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CFlObjective

» To gauge the interest in starting a study group developing a

Multi-Gig Automotive
Ethernet PHY

» This Meeting will NOT:
» Fully explore the problem
» Choose any one solution
» Debate strengths and weaknesses of solutions
» Create a PAR or 5 Criteria
» Create a standard or specification
» Anyone in the room may speak / vote
» Respect ... give it, get it
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What powers the modern automobile?
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What powers the modern automobile? Silicon!
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Automotive Ethernet PHY

Innovation in Automotive Technology is
both Hardware & Software

Electronic Injection

Check engine control
Cruise control

Central locking

1970

1980

Gearbox control
Climate control
ASC Anti Slip Control

ABS Anti -lock Brake Sys.

Telephone
Seat heating control
Automatic mirrors

1990

Navigation system
CD-changer
Active Cruise Control
Airbags
Dynamic Stability
Control
Roll stabilization
Xenon lighting
Vehicle A<<ise
Voicenput
Emergency call

> 2010

ACC Stop&Go

Lane departure warning
Blind spot warning
Traffic sign recognition
Night vision

Active headlight <,stem
Parking autom-.cion
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ielematics

Online Services
Bluetooth integration
Local Hazard Warning
Personalization
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Typical networks used in cars today include:

» CAN (Controller Area Network) - since 1981
= Low-speed serial data bus: 1 - 1000 Kbps
= Shared medium with CSMA/CR (Collision Resolution)
= Dominant control bus in all automotive domains
= Standardized in ISO 11898; Multi-vendor support

» FlexRay (consortium of automotive companies) - since 2005
= 10 Mb/s serial data bus (single or dual channel)
= Shared medium with TDMA
= Control bus for high dynamic applications, chassis control, but also designed for
future “X-by-Wire” applications
= Standardized in ISO 10681; Multi-vendor support
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» MOST (Media Oriented Systems Transport) - since 2001
= Shared ring topology: 25 Mb/s (POF), 50 Mb/s (Cu), 150 Mb/s (POF)
= Bus system for control and streaming Infotainment data
= Proprietary solution

» Ethernet (100Mb/s) - since 2008

= Mainly diagnostics and firmware upgrades during vehicle servicing
(typically not used while the car is operating due to EMC limits)

= Standardized in ISO 13400-3:2011 Road Vehicles - Diagnostic
communication over Internet Protocol (DolP) - Part 3: Wired vehicle
interface based on IEEE 802.3

= 100BASE-T1 - since 2013

» LVDS - since 2002
= Point-to-point high-speed links (1-4 Gb/s) for cameras and displays
= Multi-vendor support but typically incompatible with each other
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Target Markets

» Automotive networking
The dominant driving market for this CFl

Increasing bandwidth and interconnecting requirements for in-vehicle
control systems

- Large market volume (i. e., port count)

= This presentation will focus on this segment

A Multi-Gigabit PHY could be leveraged across other segments including:
» Avionics networking

» The need for weight savings for the cabling infrastructure is even more dominant
than in the automotive industry
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Why Multi-Gig in Addition to 1000BASE-T1/-RH and 100BASE-T1?

There are many standard communication links for system usage below 10 Mbps
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Why Multi-Gig in Addition to 1000BASE-T1/-RH and 100BASE-T1?

There are few standard communication links for system usage between 10 Mbps and 100 Mbps
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Why Multi-Gig in Addition to 1000BASE-T1/-RH and 100BASE-T1?

There are no standard communication links for system usage between 100 Mbps and 1000 Mbps
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Why Multi-Gig in Addition to 1000BASE-T1/-RH and 100BASE-T1?

There are no standard communication links for system usage above 1000 Mbps
There are many proprietary communication links above 1000 Mbps
A standard link (or links) is needed for this space
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Why Multi-Gig in Addition to 1000BASE-T1/-RH and 100BASE-T1?

This follows the typical Ethernet PHY development schedule.

Development of Ethernet Speed Grades
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Why Multi-Gig in Addition to 1000BASE-T1/-RH and 10

» Multi-Gig Data Transmission Links in Automotive Today
LVDS / CML
APIX
USB
HDMI
» Drawbacks of these links
Point-to-point with no automatic relay systems
Additional processing power to retransmit
Difficult to coordinate timing
Proprietary solutions that make adding / changing devices difficult

High cable cost (shielding and application specific cables and connectors)
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Why Multi-Gig in Addition to 1000BASE-T1/-RH and 10

» Use Cases
Sharing camera data
4K and 8K shared display data
Connectivity: LTE 4G/5G, transport of 802.11ac
Connecting 1000BASE-T1/-RH switches
Diagnosis (port mirroring of multiple 1T000BASE-T1/-RH Llinks)
» Scalability within a network
100BASE-T1 may be sufficient for collision warning
1000BASE-T1/-RH may be sufficient for collision avoidance
xGig (Multi-Gig) required for advanced driver assistance
Switch with 100M/1000M/xGig capability
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How many Multi-Gig

» Automotive applications are very cost sensitive
There is always a need for more (speed and/or bandwidth)

Long cycle times require ability to upgrade without complete redesign,
backward compatibility

