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발렌스 세미컨덕터 (Valens Semiconductor)

• 2006년 설립된 이스라엘 ‘팹리스’반도체 회사

• 국제 통신표준인 ‘HDBaseT’의 제정사

• 유선용 초고속/광대역 통신용 반도체 전문 회사 (산업용+자동차)

Innovator 
Leader

• 앱티브, 골드만삭스,삼성전자, 오펜하이머, 린스캐피탈 등에서 투자

• 2021년 9월 : 뉴욕주식거래소(NYSE)에 ‘VLN’ 으로 상장
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Valens Korea Organization Update

Eric Yoon
한국 지사장

Automotive 
Business

Industrial
Business

Justin Kim 
(FAE)

Bescom Global Uniquest Others

Philip Kim
(PM)

Jason Choi 
(Sales)

Steven Kim
(Sales)

Melisa Jung 
(Operation)

Jeff Shin (Sales)

Elena Kim 
(Operation)

Neosys

Searching….

New 
Contract 
in 2022

Bescom Global

Jason Choi 
(Sales)



‘HDBaseT 표준’ 창립 멤버

Advancing interoperability 

& HDBaseT ecosystem

Defining industry global standard

for ultra-high-definition,

digital connectivity

+



5

CONFIDENTI
AL

The HDBaseT Alliance Worldwide (250여개 회원사들)

250+ members, addressing Pro-Audiovisual, Consumer Electronics, Automotive, Industrial PCs, Medical and more 
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What is HDBaseT?_(1)
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What is HDBaseT?_(2)
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The Ultimate Standard of Digital 

Connectivity 

Over a Single Cable
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HDBaseT – 5Play Convergence Over a Single Cable

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

Audio\Video Ethernet Power 

Control USB

100m/328ft 
Cat6 Cable
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Valens Audio-Video: Product Selection Table 

VS1xx
8/0.15Gbps

Valens Colligo VS2xxx
8/0.3Gbps

Valens Stello VS3xxx
16/2Gbps

ProAV
667/667Mbp

s

Feature VS100 VS010 VS2310 VS2000 VS210 VS200 VS2010 VS2110 VS3000 VS300 VA6000

Cable length [m] 100m
1080p, 70m
4K/30, 40m

100m* 100m
1080p, 70m
4K/30, 40m

1080p, 70m
4K/30, 40m

100m 30m
4K/60
100m

4K/30, 70m
4K/60, 40m

100m

Compatibility (VS
1/2/3)

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
Up to 165

MHz
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

I2C No No Yes Yes Yes Yes Yes Yes Yes Yes Yes

Ethernet 100M No 100M 100M No No No No Yes No 100M

I2S No No Yes Yes Yes Yes No Yes Yes Yes Yes

S/PDIF No No Yes Yes Yes Yes Yes No Yes Yes No
*Fiber extension for up to 10km when coupled with the VS2311 chipset
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코엑스, 서울
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Samsung’s 1st Outdoor TV, ‘The Terrace (더 테라스)’ (May, 2020)
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APPLICATIONS/
USE CASES 
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Superior Connect
ivity in Conferenc
e Rooms for Virtu
al Meetings

HDBaseT
Table Box

USB

ETH

HDBaseT 
Extender

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

• High performance, no 
latency

• Largest existing install base 
(enabling re-use)

HDBaseT USB HDMI I2S/Audio Ethernet Power
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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

SERVER ROOM CLASSROOM

HDBaseT USB HDMI
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HDBaseT Con
nectivity Ben
efits for Healt
hcare Installat
ions 

HDBaseT Switch

OPERATING ROO
M

CONTROL 
ROOM

HDBaseT: 
Video + USB + Audio + 

Ethernet + Power over One Cable

HDBaseT

• Performance 

– Highest resolution

– Uncompressed video

– Zero latency

• Reduction of cable 
clutter & complexity 

• USB extension for 
interactive applications

AUDITORIU
M
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SERVER 
ROOM

HDBaseT

Digital Signage a
t Transportation 
Platforms for Bet
ter Customer Ex
perience 

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

HDBaseT

PLATFOR
M

• Convergence of 
multiple interfaces on 
the same 
infrastructure

• Interactive displays

• Daisy chaining  -
reducing system costs

HDBaseT USB HDMI I2S/Audi
o
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HDBaseT:
Daisy-chain Architecture

