and Infrastructure

* Introduce Mazda Connect with on-board communication device

nnected :
Co o Start connected services

* Evolve and offer advanced safety technologies

Autonomous « Deliver Mazda Co-Pilot Concept

* Study participation in sharing business

Shared * Jointly pilot shared mobility in rural area

* Introduce EVs
Electrification * Develop multiple electrification technology
* Introduce plug-in hybrids

MAZDA MX-30




In-Vehicle Infotainment System

VI System

» Software scales
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Development of IVI System

IVI systems become more sophisticated and complex, and requirements diversity.
An efficient advanced development process is essential.

System

Requirements

Advanced Development Application /Service
Process > e
Feasibility study Verification and >
- Performance S Prototype _\“I“ \ GRADELINUX
-  Resource | ,
- Usability

No suitable hardware for prototyping \




Reference Hardware Expert Group

Reference Hardware System Architecture Expert Group(RHSA-EG) is established by

OEMs.

Objectives

-Design a hardware architecture for prototyping to meet the various requirements of

an automobile.
-Manufacture as reference hardware and introduce to t

ne community.

- Accelerate the AGL software ecosystem by proposing t

ne use of reference hardware.



Variation of hardware

Variation of performance
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~ Variation of peripherals |

Camera, External Media, Tuner, Mic,

Sensor, Manipulation Device, Display,
Speaker, CAN, WiFi, Bluetooth...
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Realize the variation of hardware in an unified architecture




Requirement for Open Hardware

- Flexible and scalable hardware configurations =

~ Selectable \ , | ,
& | Modular Architecture

Interchangeable - Multiple SoCs and Peripherals support

: A Disclose interface specification
Requirement . Open . P .
Specifications Interface - Community members are free to design

P | and manufacture their own boards.
. - Automotive crade devices
Vehicle \\

Mountable  ~ Vehicle Interfaces
- 2 DIN Form factor



Use-cases

-AGL Demonstration
- Richer demonstration with vehicle or vehicle devices
- Easier deployment of software

-PoC /Prototype of Advanced Development
- Customizable specs for system requirements
- Prototyping of cutting-edge hardware
- Feasibility study with vehicles

Available to many members of the community for a variety of use-cases




15t Step: Proof of Concept

Validation and verification of ‘Modular Architecture’

- 2 boards structure - Main board /Extension board
-Main board is interchangeable

[Variation of performance] Interchangeable

. car x86 arch. |
Miain boare { “ [ SoC Board

Starter Kit )

--------------- - Interface -

~

{ Variation of peripherals ]

~

(({ Extension board [ Kingfisher

Developed x86 SoC board connectable to Kingfisher

[ Kingfisher

) )

validated and verified the interchangeability with R-Car Starter Kit
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2nd Step: Reference Hardware Development

Challenges
1. Reallocation of functions of Main / Extension Board for reusability improvement

2. Versatile interface between Main / Extension boards
3. BSP support and compatibility

Design Manufacturing Distribution

- Selectable &
Interchangeable

- Vehicle Mountable

- Distributed to AGL major
members for evaluation
and BSP development.

- UCB 11.0 with supported
BSP released.




2nd Step: Open Interfaces

Design Guidelines and Block Diagram are available on RHSA-EG Wiki page.

Design Gui for Control (+50C) Board

1. Overview

This document includes principles and steps for circuits and boards design of Reference Hardware.

Reference Hardware aims 1o provide a standard envil for ing in-vehicle i system and 5o on.
Reference Hardware consists of PCBs with a different i ity. Therefore, a SoC or peripl circuitry can be easily
replaced without compatibility issues when a common principal design is adopted. It helps build i
faster and is able to be directly installed in a vehicle when the size is 2DIN.

R-Car H3 Ref. Hard Block Diagram
‘Control

=] LR, F-Car H3 5IF
= L= e = & i o

ERIL-HE | wideoowto | Mo nl
oyt

2. Hardware Structure

The structure consists of three main blocks: Vshicle block which processes vehicle signals and in-vehicle networks such as
CAN, Audio block which processes sound input and cutput, and Control block which processes MultiMedia and HLOS, etc.
Boards are grouped into each block and the same two 120pin connector and ane 40pin connectar are used to connect
between blocks. Same signals are connected in the same manner. Vehicle block and Audio block can be combined as one
block depending on a scale or purpese of the development.

