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Defining industry global standard
for ultra-high-definition,
digital connectivity

+

Advancing interoperability
& HDBaseT ecosystem
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The HDBaseT Alliance Worldwide (250 7l 2| &l A=)

250+ members, addressing Pro-Audiovisual, Consumer Electronics, Automotive, Industrial PCs, Medical and more
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What is HDBaseT? (1)

HDBaseT 2t ?
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Layer T—Adaptors Application HDBaseT T—Adaptors for Video, Audio, USB and Control
® native data interfaces support :
ul-l—l'- ® added at the application layer Presentation HDBaseT protocol for secured and reliable delivery
Session
HEHI AS2 STS EEEX| X
IEHI A =SS ESE | XI# Transport HDBaseT Session Multiplexing
® Daisy=chains (Point=to=Multipoint) ===
Network HDBaseT Network (Switching) Layer

® Multipoint=to=Multipoint

The PHY layer LiE 27 Algt2 Data Link HDBaseT Link Layer
X 7t Physical HDBaseT Copper/Fiber PHY




What is HDBaseT? (2)

PHY Layer - Pulse Amplitude Modulation
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e Differential Transfer Quality via PAM— 16
® subset modulation on packet level
(PAM 8, PAM 4, PAM 2) for optimized QoS

® Applied on both headers and payload
® No packet drops when error is detected (CRC)
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The Ultimate Standard of Digital

Connectivity




HDBaseT — 5Play Convergence Over a Single Cable

Audio\Video Ethernet Power

A/ &

| [

Ee 3

100m/328ft
Catb6 Cable
|

I
-

Control uUsSB

Ultra HD Video & Audio, Ethernet, USB, Controls and
Power on a single Cat cable, up to 100m/328ft long




Valens Audio-Video: Product Selection Table

Valens Colligo VS2xxx Valens Stello VS3xxx - 65/2%‘3‘|\‘sz
8/0.3Gbps 16/2Gbps .
Feature VS2310 VS2000 VS210 VS200 VS2010 VS2110 VS3000 VS300 VA6000
Cable length [m] | 100m l?;gg: ;’82 100m* 100m loK’;gg" Zgr’: loKigg" Zgr': 100m | 30m i';{)i? :zgg: ng 100m
$72r75atibility W Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No
Long Reach 150m No 150m 150m No No 150m No 150m No N/A
HDMI Video 4K/30 4K/30 4K/30 4K/30 4K/30 4K/30 4K/30 Upl\;t':GS 4K/60 4K/60 N/A
DSC support No No Yes Yes Yes Yes No Yes N/A N/A N/A
D/HDI/LVDS No No Yes No HDI HDI No Yes DHDI DHDI No
HDCP Yes Yes Yes Yes Yes Yes No Yes Yes Yes N/A
USB 2.0 No No Yes No Yes No No Yes Yes Yes Yes
UART Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
IR Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No
MSIO/PDIF Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No
12C No No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ethernet 100M No 100M 100M No No No No Yes No 100M
12S No No Yes Yes Yes Yes No Yes Yes Yes Yes
S/PDIF | No | No Yes [ Yes | ~Yes Yes Yes No Yes Yes No
Foerextenstontorupto ToORMwherrcouprea wititne-vS2sIrenpset




The VA6000

Distribution of USB 2.0; Ethernet; I12S Audio; 12C and UART over Single Unshielded Twisted Pair !!

* Distance: Symmetrical 500Mbps transmission: USB + 12S + 12C + 100Mbps (ETH) - ~100m

* Connector: RJ45 (1 pair used)

* Topology: Point to point or Daisy chain
TX Device RX Device
¢CHDBT
USB2.0 «—> USB2.0
100Mbps €<= VABOOD Raema—a————— ——————————23 \/AGOOO 100Mbps
UART, I12C <—= UART, 12C

(Audio) 125 (Audio) 125




Valens and HDBaseT in Action
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Superior Connect |
ivity in Conferenc
e Rooms for Virtu

al Meetings r

*  Plug-and-play for easy
connectivity, regardless of
device or VC platform

HDBaseT

* High performance, no Table Box

latency

« Largest existing install base
(enabling re-use)

‘Valens @ HDBaseT @ USB @ HDMI @ 125/Audio @ Ethernet @ Power
CONFIDENTIAL



I SERVER ROOM I I CLASSROOM I

University:
Top-Tier Educ
ation with HD
BaseT

«  High performance with the
flexibility to reach different
rooms/spaces even over
long-distance