HDBaseT

Touch Control 
Panel in Drive

r’s Cab

MIC

SMARC* PC

HDBaseT

In-Vehicle Digit
al Signage:
Better Servicing 
Customers in B
uses & Trains
• Convergence of 

multiple interfaces 

• No cable clutter –
easy to retrofit 
cabins

HDBaseT HDMI I2S Control
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In-Seat 
Display

USB Audio

HDBaseT

In-Train Infota
inment
for Superior C
ustomer Expe
rience  

• Daisy chaining and 
convergence of 
multiple interfaces

• Simplifying display 
implementation 

• Reduced costs, cable 
clutter & weight

HDBaseT USB I2S/Audi
o

Ethern
et 

VoD ov
er IP 
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HDBaseT Automotive

23
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15m UTP/STP/Coax

Video

Data

Control

Power

Audio

Audio

Video

Data

Control

Power

Audio (I2S,TDM)

Video (DSI, DP/eDP,
oLDI, CSI2) 

Data (Ethernet
,

PCIe, USB)
Control (I2C,

I3C,UART)

Power (PoDL)

Inline Con
nector

Inline Con
nector

HDBaseT Solution over Simple Cabling Infrastructure 

Inline Con
nector

Inline Con
nector

Inline Con
nector

Inline Con
nector

Inline Con
nector

Inline Con
nector

Inline Con
nector

Inline Con
nector
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The Valens Edge: 
Simplifying In-Vehicle Architecture with 
Safe & Resilient High-Speed Connectivity 

confidential |25

Fewer Devices Fewer Connectors Fewer Cables Less Complexity Lower BOM
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HDBaseT Automotive Chipset 
over Simple Cabling
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1G Ethernet
USB2.0
Audio
UART

2Gbps/2Gbps

Automotive PHY
15m Unshielded  Twisted 

Pair (UTP)
4 in-line connectors

Mercedes-Benz & Valens Semiconductor

New S-Class
New C-Class

The Mercedes-Benz User Experience (MBUX) 
Infotainment system
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MIPI A-PHY

30
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MIPI 얼라이언스
• MIPI : Mobile Industry Processor Interface

• ‘스마트폰’ 의 카메라 및 디스플레이 인터페이스 표준 : MIPI Organization 에 의해 제정 (표준화)

• 고속자동차 표준 제정을 위해 A-PHY Working Group 설립 (2017, 10월12일)
✓ 고속자동차 표준 : Camera, Radar, LiDAR 의 데이터를 12-24Gbps로 이동시키는 피지컬 레이어 사양
✓ 실제수요는 9-16대의 Camera, Radar, LiDAR 를 갖춘 ADAS 및 자율주행 차량을 위한 것

MIPI Alliance 의 전무이사, 릭위펠트 “ 모바일 빠른 속도로 도약하고 뛰어나지만, 15cm 길이를 보고, 자동차는 15미터가
필요합니다”

MIPI Alliance Members
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MIPI 얼라이언스 현황 업데이트

MIPI A-PHY 개념
- 모든 카메라 센서 애플리케이션, 인포테인먼트 디스플레이 애플리케이션을 타겟으로 하는 Physical Layer 사양
- MIPI A-PHY Spec 1.0은 15미터 도달 범위와 2-16Gbps의 데이터 전송 속도를 제공

➔ MIPI A-PHY Spec 1.1 : 최대 32Gbps 전송이며 2022년 출시
- MIPI A-PHY는 네이티브 카메라(CSI-2) 및 디스플레이(DSI-2) 인터페이스를 지원하는 전세계 유일한 ‘표준 카메라 인터페이스’

