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Automotive sub-Group (AsG)

MIPI Alliance
Board of Directors

AsG Formed Jan. 31, 17
* AsG Reports to MSG, dotted line to TSG
* AsG Kickoff at BCN F2F (March 27, ‘17) | ;e e e e = =

AsG similar to

e Chair: Matt Ronning (Sony)

AsG Security & 5G
* Vice-Chair: Uwe Beutnagel-Buchner I sub-Groups
formation | | Exchange
(Bosch) \

Not approved Org Chart
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Auto Industry Transformation

oo LR * Huge changes in the Automotive
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Silicon Valley is “Ground Zero” for (ADS), etc.

Next-Gen Automotive Innovation
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Fuel Economy a Market Force
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[4] Supporting data can be found at:
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Market Demand for Active Safety

Source: Strategy Analytics 2014

Quality

Initial purchase price

Fuel efficiency

Safety features

Performance

Design/Style

Brand

Ease of use of controls
Infotainment

Environmentally friendly/green

Least important Most important

Interest in Safety Features Interest in Infotainment

Blind Spot Detection Local Fuel Prices I 63%
9% Local Weather ) 5%
Internet Radio NN 34%
Movie Show Times NN 29%
73% Local News [N 2%
Restaurant Reviews NN 22%
Local sports NN 19%
share Location NN 17%
Friend Finder NN 14%
Facebook Feed [N 11%

3

Night Vision

Adaptive Front Lights 75%

Driver Attention Monitoring
Forward Collision Alert

Lane Departure Warning
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Adaptive Cruise Control

o
W
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Autonomous Parking Assist

§

specd irt | <>~ stocs [N 10%
Autonomous Driving: High Density Traffic [N 26% Update Facebook [ 10%
Twitter Feed [ 7%
Autonomous Highway Drivin 26%
ghway g ? Update Twitter [ 6%
0%:51006 2006 3006 4006 50096 609 . 71006 80%.. 5086 20036 0% 10% 20% 30% 40% S50% 60% 70% 80% 90% 100%

US Consumers Interest in Active Safety Features, Compared to Convenience/Entertainment
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Why MIPI for Automotive? wobiore LT

EyeQ4-High

. Block Diagram
*  MIPI can Solve Auto Problems, Already used in P P

Auto Systems

*  Market growth rates high, driving MIPI Member ¢ Jro= ; e
Interest 2
*  Board Authorized Formation of AsG at Singapore = §
F2F, Chair chosen ( Janurary, 2017) —
*  “PHY Investigation” includes Auto Channels (4m & ) —
15m) as Targets vs. ~0.3m for current MIPI PHY’s " Quad DOR/SOR e "‘]z
) ) Peripheral Transport 1Ghz
¢ Cautionary Points: Manager (PTM) : :
omA OGP ACC. L2§ 2MB
—  Migration of Consumer Devices to Automotive not
trivial presers
—  MIPI Primarily Mobile Device Standard, this will not htor
change e _
—  MIPI Alliance not trying to replace existing auto e g 3:3,;?53
networks A — ==
—  MIPI C/D-PHY, MIPI CSI-2, MIPI DSI currently short R | 1Gbs Ethernet u:_":"'m =
range — board level interface for automotive ]
Master[:QSIave -
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High Market Growth Rates

" 2 Stereo Multi Purpose Camera
= PRE-SAFE® Brake, BAS PLUS with Cross
. ; Traffic Assist and Pedestrian Detection,
‘ DISTRONIC PLUS with Steering Assist,
Traffic Sign Assist, Active Lane Keeping
" Assist, Adaptive Highbeam Assist Plus,

(~ Near Infrared Camera MAGIC BODY CONTROL
~— Night View Assist Plus
N

Rear View Camera
360° Camera System

Parking Camera right
360° Camera System

. Mobileye CEO Amnon Shashua, March 2017 MIT ’ TR o 32
Center for Brains, Minds & Machines Talk -'\/\"15{;_;" )
— Current Cameras in Automotive Use: ~1.3Mpixel (XGA) /
A