* Integration with new and
legacy sources

« Addressing lecture halls,
regular classrooms and
collaborative learning

facilities
@® HDBaseT @ USB HDMI
‘Valens
CONFIDENTIAL




HDBaseT Con
nectivity Ben
efits for Healt
hcare Installat
ions

« Performance
- Highest resolution
- Uncompressed video
- Zero latency

 Reduction of cable
clutter & complexity

« USB extension for
interactive applications

‘Valens

OPERATING ROO

HDBaseT:
Video + USB + Audio +

g
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SERVER

HDBaseT

YNy

HDBaseT ‘ 4
¢

HDBaseT: Video + USB + Audio + Ethernet + Power over One Cabl

Digital Signage a [_room
t Transportation
Platforms for Bet
ter .Customer EX
perience
[=uingo]
« Convergence of Iz:::':?
multiple interfaces on I =
the same
infrastructure
* Interactive displays PLATEOR
 Daisy chaining - M

reducing system costs

‘Valens

00:00 0 w
l.r
-
@® HDBaseT @ USB HDMI @ I2S/Audi
° CONFIDENTIAL



In-Vehicle Digit
al Signage:
Better Servicing
Customersin B
uses & Trains

Convergence of
multiple interfaces

No cable clutter -
easy to retrofit
cabins

‘Valens

-
] W HDBaseT:

Daisy-chain Architecture

BaseT

S S\VARCH PC

HDBaseT

Touchponq [

e
r's Cab

@ HDBaseT © HDMI @125 ® Control  *SMARC: Smart Mobility Adl

CONFIDENTIAL



In-Train Infota
inment

for Superior C
ustomer Expe
rience

+ Daisy chaining and
convergence of Ethern
multiple interfaces :

« Simplifying display
implementation

« Reduced costs, cable 'HDBaseT 1
clutter & weight

‘Valens @ HDBaseT @ USB @ I125/Audi

(0]

CONFIDENTIAL



HDBaseT Automotive v%«lalens




HDBaseT Solution over Simple Cabling Infrastructure

Audio (I1°S,TDM)
Video (DSI, DP/eDP ‘

Dat3 (Etheinet
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The Valens Edge:
Simplifying In-Vehicle Architecture with
Safe & Resilient High-Speed Connectivity

confidential |25



HDBaseT Automotive Chipset
over Simple Cabling

R . Single Pair UTP, Up to 1Sm Long, .
Unit 1 Single Pair UTP, Up to 15m Long, Unit 2 Unit3 Up to 4 inkine connectors Unit 4
- Up to 4 inline connectors R — USB2.0
b.0 USB 2.0 US2.0 / \ USP20
Ethérret
het / \ Fthérnet Ethefnet .
-| - - HOBaseT HOBaseT
i | HDB§seT HDRaseT I L bs
* .| VAG000 {——— VA6000 |- b5 . s | VA6000 I———1l VA6000 ;
Inline Inline infine Inline IRC
vl Inline Inline Inline Inline [ v SR % Cennector  Connector  Connector  Connector =
! Connector Connector Connector Connector URRT
RT | UART UART -
Single Pair UTP, Up to 15m Long, é
Up to 4 inline connectars '\/
USE2.0 | / N UsB2.0
- et \ [¢—————o
Ethernet | Ethefggf’
J HDE4 .le__1 HOBaseT|
~ 1 . VAG00D i—i—i—i VAG00O L= .
13C ! Inline mnkne Inline Infine 12c
T Connector  Connector  Connector  Conmector 2 .
UART | UART
- b d N

Creating a Daisy Chain Network using the VA6000 IC




Mercedes-Benz & Valens Semiconductor

Valens and Daimler Partner to Optimize In-

1G Ethernet C C tivit
; dar Lonnectvity
AUdio V First in HDBaseT .
VA6000 Automotlve PHY At the forefront of in-vehicle connectivity today, Daimler has selected HDBaseT Automotive as the
UART . . technology of choice to guarantee high performance of advanced infotainment, ADAS, and telematics
15m UI"IShIEldEd TWIStEd systems. Valens, as the inventor of HDBaseT and founder of the HDBaseT Alliance, brings the technology
Pair (UTP) and expertise to accomplish the goal of commercializing HDBaseT-enabled vehicles in the near future.

4 inline connectors “Valens has led the revolution in digital connectivity in the AV sector, and we are looking forward to repeating
this success in the automotive market. Over the years, Daimler has led the market with the integration of

innovative technologies to maximize the driving experience, and we are honored to be part of the efforts in
optimizing in-vehicle connectivity.”

Dror Jerushalmi, CEOQ, Valens

“One of Daimler's strategic focus is to be a technological leader — in ‘green’ technologies, safety,
autonomous driving and connectivity. HDBaseT Automotive is a perfect fit as its architectural benefits,
reliability and robustness lead to a superior driving experience to our customers.”

Dr. Jan Bauer, Daimler

S - MB 2060 .




“Paired with Stoneridge cameras, this connectivity solution
by Valens opens the door for the development of
technologies and capabilities that will continue to transform
the commercial vehicle safety environment and reduce
operating costs for the fleets.”