MIPI Alliance 현황

• 27개 국가 활동
• 전장분야 전체 55%
• 가입 member : 400여社

FUTURE INTEGRATED A-PHY
(NO BRIDGES: Lower cost, weight, power)

TODAY’S PROPRIETARY INTERFACE BRID
GE SOLUTIONS

Standard A-PHY interface

Proprietary interface

TOMORROW A-PHY STANDARD INTERFACE B
RIDGE SOLUTIONS





Collaboration w / Sensor makers
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▣ MIPI A-PHY 개발 현황 (예)

▪ MIPI-APHY 자동차, 선박, 스마트 공장, 스마트 시티, 의료 등의 다양한 분야 적용 확대 중
- 現 월드와이드 65개 이상의 신규 프로젝트가 진행 중

자동차 ADAS, ADS 외 카메라 적용 자동차, 로보드쪽의 레이더 분야

의료용 내시경 카메라 시장
Dual Sensor from Camera Sensor to Imaging system
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MIPI A-PHY 솔루션

36



Concept of MIPI A-PHY Chipset



VA7000



Collaboration w / Sensor makers
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MIPI A-PHY 적용 예

44
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VA7K based camera extension
› Low cost solution based on VA7K

› Smallest form factor, low power 

› Shorter range

VA7K

USB

CSI-2

CSI-2

VA7K

VA7K

VA7K

VA7K

HDMI

Android/

LINUX

Based

PROC

All-In-One Android/LINUX
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VA7K based camera extension
› Low cost solution based on VA7K

› Smallest form factor, low power 

› Shorter range

USB3

VA7K

VA7K

VA7K

VA7K

HDMI

ISP/

PROC

Camera ISP or Processor

VA7K
CSI-2

CSI-2
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VA7K in Smart City
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CCTV Camera Challenges

› Extreme temperature environment 

› Size / integration 

› Installation

› Maintenance

› MTBF – Mean Time between Failures

› Less mechanical parts

› Cost

› Power consumption
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Smart City Camera Poles

› Small form factor, better heat

› Circuit board in accessible location
VA7031

Sensor

CSI-2

MIPI APHY

VA7042

CSI-2

ETH
ISP/

PROC

ETH

No need for creative so
lutions for camera main
tenance
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Multi camera poles over single catX FTP cabl
e
› Minimized camera design

› Reduced BOM cost 

› Easy maintenance

› One category cable for 4 cam
eras

VA7031

CSI-2

M
IP

I 
A

P
H

Y

CSI-2
VC

ETHISP/

PROC

ETH

VA7031

CSI-2

M
IP

I 
A

P
H

Y

VA7031

CSI-2

M
IP

I 
A

P
H

Y

VA7044

VA7031

CSI-2

M
IP

I 
A

P
H

Y

4 pairs
catX FTP 
cable
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Leveraging Virtual Channels for up to 16 Cameras aggrega
tion

VA7031

VA7031

VA7031

VA7031

VA7044

VA7031

VA7031

VA7031

VA7031

VA7044

VA7031

VA7031

VA7044 8 x CSI-2 VCs
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Dual Sensor over single link
Using CSI-2 Virtual-Channels (VC)

VA7K Camera

VA7031

Sensor

CSI-2
VC

MIPI APHY
VA7044

CSI-2
ISP

USB 3.0

RX Box

Sensor

CSI-2

VC

Bridge

ISP
USB 3.0

USB3.2

HUB

CSI-2

USB 3.0
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3D Camera over single link
Using CSI-2 Virtual-Channels (VC)

VA7K Camera

VA7031

Sensor

CSI-2
VC

MIPI APHY
VA7044

RX Box

Sensor

CSI-2

VC

Bridge

CSI-2

Sensor MCU/GPU
CSI-2
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Multiple Cameras Synchronization
Sensors Clock Synchronization

VA7044

CSI-2
ISP

USB 3.0

RX Box

ISP
USB 3.0

USB3.2

HUB

CSI-2

USB 3.0

VA7031Sensor
CSI-2 MIPI APHY

REF CLK

REF CLK

VA7031Sensor
CSI-2 MIPI APHY

REF CLK

› No need for Frame Sync and keeping frame buffers to overcome sync issues between multiple cameras
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Multiple Cameras Synchronization
Sensors Frame Synchronization