Each peripheral circuit, or peripheral board, is divided by one specific functionality which enables various configuration to
meet different purposes or functionzl requirements.

Figure 1 shows overall board structure.

Figure 2 shows that the control signals are transmitted between the SoC and each peripheral board via FRGA on Control
Board, and the connecting terminals can be changed by reconfiguring the FRGA's internal circuit.

is distributed to each board via Vehicle Board.
12[V] basically. +5.8(V] and +3 B[] power i
{Control Board) pin connector. +5 B[] is used for the source of
: eommonly used +3.3[V] and +1 B[V] power

@ Audio Block +12[V] can be supplied via ather dedicated

{Audio Board) lied +12[W] from wehicle should use withstand

. able or smoke-free when shortad at output side

&3 vehicte Block

Control Block

i

1 WidesQutl |

(Vehicie Board)
Fropetet ¢ Priphersl B ! de at +12[V] through 10 pins rated for 0.5[A/pin]
o ! ector can supplies is 9[A] when a cable used is
Control 1C P !
L 1 [A]. and the current capacity of 11 pins rated for
[ Esner | SoC ! er supply line is 3 5[], and the current capacity of
% m m : used in Vizhidle Board [0.5[A] retained], 5.0[A] from
2 IC E er supply are the electrical current can be
FEE :
E | d via thel 20pin connector,
5 ! ough the signal named a5 10_VEHICLE, Audio
_ ' g 2enl DIO, and Control boards suppiiers power to its
Ll 40pin x1 0 [for VideoOut board terminals) and 10_IF (USB

Same signals are transmitted
£ all blocks for boards)
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Figure 1 Reference Hardware Board Structure
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AGL Community members are free to design and manufacture

your own boards.



Exhibition at CES 2020

Demonstration of
Reference Hardware
with vehicle devices

R-Car H3/M3 SiP



Next Step: Efforts to promote reference hardware

1. Modular architecture of software
Minimize the impact of changes in SoC and peripherals on software

————

Introduce a mechanism to localize device-dependency

2. Distribution of Reference Hardware
Offer reference hardware available to community members.

Establish sales channels to the community




Modular architecture of software

L

AGL-0SS Source Source Software build for each hardware configuration
Source codes codes :
codes . P IS necessary.

- Software is not reusable when the

Software Software combination of SoC and peripheral devices is
for Board-A for Board-B Changed_

- Software rebuilding takes time.
T

Device driver for A Device driver for B

Disturb development efficiency




Modular architecture of software

| Introduction of Device Virtualization
Technology

AGL*OSS
Source
Codes

- Separate software into device-dependent and

Software device-independent parts

Device-independent part for any boards

- Introduce device virtualization technology to
the device-dependent part, and device

differences are absorbed by the virtualization
technology.

- By changing only the device-dependent part
of the software, support for various SoCs and
peripherals can be realized.

Device-dependent parts EBISUIEAATRIIEN VA ile])

e

? Improve development efficiency
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Implementation Idea of Device Virtualization - VirtlO

Software
for any boards

Frontend

Backend

VirtlO Interface

Device Driver for A

Device Driver for B

-VirtlO is an 1 /O framework that virtualize
devices through paravirtualization device
driver.

- Device-dependent part can be consolidated
in the Backend.

- Virtualization EG is introducing VirtlO to AGL
UCB.

- Session ‘Software Define Architecture in a
Car: Using VIRTIO to Change the Way the Car
Software Developed’ is performed by
OpenSynergy.

——
RHSA-EG will collaborate with

Virtualization EG to consider modular
architecture of software using VirtlO




Distribution of Reference Hardware

-Usage of distributed Reference Hardware (20 units)
-BSP development / Continuous integration and automated test
-Demonstration / Exhibition

-Sales of Reference Hardware
-Improving availability
-AGL community members become available for purchase.
- Sales starts from summer of 2021.(T.B.D.)

AGL community

Panasonic ) BT mombert
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Reference Hardware Expert Group

Expert Group Members

p
Concept

&AHmazopa HONDA $suzuki TOYOTA

The Power of Dreams

Development

Panasonic
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Conclusion

Accelerating AGL eco-system cycle by Reference Hardware
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THANK YOU

Images used under license from Shutterstock.
Follow Your Dream performed by Black Rhomb, used under license from Shutterstock.