’._

MARKET

Jon DeGaynor, president and CEO of Stoneridge

§foneridge

SOLVING A CRITICAL SAFETY
HAZARD AND SAVING LIVES

* Connectivity of the trailer rear camera to the
vehicle cabin display

* Valens supports high-speed data links of up to
40m in a very rough and noisy environment

Ethernet
Camera

Monitor

o
©)



MIPI A-PHY \(Walens




MIPI Zc}0]HA
.- MIPI : Mobile Industry Processor Interface

- 'AOIEE’ 9| FtH|2} Y C|AEE 0] QE{HO|A ®FE : MIPI Organization Of 2|8l M|d (&=l

- AEXSK EFE H™ES 2I8H A-PHY Working Group 2 & (2017, 10&12¥)
v 1E5XESA #F - Camera, Radar, LiDAR 2| E1|0|E1E 12- 24Gbps§ O|lsAlZ|& I X|Z 2j0|0] AFQF

v AH+=Q = 9-16CH2| Camera, Radar, LIDAR & Zt= ADAS 2 XtEFd XS 2ot A

—

MIPI Alliance | HE0/A, S//BE « BHfg WE SE2 £erT HOILIXEL 15cm Z0/E &1, AFSAH= 150/E(7f
&I BH [}
= =

m,nc e, tAuto @« @cmer @ me G Connecrvty s ms MIPI Alliance Members
System Diagram . it e B i | D B0 o @ e tiasodgis SR
Analog Devices, Inc., Analogix Semiconductor, Inc., BitifEye Digital Test Solutions GmbH, Cad
: O ‘ ence Design Systems, Inc., Fraunhofer IS, Intel Corporation, Keysight Technologies Inc., L&T T
O e () O a ‘ O echnology Services, MediaTek Inc., Microchip Technology Inc., Mixel, Inc., Mobileye, an Intel C
p" ompany, NXP Semiconductors, OmniVision Technologies, Inc., ON Semiconductor, Parade Tec
‘ e fotamment e ' ‘ ‘ O} hnologies Ltd., Prodigy Technovations Pvt. Ltd., Qualcomm Incorporated, Robert Bosch Gmb
‘ | *Q . H, Samsung Electronics Co., Ltd., Socionext Inc., Sony Corporation, STMicroelectronics, Synop
0O 6 2 o | Q Oy sys, Inc., Tektronix, Inc., Teledyne LeCroy, Toshiba Corporation, University of New Hampshire |
{0 ‘ nterOperability Lab, Valens Semiconductors and others.




MIPI
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Front
Camera
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Side
Camera

Camers

MIPI Alliance 3%t
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MIPI A-PHY 7'd

- BE FHH 2 MM of ZE|A| 0] M, A ZE|AHE

= MIPI A-PHY Spec 1.1 : Z|CH 32Gbps H

- MIPI A-PHYE Y|O|E|E F}H|2KCSI-2) & C|A

TODAY’S PROPRIETARY INTERFACE BRID
GE SOLUTIONS

Proprletary interface

Ccsl-2

Cl2&g0] o Z2|AHI0|4S EL

- MIPI A-PHY Spec 1.02 150/E £% té.*%lsaf 2- 16Gbp52| CiojE| & £
50|00 2022'd EA|

£2jlo|(DsI-2) QE{HO|AE

—_ e —

Application
Processor
Developers

Consumer

Automotive
OEMs / Tier 1
suppliers

ALLIAN
MED.
BARDZE
CAMEBA AND

INTEREACES

Software
Providers
Semiconductor

Companies Test IP and VIP

Providers

Equipment
Companies

o 2 8t Physical Layer ALY
=
=

H

oH

X|A5Hs HAMA st 2F 72 QE{T o] A

TOMORROW A-PHY STANDARD INTERFACE B

FUTURE INTEGRATED A-PHY
RIDGE SOLUTIONS

(NO BRIDGES: Lower cost, weight, power)

Standard A-PHY interface

ECUor

csi-2 csi-2
Front ‘ m Bridge Long-reach Standard A-PHY Bridge D-PHY / C-PHY CSI-2 Front ‘ Long-reach Standard A-PHY
Camera Camera

ECUor Csi-2

Auto
‘ [ orevcony 3 o e
Side ‘ Bridge Long-reach Standard A-PHY Bridge D-PHY / C-PHY CSI-2 Side ' Long-reach Standard A-PHY
Auto Camera ————— Camera
[ o-phv.comv Soc 15¢
‘ Bridge | Proprietary:LVDS and others Bridge D-PHY / C-PHY csi-2
—_—
13C