— 2018/19 target spec: ~8Mpixel
— Analog binning for low light: 2x2, 3x3

— Parking Camera left
360° Camera System

— ADS Req. 7~8 cameras/vehicle

— 60fps capture raw, 30~10fps semi-processed I Far Infrared Camera
Front Parking Camera Night View Assist Plus
— By 2020 “basically all” US/Euro cars will have front 3607 Camera System

facing cameras
Cameras in the Mercedes-Benz S-class (V222)*

Electronics BOM in Cars Increasing, Number of Image Sensors Growing Significantly
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MIPI Automotive Topology & Cable Type Investigation

Underway Now

MIPI Automotive Topology A

Camera Processor
PCB ECU-PCB

I< 15 Meters %i

) *  Topology A is worst case w/ 4 equidistant in-line
MIPI Automotive Topology B connectors camera to ECU interface

*  Topology B is representative of side mirror replacement
PCB - .
i *  Approximately 65% of Auto Gbps+ I/F are less than 4m

|<— 4 Meters —>| in length in representative car (IEEE RTPGE estimate)

*  Topology C is representative of Image Sensor within the
) same ECU as the processor
MIPI Automotive Topology C *  Cable Types must also be SPP: Shielded | Coaxial

- Parallel Pair Cable
Mo Processor selected (SPP, Coax, others?)

oris T - ECU *  8Mpixel HDR Camera may
<0.3 Meters require 12Gbps f?
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AUTOMOTIVE REQUIREMENTS
Reliability Zero Defects Uninterrupted Supply Security Safety

Technology Design Validation Production Support

Process & Qualification, ) Supply Chain,
Packaging Dl oA Characterization Testing FA, FQE

STANDARDS

(DFM) (DFA)
) [ PAP Memory PFMEA Process
=1 ECC Contro s
to testing
AE
lanufactur | Sub- uppl DA aud FA & 8D Record MAT Label
g r cu pport pport retention
Pk t DA 6

Automo- EMC -EC motive pro-aciwve Matenal

Over 50 D|fferences Between Automotive & Consumer Semlconductor
Support Covered by Standards
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MIPI Applicable sub-Systems

* Telematics & In-Vehicle * Focus on ADS as first
Infotainment (IVI) subsystem to review

* Advanced Driver Assist
Systems (ADAS)

* Intelligent Transport-
ation Systems (ITS)

*  Autonomous Driving | .,,;*;:-;::;m
Systems (ADS)*

* Others...
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SAE Autonomy Levels

World’s First In-Car Al Super- s
Computer Announced at CES-2016

LEVEL 3

nVidia's Drive PX2

8 teraflops of processing power

two Tegra SoCs plus two liquid cooled GPUs, including
eight ARM Cortex A57 cores and four "Denver" cores

LEVEL4 &

LEVELS &

Process data from 12 video cameras,
ultrasonic sensors, radar & LiDAR

SAE: Society for Automotive Engineers
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Autonomous Driving System

Block Diagram YV * Central Challenge is getting Possibly
Raw Image Sensor &/or Radar Data
il . conmnisiors to Fusion Processor
- YA - Map *  For Image Sensors, 10Gbps link could
ameras Ty I . Database Support:
: : Sensor
) P Fusion — RAW16 10MP 1 Max Exposure Channel
Radars W Processor Acti.on @ 60fps
L e y - ~ RAW 16 2MP 4 Max Exposure Channel
3D LIDAR ——> Vehicle @ 60fps
H 1 1 Control .
v 1B ECUs *  For Radar Systems, 12Gbps link could
UltraSonic '.\ "-' : : > suppo rt:
/ [ J—
T v v — Four “Typical” 4-RX-Channel Radars
raw b Possible Display Subsystem (SOMS/SGC, 12b reSOIUtlon)
processing — Two “Max” 4-RX-Channel Radars
s Current High Data Rate Camera/Radar “long reach” I/F are Ethernet or LVDS (SOMS/SGC, 16b resolution
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Current Areas of Investigation

* Data Rates Required for Automotive Camera Interfaces
* BER Requirement

* Channel Definition (including Interference)

* Capacitively Coupled I/F Requirement

* Power Constraints: TX, RX

* Functional Safety Req’s (1S026262) & Security

* Latency & Sync (i.e., multiple cameras) & ID

* Cable size, weight, connector limitations
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Final Comments

* Lots of interesting work to do!
» Selection/prioritization of topics will be member driven

* Companies with experience and/or interest in Automotive
are encouraged to join
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