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Agenda:

» ADAS Market Opportunity

» Problem Statement

— Cost and Complexity
* What does wiring inside the car look like?
— Clusters of bridges to connect multiple sensors with different protocols

» Various Competing Technologies

— LVDS, CAN, Ethernet

— Xilinx Supports All Technologies

» Organization: Open Alliance
— Ethernet: 1/10/25/40/50/100/400G

» Security : Next Frontier in ADAS and AV
> Summary
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ADAS Market opportunity:

Global Advanced Driver Assistance Systems (ADAS) Market
Segmentation and Forecast, 2013 - 2020

Global Advanced Driver Assistance Global Advanced Driver Assistance
Systems Market Systems Market By System Type

Global Advanced Driver Assistance Systems Market Tire Pressure Monitoring System
is expected to reach $60.14 Billion by 2020

Drowsiness Monitor System
Park Assist System

Adaptive Cruise Control System
Blind Spot Detection System
Lane Departure Waming System
Adaptive Front Lighting System
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Global Advanced Driver Assistance Top Impacting Factors
Global Advanced Driver Assistance | Systems Market By Geagraphy Increasing focus
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ADAS Sensors’ Growth :

Sensor modules market value for autonomous cars
from 2015 to 2030 (in $B)

35
30
25
20 i
N B
- I — MJ i ':‘ i
10 ll'—el]] i -
. . | B
armmm—s == =
5 sEEnl N
meEEEEERN

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

(in $8)

TOTAL SENSOR MODULES IN $™M

M Dead reckoning sensors M Stereo cameras ™ LR radars
= LIDARS = Cameras for surround ™ SR radars
= Micro bolometers Cameras for long distance = Ultra sound sensors

(Yole Développement, October 2015)

>15x (in $) Growth in Sensors in ADAS market
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Problem Statement:

» Cost, Complexity, Reliability
and Security

— Complex Wiring:
* Rapid escalation of new Electronic systems
straining the limits of existing wiring harness
* Wiring and bridges to connect to multiple
sensors
— Proprietary Protocols
+ Bridges: Protocol conversion
 Efficiency loss due to conversion

— BW and Latency:
* More Sensors, LIDARs and IP Cameras
* More compute when added driver’s capability
— Vision, Machine learning

— Security
» Secure external communication
» Security inside the car

Standardization will drive further Innovation in ADAS
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ADAS Vision:

Automotive ADAS Vision Applications

Front View
Camera System
(LDW, TSR, PP, Obj det)

Night Vision/
Surround View
Camera

Smart Camera Rear —
Remote Park Assist
Park Assist/Self-Parking

Decision Fusion
Center

Evasion

Assistance

Interior Camera
Driver Monitoring

Side Camera
High Beam Blind spot
Control /Surround View

Source: Free scale
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|
Various technologies used in cars today :

> LVDS

—LVDS
» Low voltage differential signaling
» Rates up to 622 Mbps/copper pair : Point to Point
— Available up to 3.125 Gbps/copper pair on very high quality transmission lines

LVTTL Embedded Clock LVDS
Serializer
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Various technologies used in cars today :

» CAN bus

— CAN : Controller Area Network
* Typically 1 Mbps

— Improved CAN FD
» Can achieve up to 10 Mbps
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Ethernet: opensig.org

» More Versatile and Available in Variety of Use Cases

» Typically Ethernet Adapts to other Use Cases

— Wired/Wireless Communication

T e -

- Homes TWISTED-PAIR
ETHERNET

— AVB

— 10T and IIOT devices
» Factory Floors

» Ethernet in More Use Cases

— ADAS and AV

/" On-Board Diagnostics

Ethernet: Cyber Security is Challenged
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Security in ADAS w Ethernet Network:

I\\\

Sensors

Sensors (LiDAR) Processing
(IP Camera) Unit (SoC)
-
Ethernet

Ethernet

Sensors Processing
(IP Camera) Unit (SoC)
Sensors S

(LIiDAR)
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Summary

» All Programmable FPGA - Protocol Agnostic

—Programmable I0s
 |Os Supports
— CAN, LVDS and various speeds of Ethernet (10Mbps to 400GE)
—Programmable Logic with Programmable interconnect
— Any type of digital logic can be implemented inside Xilinx FPGA
— Ethernet still has challenges in terms of security in Auto market
* Needs to be addressed as the technology is adopted
» Use of MACSec, IPSec and SSL/TLS in Xilinx FPGAs
—To alleviate security concerns
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