Bridge | Proprietary:LVDS and others Bridge D-PHY / C-PHY Ccsil-2

Bridge | Proprietary:LVDS and others Bridge D-PHY / C-PHY CcSI-2

Display D-PHY/C-PHY |  Bridge Long-reach Standard A-PHY Bridge m DSI-2

csi-2 2
sid ‘ m Bridge | Long-reach Standard A-PHY Bridge D-PHY / C-PHY Ccsi-2 gféf Long-reach Standard A-PHY
Camera e Camers
13C
fear [ o-puy/crHY_ 4 csi-2
. = = 3 CPHY/C i -
Rear ‘ pa— Bridge | Long-reach Standard A-PHY Bridge D-PHY / C-PHY CcSI-2 12 ‘ e SR IBNY
13C Camera

mmm T

Csl-2

Csi-2

Csl-2

Csi-2

DsI-2

ECUor
Auto
SoC

CONFIDENTIAL
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N mipi alliance Automotive Ecosystem

COMPANIES CONTRIBUTING TO MIPI A-PHY DEVELOPMENT

) BOSCH Qualcomm SAMSUNG ¢1) mobiley RENESAS Tektronix

SONY ( I@ (ﬁ’.. ke ‘,’ aomomantad Omn\Ssion

Ny ? Beijing ASL P G ‘t, o
LUXSHARE Tedmologg Co., Ltd. Biti fE, N S\/ﬂ[]PSYS ‘Valens €2 Prodigy
A NVIDIA. ‘
el e e Qe W Cerrertroiook £ XILINX TOSHIBA

ADOPTING DP and eDP ADAPTATION LAYER FOR A-PHY ADOPTED BY IEEE STANDARDS ASSOCIATION

MIPI Liaisons:
Y valens uss JasPar ol UFSA JEDEC o



Collaboration w / Sensor makers

Integration of Sensors from Leading Vendors

SONY Omnith“Sision. @

Yvalens Up to 8.3Mpixel
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XI= Xt ADAS, ADS 2| 7tOz2t H& XA 28 CZo| 30| Lof
""""""" Satellite RADAR .
KKKKKKK i Centralized Radar
> Satellitsea :;I\III;::ADAR processing ECU
Satellite RADAR s
- 7 Unit

...... | |2 ) y I t APHY
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Sensors
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Concept of MIPI A-PHY Chipset

Sensor Connectivity: ] !
Accelerating the ADAS and Autonomous Vision .‘

SPI

|>’

Chip features Key Highlights
Link Type: +  MIPI A-PHY-compliant: the only
Asymmetric standard for long-reach sensor

\“,Tval — Bandwidth: connectivity

GPIO 4Gbps, 8Gbps, 12Gbps, 16Gbps
7000 Physical Channel: « Unprecedented bandwidth with a
FRAME SYNC UTP, Coax, SDP roadmap to 32Gbps

Application:
Sensors « Industry-lowest packet error
SoCs rate of 1019

MValens MWValens

70XX TIXX
GEN1 GEN 2




The VA7000 Chipset Family <«

VA7021
Serializer

Input: 1 x CSI-2
Output: 1 x 4Gbps A-PHY

VA7042
Deserializer

<

VA7031
Serializer

Input: 2 x 8Gbps A-PHY,
1x CSI-2
Output: 2 x CSI-2

Input: 1 x CSI-2
Output: 1 x 8Gbps A-PHY

VA7044
Deserializer

Input: 4 x 8Gbps A-PHY,
1x CSI-2
Output: 2 x CSI-2

High-speed 8Gbps links for remote sensor

connectivity

>

UTP for speeds up to 4Gbps per link

SDP, Coax for speeds up to 8Gbps per link
Tunneling of CSI-2, GPIO, SPI, I2C

DSI to CSI connectivity (SoC-to-SoC)

Extremely low packet error rate <1e®



Best-in-Class Connectivity
for Any High-Speed Application

p

%@alens v%ﬁlalens

POWERING THE NEXT ACCELERATING THE ADAS

vé@alens

STEERING THE FUTURE

GENERATION OF IMMERSIVE AND AUTONOMOUS VISION OF THE DIGITAL COCKPIT

EXPERIENCES

6000 7000

CHIPSET FAMILY CHIPSET FAMILY

8000

CHIPSET FAMILY




MIPI A-PHY Version 1.0

VA7031: Serializer, 8Gbps Link +Wiain channl: 2Gbps, 4GBps, SGps

s Return channel: 100Mbps

Operating over the MIPI® A-PHY channel

+ Coax cable - Up to 15 meters/50 feet with up to four
inline connectors

+ Shielded differential pair (SDP) cable - Up to 10

meters/33 feet with up to four inline connectors
MiP| i i : i
.—E.Hq IN = Special mode for working over Unshielded Twisted