Don’t want to pay for more than required

Prefer designs that allow components to be added on an “as needed” basis
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Use Cases

» Cameras

4K Cameras at 60 fps - 6 to 8 Gbps

Short propagation delay (< 20 ms) doesn’t allow for compression
» Data Sharing

Aggregation of multiple 1 Gbps links requires xGbps links
» Displays

4K /8K displays will start appearing in vehicles

» Data Recorder

Significant amount of raw data may need to be saved to reconstruct incidents
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» Sharing Camera Data

2(xG)
xG

1G
100M

CAN
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» Data Sharing

Multi-Gig Switch

Domain Domain Domain Domain
Controller Controller Controller Controller
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» Data Recorder

Data
Record
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» Displays

Video Source
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IEEE 802 Automotive Ethernet Eco-System
- |EEE 802.3 for Diagnostics and Flashing

» S 100BASE-TX

» |EEE 802.3 for In-vehicle communication
» S 802.3bp 1000BASE-T1 / RTPGE
S 802.3br Interspersing Express
P 802.3bu PoDL
P 802.3bv Gigabit over Plastic Optical Fiber (GEPoF)
S 802.3bw 100BASE-T1 / 1TPCE
SG 10 Mbps for Automotive

vV v v v v v

C Multi-GE for Automotive

» |EEE 802.1 Data Link Layer Something is missing!

» S Audio Video Bridging
802.1BA, 802.1AS*, 802.1Qat*, 802.1Qav .

» P Time Sensitive Networks
802.1AS-Rev, 802.1CB, 802.1Qcc, 802.1Qci,
802.1Qbu, 802.1Qbv, 802.1Qca, 802.1Qcr

» P Security - 802.1AEcg I= Idea; C = CFl; SG = study group P = Project; S = Standard
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Why Now?

Total Automotive Ethernet PHY Development from Concept to
Production

Vehicle Architecture Development takes about 1 year and is done every 4 to 6 years.

ECU Development takes about 3.5 years from RFQ to SOP.

ECU Development starts after Vehicle Architecture Development.

vV v v v

PHY Development takes about 2 years from the time all requirements are known
and silicon is available for qualification.

» PHY samples must be available before end of Vehicle Architecture Development in
order to be considered for the Architecture.

- PHY Development

T M1 W Ecu Development
[ T vehicle Architecture Development

Year 1 Year 2 | Year 3 | Year4 | Year5 | Year 6 | Year7 | Year 8 | Year 9 | Year 10

Year 11
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Why Now?

Total Automotive Ethernet PHY Development from Concept to
Production

» The IEEE Process takes about 4 years.

PHY sample development can start about 3 years into this process.

» If this lines up with the Vehicle Architecture Development, SOP is 8 years after
the start of the IEEE Process.

0 N W EEE Process

- PHY Development

T M7 W ECU Development
[ T | Vehicle Archi

Year 1 Year 2 | Year 3 Year 4 | Year h Year 6 | Year7 | Year 8 | Year 9 | Year 10 | Year 11
SOP
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Why Now?

Total Automotive Ethernet PHY Development from Concept to
Production

» PHY Development may not start until the IEEE Process completes.

» If this lines does not line up with the Vehicle Architecture Development, SOP may
be 11 (or more) years after the start of the IEEE Process.

00 N T EEE Process
PHY Development -

ECU Development

Year 10

Year 11
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Automotive Market Potential

Camera Connectivity Forecast Display Connectivity For

(Distance Warning, Parking, Blindspot, Nightvision,...) (Headunit, Seperate, HUD,...)
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» Forecast from 100 BASE-T1 CFl

Forecast from 2014 CFl for 1TPCE

> For RTPGE CFI we forecasted 270 million Ethernet ports by 2019/20

> We were wrong, sorry!

> We now assume about 400 million ports

Some numbers

> In 2019 the automotive industry will produce 117 million vehicles

> Up to 35 ports (20 avg.) in premium class vehicles and 20 (8 avg.) in medium class vehicles that have Ethernet
Ethernet increases creativity for new applications

> Ethernet provides an infrastructure for automotive innovations

o 600
= 500 =3 Premium Class
E= Middle Class
400 + B | owerClass
= E stimated Ports
300 +
200 ]
100
0 - } ! . y . | t
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Why Now and Why in IEEE 802.3?

e The automotive industry is requesting it

e It’s Ethernet--- it belongs in IEEE 802.3

- |EEE 802.3 is recognized as the international standard for Ethernet
» Responsible for Ethernet physical layers

- The automotive industry wants the same level of international
recognition for a Multi-Gig Automotive Ethernet PHY as exists for the
rest of IEEE 802.3

o The effort should start now to meet the automotive industry
adoption timeline
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Q&A
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Straw Polls
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__ Number of people in the room

___Individuals who would attend and contribute to a
Multi-Gig Automotive Ethernet PHY Study Group

__ Companies that support the formation of a
Multi-Gig Automotive Ethernet PHY Study Group
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« Request that IEEE 802.3 WG form a study group to develop a PAR
and CSD for a:

Multi-Gig Automotive Ethernet PHY

People in the Room Dot 3 Voters Only
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Thank You:!