› Frame Sync – alternative option to the accurate clock SYNC

VA7044

CSI-2
ISP

USB 3.0

RX Box

ISP
USB 3.0

USB3.2

HUB

CSI-2

USB 3.0

VA7031Sensor
CSI-2 MIPI APHY

Frame SYNC

Frame
SYNC

VA7031Sensor
CSI-2 MIPI APHY

Frame SYNC
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CSI-2 Virtual Channels Aggregation

› 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

https://www.latticesemi.com/en/Products/DesignSoftwareAndIP/IntellectualProperty/ReferenceDesigns/ReferenceDesign04/Nto1
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VA7K Advantages
› Use standard USB3.0 interface

• No need for expensive frame grabber!

• No need for PCIe 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
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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

+
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VA7K USB3.0 camera advantages
Comparing to CoaxPress

› Smaller camera size

› Lower camera power consumption

› 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 PCIe form factor capture card

• Smaller PC size

• Lower power consumption

+
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VA7K EVK
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VA70XX Basic Evaluation Kit
P/N: EVA7-EVK1-KT-3144B

Kit’s Content

VA7031 EVM VA7044 EVM Power Supply

VA7044 EVM USB cable

Coax daughter card (x2) Tripod

UTP daughter card (x2) Raspberry Pi 4 + PS

Coax cable (3m) SOC adaptor for RPi 4

UTP cable (3m) SDK

VA7031 EVM Power Supply ValUE Application

A-PHY

Daughter
Card

Coax / UTP

Daughter
Card

Coax / UTP CSI-2

RPi
SoC 

Adapto
r

CSI-2

SoC
(Raspberry Pi)

VA7031 EVM VA7044 EV
M

Who is it for?

› Customers checking A-PHY technology using video g
enerator and video analyzer

› Customers with their own SoC, own image sensors

For Manageme
nt

Only
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VA70XX Extended Evaluation Kit
P/N: EVA7-EVK1-KT-3144E 

Kit’s Content

VA7031 EVM USB Cable

VA7044 EVM Tripod

Coax daughter card (x2) LI/Sony IMX 424 Sensor

UTP daughter card (x2) LI/Sony sensor adaptor

Coax cable (3m) Nvidia Jetson Xavier Dev. Kit

UTP cable (3m) SOC adaptor for Nvidia Xavier

VA7031 EVM Power Supply SDK

VA7044 EVM Power Supply ValUE Application

Who is it for?

› Customers that wants to get a complete set worki
ng “out-of-the-box”

CSI-2

Sony 
Adapto

r A-PHY

Daughter
Card

Coax / UTP

Daughter
Card

Coax / UTP SoC
(Nvidia X

avier)

CSI-2

NVIDIA
SoC 

Adapto
r

Sony
Sensor

VA7031 EV
M

VA7044 EV
M
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VA7031 Serializer Module Add-On
P/N: EVA7-EVK1-KT-7031

Kit’s Content

VA7031 EVM UTP cable (3m)

Coax daughter card (x2) VA7031 EVM Power Supply

UTP daughter card (x2) USB cable

Coax cable (3m) Tripod

A-PHY

Daughter
Card

Coax / UT
P

Daughter
Card

Coax / UT
P

CSI-2

VA7031 EV
M

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
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Accessories

Sensor Adaptors

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

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

Who is it for?

› Users seeking to evaluate additional sensors
with the VA7031 EVM
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강력한 진단 기능 (Diagnostics)

66
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각 링크간 품질 모니터링 및 분석 기능

> “Built-in Analyzer” - Hard-wire DSP impl
ementation provides enhanced diagnost
ics capabilities which allow constant mo
nitoring and optimization of the link qua
lity

Diagnostic:
Channel failure c
ause and locatio

n

Preventive measure
s: Channel degrada

tion conditions
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Diagnostic Mode: 

• Impedance discrepancy 

• High impedance

• Low impedance

• Broken cable 

• Single wire open

• Differential pair open

• Single wire short to GND or battery

• Differential pair short

케이블상의 여러 이슈를
0.5미터 단위로 진단후 보고함.