Pair (UTP) channel at up to 4Gbps

+« D-PHY, CSI-2 Input
+« 4 data lanes

+ Upto 2.5 Gbps per lane
<« Control A-PHY 8G/100M )) * Supporting up to 16 virtual channels
s |Incorporating I°C control channel for remote

management over A-PHY

Link Layer

Physical layer
(DSPF)

Protocol Adaption Layer

+ Option for local host management
+ 100KHz-1MHz

Time-Related + Local precision clock output
Services

+ Generated locally or via a remote centralized clock

+ OQutputting remotely generated synchronized signals

CPU & Contral Subsystem

+ Upto 3 general purpose output pins

Ext. Host & DBG Interfaces

Safety + Upto 4 general purpose /O pins

BIST&

ISO-26262, ASIL-B
Typical <300mW

Diagnostics

emmxémm FO-CLP {(with functional balls only on the
outer rows. Low-cost PCB design)



VA7021: Serializer, 4Gbps Link

MIPI
CSI-2IN

Control

Physical layer
(DSP)
>
o
I
<
8
8
<
\/

Protocol Adaption Layer
Link Layer

EYRIme Syne Time-Related

Services
Clock

CPU & Control Subsystem

Ext. Host & DBG Interfaces

B2 EA

BIST&
Diagnostics

MIPI A-PHY Version 1.0

Main channel: 2Gbps, 4Gbps

Return channel: 100Mbps

Operating over the MIPI® A-PHY channel

Coax cable - Up to 15 meters/50 feet with up to four
inline connectors

Shielded differential pair (SDP) cable - Up to 10
meters/33 feet with up to four inline connectors

Unshielded Twisted Pair (UTP) cable - Up to 10
meters/33 feet with up to four inline connectors

D-PHY, CSI-2 Input

4 data lanes

Up to 2.5 Gbps per lane

Supporting up to 16 virtual channels

Incorporating I°C control channel for remote
management over A-PHY

Option for local host management
100KHz-1MHz

Local precision clock output
Generated locally or via a remote centralized clock

Outputting remotely generated synchronized signals

Up to 3 general purpose output pins
Up to 4 general purpose I/0 pins

ISO-26262, ASIL-B
Typical <300mW

emmxé6mm FO-CLP (with functional balls only on the
outer rows. Low-cost PCB design)
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4 x MIP| A-PHY Version 1.0

VA7044: Quad Deserializer, - Wai chanek: 2Gbps, 4Gbps, BGHPS

e Return channel: 100Mbps

80 b pS Li n ks Operating over the MIPI® A-PHY channel

« Coax cable - Up to 15 meters/50 feet with up to four inline
connectors

« Shielded differential pair (SDP) cable - Up to 10 meters/33
feet with up to four inline connectors

( « Special mode for working over Unshielded Twisted Pair (UTP)
channel at up to 4Gbps per link

2 x CSI-2 Output ports

Configurable D PHY or C PHY I/F per each port

4 data lanes (D-PHY) with up to 2.5 Gbps on each lane
3 data lanes (C-PHY) with up to 5.7 Gbps on each lane

A-PHY 8G/100M >

A-PHY 8G/100M )

Flexible virtual channel routing scheme, including duplication

1 x CSI-2 Input port 7 7 )
4 data lanes (D-PHY) with up to 2.5 Gbps on each lane
» Supporting up to 16 virtual channels

Physical Layer
(DSP)
Link Layer

Protocol Adaption Layer
Control

o sction

* 2 Independent I?C control channels for device management
and remote device management

e 100KHz-1MHz :

« Tunneling of clock signal to remote devices with precision
reconstruction of clock signal at the remote ends

Time
Related
Services

CPU & Control Subsystem « Outputting remotely generated synchronized signals

e Up to 13 general purpose output only pins

Ext. Host & DBG Interfaces
BIST&

« Up to 12 general purpose I/O pins
» Support for multiple remote synchronous distribution

I1SO-26262, ASIL-B

<2 1W Tuniral



VA7042: Quad Deserializer,
8Gbps Links

A-PHY 8G/100M >

A-PHY 8G/100M )

c/p-
PHY

C/D-PHY

Physical Layer
(DSP)
Link Layer

Protocol Adaption Layer
Control

Frame
Sync x2

Clock x2

Time
Related
Services

CPU & Control Subsystem

Ext. Host & DBG Interfaces
BIST&

( Aggregation

2 x MIPI A-PHY Version 1.0

"« Main channel: 2Gbps, 4Gbps, 8Gbps

Return channel: 100Mbps

Operating over the MIPI® A-PHY channel

Coax cable - Up to 15 meters/50 feet with up to four inline
connectors

Shielded differential pair (SDP) cable - Up to 10 meters/33
feet with up to four inline connectors

Special mode for working over Unshielded Twisted Pair (UTP)
channel at up to 4Gbps per link

2 x CSI-2 Output ports

Configurable D PHY or C PHY I/F per each port

4 data lanes (D-PHY) with up to 2.5 Gbps on each lane

3 data lanes (C-PHY) with up to 5.7 Gbps on each lane

Flexible virtual channel routing scheme, including duplication
x CSI-2 Input port - -

4 data lanes (D-PHY) with up to 2.5 Gbps on each lane

Supporting up to 16 virtual channels

2 Independent I2C control channels for device management
and remote device management

100KHz-TMHz
Tunneling of clock signal to remote devices with precision
reconstruction of clock signal at the remote ends

Outputting remotely generated synchronized signals

Up to 13 general purpose output only pins
Up to 12 general purpose I/O pins
Support for multiple remote synchronous distribution

ISO-26262, ASIL-B

<1.6W, Typical
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VA7K based camera extension
All-In-One Android/LINUX

> Low cost solution based on VA7K

> Smallest form factor, low power

> Shorter range

Android/
LINUX
Based
PROC
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VA7K based camera extension

Camera ISP or Processor
> Low cost solution based on VA7K

> Smallest form factor, low power

> Shorter range

Confidential | 46
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VA7K in Smart City




CCTV Camera Challenges

> Extreme temperature environment

> Size / integration

> Installation

> Maintenance

> MTBF - Mean Time between Failures
> Less mechanical parts

> Cost

> Power consumption

‘Valens
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Smart City Camera Poles

> Small form factor, better heat
> Circuit board in accessible location

Csl-2

VA7031

I MIPI APHY

4
IIHHII

l CSI-2
ETH N ISP/ ) ETH
d PrROC B

No need for creative so

lutions for camera main
tenance

(";y

M
|
|

A
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Multi camera poles over single catX FTP cabl

> Minimized camera design
> Reduced BOM cost
> Easy maintenance

> One category cable for 4 cam
eras

4 pairs
catX FTH

cable

Confidential | 51




Leveraging Virtual Channels for up to 16 Cameras aggrega

tion

i VA7031

i VA7031

i VA7031

—>

—

—> 8 x CSI-2 VCs

Confidential | 52




Dual Sensor over single link
Using CSI-2 Virtual-Channels (VC)

VA7K Camera RX Box
=

, ‘ |
‘ I- .
Sensor} Csl-z ISP USB 3

USB3.2 HVM:IER

o .usB3

CSI-2

MIPI APHY

=

' Sensor!
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3D Camera over single link
Using CSI-2 Virtual-Channels (VC)

VA7K Camera

RX Box

N
4]
N

(9]
v
N

MIPI APHY
_>

MCU/GPU
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Multiple Cameras Synchronization

Sensors Clock Synchronization

> No need for Frame Sync and keeping frame buffers to overcome sync issues between multiple cameras

RX Box
REF CLK
CSl-z !
MIPI APHY > _»z USB 32

VAT USB3.2 VN3] B.Q

HUB
USB 3
MIPI APHY N gp EREEM
VA7031 CSI-2

v
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Multiple Cameras Synchronization

Sensors Frame Synchronization

> Frame Sync - alternative option to the accurate clock SYNC

VA7031

VA7031

MIPI APHY

VA7044

MIPI APHY

Csl

RX Box

Cﬂ-’E USB 3.2

USB3.2 VN3] B.Q
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CSI-2 Virtual Channels Aggregation
2L ATTICE

> CrossLink — Support up to 1.5Gbps per lane, 6Gbps on 4 lanes

> CrossLink-NX — Support up to 2.5Gbps per lane, 10Gbps on 4 lanes (TX side)

More info can be found here

Camera - Low Res E—.m

Camera - High Res

Radar

Sonar

Confidential | 57


https://www.latticesemi.com/en/Products/DesignSoftwareAndIP/IntellectualProperty/ReferenceDesigns/ReferenceDesign04/Nto1

VA7K Advantages

> Use standard USB3.0 interface
No need for expensive frame grabber!

No need for PCle slot - USB3.0 port is available in almost any IPC
> Single pair cable
> Up to 15m with 4 inline connectors

> Up to 8Gbps using COAX / Up to 4Gbps using UTP

> Support for up to 16 virtual channels

> Power consumption in camera side - 0.35W

> Serializer chip size 6mm x 6mm - fits very small camera designs
> Robust link - built for challenging EMC environment

> Field terminated cables and connectors

> Clock synchronization from RX to camera

Advanced diagnostics capabilities - good for production tests and also for maintenance

>
‘Valens
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VA7K USB3.0 camera advantages

Comparing to standard USB3.0 camera

> Longer cable length

> Smaller camera size
> Camera low power consumption
> Re-use of RX side for any VA7K Camera

> Field terminated cables and connectors

SUPERSPEED .
UsB

Qi
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VA7K USB3.0 camera advantages