케이블 상태 모니터링
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Monitoring Mode:

• Loss of link

• Re-transmission rate

• Number of error packets 

• PER (Packet Error Rate)

• MSE – Mean Square Error

• Number of Tx/Rx packets per Application

차량 시스템 ON 상황에서
링크 성능 데이터 추출

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

링크의 성능모니터링
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Roadmap

70
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MIPI A-PHY Solution
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MIPI A-PHY 요약

73
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MIPI A-PHY 특징_#1

Gear Data Rate
Modulation 

[One modulation per Gear]

Symbol Rate 

[GBaud]

Net Application 

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 PAM8 4 10.8

G5 16 Gbps PAM16 4 14.4

Uplink, All Gears 100Mbps NRZ-8b/10b 0.1 0.055(55Mbps)

▪ 다운링크 기어당 One data rate, line-code, modulation
▪ Single uplink gear 100Mbps 
▪ A-PHY Device supporting Gear N (i.e., N could be 1–5) : 낮은 기어들도 모두 지원 해야 함
▪ Two noise/performance profiles (with full inter-profile interoperability):
- Profile 1 : 적은 noise immunity and target  BER of <10-12이며, 저비용, 저전력 구현에 용이 함
- Profile 2 : 높은 noise immunity and target PER of <10-19이며, 차량 수명에 최적화 되어 있음

▪ A-PHY 두 프로파일은 최소한의 소음 내성을 목표하는 업체, 엄격한 요구를 원하는 업체 두가지 소음 내성을 제공

▪ Profile 1은 SERDES 솔루션과 유사하며, G1,G2에 적용

▪ Profile 2은 자동차 수명 기간의 예상 소음 수준에 대한 MIPI Alliance 분석에 기반하여 매우 높은 수준의 소음 내성을 가지고 있음

▪ MIPI는 독립적인 실험실에서 기계적 응력과 노화 이후 소음 수준과 차폐 효과 저하를 평가하는 여러 가지 테스트를 수행

Noise Immunity

Gear and Profile

▪ A-PHY는 싱글 레인, 포인트 투 포인트 시리얼 통신 기술 임
▪ 다양한 케이블 타입을 지원 : SDP/Coax 등
▪ POC 지원
▪ 4개의 인라인 커넥터로 최대 15m 전송

Interconnect
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MIPI A-PHY 특징_#2

Tx Amplitude 

Gear Downlink [mVp-p] Uplink [mVp-p]

1 250 500

2 350 500

3 250 500

4 500 250

5 500 250

▪ A-PHY는 Low PSD 최적화 되어 있는 Amplitude

▪ TX Amplitudes to over 50Ω Coax channel

▪ 4Gbps 다운링크 TX 전압 솔루션 비교(싱글 엔드)

- A-PHY G2 : 350mVp-p

- FPD Link III (DS90UB953-Q1) – 575mVp-p

- GMSL (MAX9277-9281) – 500mVp-p

Noise Immunity Level

Interference
P1

[mVpeak]

P2

[mVpeak]
비고

RF Ingress 5 40
Based on the ALSE method ISO 11452-2,

CW/AM/PM modulation scheme

Bulk Current Injection 21 40
Based on ISO 11452-4, CW/AM modulation

scheme

Fast Transient 15 150
Based on ISO7637-2/3, with modifications

for higher frequency pulses

Screening Attenuation Test Result

▪ 테스트 환경 : 2m, 15m Coax 케이블

▪ 노이즈 레벨은 worst 케이블을

사용 할 때 수신기 패드에서 정의

▪ P2 한계는 IEEE 연구 논문에 표시된

유사한 결과와 일치

▪ 40mVpeak는 89dBuV RMS에 해당
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Thank You! 

- Eric Yoon -