Comparing to CoaxPress

> Smaller camera size

ii:iRSPEED.
> Lower camera power consumption Qe
+ Coa/‘ZPress®
> Lower cables cost - optional UTP cable

> Re-use of RX side for any VA7K Camera

> Field terminated cables and connectors

> Standard connection to the IPC using USB3.0

> No need for PCle form factor capture card
Smaller PC size

Lower power consumption

‘Valens
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VA70XX Basic Evaluation Kit  rorvenageme

CSlI-2

nt
P/N: EVA7-EVKI1-KT-3144B Only
SoC
(Raspberry Pi)
Daughter Daughter RPi
Card O Card SoC >
Coax / UTP A-PHY Coax / UTP Adapto CSI-2

Kit's Content

VA7031 EVM
VA7044 EVM
Coax daughter card (x2)
UTP daughter card (x2)
Coax cable (3m)
UTP cable (3m)
VA7031 EVM Power Supply

VA7044 EVM Power Supply
USB cable
Tripod
Raspberry Pi 4 + PS
SOC adaptor for RPi 4
SDK
ValUE Application

Who is it for?

>

>

Customers checking A-PHY technology using video g
enerator and video analyzer
Customers with their own SoC, own image sensors
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VA70XX Extended Evaluation Kit

P/N: EVA7-EVKI1-KT-3144E

Son QD
Senszr s Daughter O Daughter NVIDIA
Adarro Card Card SoC s
rp Coax / UTP A-PHY Coax / UTP Adapto | cs|-2 SoC
L (Nvidia X

avier)

Kit's Content

VA7031 EVM USB Cable
VA7044 EVM Tripod ..
Coax daughter card (x2) LI/Sony IMX 424 Sensor Who is it for?
UTP daughter card (x2) LI/Sony sensor adaptor > Customers that wants to get a complete set worki
Coax cable (3m) Nvidia Jetson Xavier Dev. Kit ng “out-of-the-box”
UTP cable (3m) SOC adaptor for Nvidia Xavier
VA7031 EVM Power Supply SDK
VA7044 EVM Power Supply ValUE Application

‘Valens
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VA7031 Serializer Module Add-On

P/N: EVA7-EVKI1-KT-7031

CSlI-2

Daughter O Daughter
Card -> Card
Coax/ UT A-PHY Coa);l uTt

VA7031 EVM UTP cable (3m)
Coax daughter card (x2) VA7031 EVM Power Supply
UTP daughter card (x2) USB cable
Coax cable (3m) Tripod

Who is it for?

> VA7031 Serializer Module Add-On is intended for users
who would like to evaluate the functionality of more than
one A-PHY link connected to the VA7044 De-serializer

Confidential | 64



Accessories

Sony Image Sensor — P/N: AVA7-ACC-KT-SNY

Sony IMX424 sensor (LI)

Sony(LI) sensor adaptor

Who is it for?

> Users seeking to evaluate the Sony 8MP IMX42
4 sensor with the VA7031 EVM

Sensor Adaptors

OmnSsion. ®

‘ON Semiconductor®

Sony(LI) sensor adaptor P/N: AVA7-ADPT-00-CSI2-SNY
OmniVision sensor adaptor P/N: AVA7-ADPT-00-CSI2-OVT
ON-Semi sensor adaptor P/N: AVA7-ADPT-00-CSI2-ON

Who is it for?

>

Users seeking to evaluate additional sensors
with the VA7031 EVM

Confidential | 65
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Preventive measur
s: Channel degrada

tion condition

NS

» ‘ N i ‘ / ‘/"‘ \/ . ,/( 2 >
§ ‘/ / ‘. B /},/” / > , 4 /;/:/
“Built-in Analyzer” - Hard-wire DSP impl \ ’
119

ementation provides enhanced diagnost
ics capabilities which allow constant mo
nitoring and optimization of the link qua

ity




A0S SEl 2L{E T

Diagnostic Mode:

* Impedance discrepancy
High impedance
Low impedance
" Brokencable Aol 2 4ko| o 0|48
Single wire open 0.50|H EHe|2 ZITts B g
Differential pair open

Single wire short to GND or battery

Differential pair short




Y30 Y5 BLE

Monitoring Mode:

Loss of link

Re-transmission rate

Number of error packets 7(}%" AlﬁEél ON A°|._-g;|.0."k|
I
* PER (Packet Error Rate) Eélﬂ g% EIIOIE "It'E

* MSE — Mean Square Error

Number of Tx/Rx packets per Application

+ Built-In Self Test (BIST) for link performance measuring
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Valens Product Roadmap

16Gbps 32Gbps

Technology

U ¥
L DSl DP/eDP
fra i Sy
@ i _ ES: Q4/23 S . ESiQ4f24 ']”‘C'
E DI5D|E}’S {A pHY} MP: TBD I”:" MP:TED :‘d r
; PSP [*C/5PI
< ASIL-B
ES: Q421 r : f e
Sensors [ﬂk- P H\r’) MP: Q2/23 :_'I|.:|:r:.-|. »
ASIL-B ASIL-B
U 2Gbps/2Gbps 1.5Gbps/1.5CGbps
@ : IGbE -
= Infotainment  es o [N <c2o cs: Qa2 IGbE
ME: now A |5 * MP:Q2/23 P
:JE':" GPIO/UART +$‘:t':.§z‘::;n GPIO/UART
P 2021 2022 2023 2024 |
)) L L Li L
Y valens
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Valens Product Roadmap

16Gbps 32Gbps
Technology
16Gbps
é’ DSl DP/eDP
T MIPI A-PHY Soluti = S
.::é“ - 0 u Ion e GISPI — 2C/SPI

ES: Q421

Sensors (A-PHY) MP: Q2/23

U 2Gbps/2Gbps 1.5Gbps/1.5Cbps
E Infotainment e ... [N 'T‘*m ez cbE
po 2021 2022 2023 2024 |

‘Ualens Confidential
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MIPI A-PHY §7_#1

K Gear and Profile

k i = End Node | T

Gear Data Rat Modulation Symbol Rate Net Application
€ar Lata Rate [One modulation per Gear] [GBaud] Data Rate [Gbps]
G1 2 Gbps NRZ-8b/10b 2 1.5
G2 4 Gbps NRZ-8b/10b 4 3
G3 8 Gbps PAM4 4 7.2
G4 12 Gbps PAMS 4 10.8
G5 16 Gbps PAM16 4 14.4
Uplink, All Gears 100Mbps NRZ-8b/10b 0.1 0.055(55Mbps)
= Ct2 23 7|0{Y One data rate, line-code, modulation
= Single uplink gear 100Mbps
= A-PHY Device supporting Gear N (i.e, N could be 1-5) : ¥2 7|0{&& 2F X| & S§0F &
= Two noise/performance profiles (with full inter-profile interoperability):
- Profile 1 : &2 noise immunity and target BER of <10-120|0, XH|&, X g 730 80| &
- Profile 2 : =2 noise immunity and target PER of <10-190|H, Xt&f =30 X/ X3} 2|0 Y-S
Noise Immunity
» A-PHY & Z2Op2 X400 25 UHdE SHSt= 2M, d4et 24 & #dts 8H F7HX| 28 WdE MS
» Profile 12 SERDES &8 M1t RAISIH, G1,G20 &
= Profile 22 XtSAt =8 7|72t Of| & A8 =F0f CHst MIPI Alliance 2410f| 7|8t510] O &2 &2 2 WES 7HX 1 US
» MIPIl= SEXQ Ze40M 7|AH S5 L3t 0|% i% TE1 AHH 22 M5HE EI6hs o2 7K HIAES
Interconnect e [ —T mn P
P APHYE M3 20, ZOIE £ FOE NG EH IE Y L. ; e 3
- CIrot {012 E2/S X19 : SDP/Coax S wr ||
- POC X/ ¢ 3 Ly =
- 47| Qlatel HUE 2 Hh 15m XS e L e L
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MIPI A-PHY &% _#2

/ Tx Amplitude

Noise Immunity Level

Gear | Downlink [mVp-p] Uplink [mVp-p] = A-PHYE Low PSD %[Hz} &|0] Q= Amplitude
1 550 500 » TX Amplitudes to over 50QQ Coax channel
> 350 500 = 4Gbps CH2EA TX WY SFM HlU(d= AHE)
3 250 500 - A-PHY G2 : 350mVp-p
4 500 250 - FPD Link Ill (DS90UB953-Q1) — 575mVp-p
> >00 250 ~ GMSL (MAX9277-9281) — 500mVp-p

» H|AE 2t : 2m, 15m Coax 71|0|%

= LO|= ™2 worst A0|&
AHE g I =417] T =0 A ’HQI
» P2 A= IEEE AT =20 EAIEH
TS Zatet LA
= 40mVpeak+ 89dBuV RMSO]| ofi &

nterierence [mVpeak] |[[mVpeak]
RF Inaress 5 40 Based on the ALSE method ISO 11452-2,
9 CW/AM/PM modulation scheme
Bulk Current Injection 1 40 Based on ISO 11452-4, CW/AM modulation
scheme
Fast Transient 15 150 Based on ISQ7637—2/3, with modifications
for higher frequency pulses
2m cable test == <1‘5m cal
G Screening Attenuation Test Result
l: Dynamic Coax 1 FreraERE T —— ARG T : Dynamic Coax 2 | pper e

———— l,f' \ z']. v,

My A AL ' I

||||||||||||

1w 1m0
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Thank You!

- Eric Yoon -




