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THIS REPORTõS PRIMARY OBJECTIVE IS TO PROVIDE A COMPREHENSIVE OVERVIEW OF AUTOMOTIVE 
LIGHTING!

This includes deep insight into various automotive lighting technologies and system approaches, including  comparisons 
between:

LED/OLED/Laser - DRL/Headlamp/Interior Lighting - AFLS 

As well as an industry analysis, technology roadmaps, and market metrics.

Additional report objectives :

ÅAnalyse the automotive lighting market and applicationsõcurrent status and future trends

ÅReview the automotive lighting industryõsstructure and future trends

ÅDiscuss the main technologies used for automotive lighting, and associated roadmaps

ÅExamine the main lighting systems used for automotive applications, and associated roadmaps

ÅProvide market insights for 2013-2021 for automotive lighting applications

REPORT OBJECTIVES
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Major trends in 
the automotive 
industry.

AUTOMOTIVE INDUSTRY AND SUPPLY - UNDERGOING TRANSFORMATION
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Å As LED technologycontinuesto improve and costs graduallydecline,LED lights gain further automotive technologyvalidationfor replacing
traditionaltechnologieslike incandescent,halogen,andHID/xenonlamps.

Å LEDsintegrationõsmaindriversare:

Å Designflexibility (color saturation,size,weight).

Å Longlifetime.

Å Highefficiency/Lowenergyconsumption.

Å Greater potentialfor new functionalities.

Å Controllability(dimming,etc.).

Å Fastresponse(enhancedsafety).

Å Health-friendly/eco-friendly.

Å Regulation.

Å LEDis suitablefor a varietyof automotivelighting:

Å Interior light:

Å Footwell light.

Å Dome light.

Å Maplight.

Å Daytimerunninglight (DRL).

Å Rearcombinationlamp(RCL)/backuplight.

Å Center high-mount signallight (CHMSL).

Å Front/headlight(highandlow-beamlamps).

Main use of LEDs for Lighting Applications

LED

Interior Lighting

Exterior Lighting

source: Allegro MicroSystems
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Temperature 
stability is the 
biggest challenge 
to OLED 
integration as 
surface-area light 
sources suitable 
for automotive 
use!

Challenges for OLED integration - Technology aspects 

OLED

Å Automotive requirements for OLED integration can be
categorizedby degreeof difficultyin reachingthem:

Å AccessibletaskČ Requirementsrelated to lifetime, efficacy,
andluminance

Automotive requirementsfor OLED integrationcanbe categorized
by degreeof difficultyin reachingthem:

Å Highly challengingtaskČ Requirementsrelated to reliability
andresistanceto harshenvironment

OLED 

Lifetime

XX

XX

Å OLED to be consistent with 

vehicle lifetime (15 years)

Å XX

Å XX

Å XX

Å XX

Å XX

REQUIREMENTS 

ACCESSIBLE TASKS

Reliability

and

resistance to 

harsh 

environment

Å Resistant to operation and 

storage temperatures:

Å XX

Å XX

Å XX

Å XX

Å XX

Å XX

REQUIREMENTS

HIGHLY CHALLENGING TASKS
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High luminance 
and small spot 
size are required 
for well-
collimated beams 
and lighting 
design with a 
high degree of 
freedom.

Technical aspects ðComparison with LEDs

LASER

Å Luminance> XX cd/mm²canbe achievedwith 0.4mm-diameterlaserspot sizehitting a phosphorconverter plate. Up to XXcd/mm²
hasbeendemonstrated(source:Schott).

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

3 Laser focused

on phosphor

Osram Ostar

HL Pro (1 die)

Emission Area XX 1mm²

Power XX 3.5W

Luminous Flux XX 250lm

Luminance XX XX

Efficiency XX XX

Op. Temperature XX 125°C

Risk level Laser class 4 -

Å Laserhasseveraladvantagesover LEDs:

Å Smalleropticalsystem.

Å XX.

Å Higherluminousintensity.

Å But laserhasstill somechallengesto overcome:

Å XX.

Å XX.

Å Eyeinjury hazard(Avoiddirecteyeexposure).

Laser eye injury comparison ðSource: lasersafetyfacts
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Applications- Glare-free lighting

ADVANCED FRONT LIGHTING SYSTEMS (AFLS)

Å Glare-free lightingalsorepresentsanenhancementof anautomatichigh-beam(AHB) system.

Å The functioncanbe realizedby installinga specialsheathon the rotatingcylinderin the projectionmodule.

Å Basedon imageprocessingfunctionsandintelligentsettingsin the projection module,critical areasof oncomingtraffic that mightface
glareare removedfrom high-beamdistribution,but the rest of the high-beamfield remainsintact for thedriverõsconvenience.

Å New technologies,i.e.matrix LEDanddigitalmirror device,arebeingdevelopedto increasefunctionalitiesof suchsystems.

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

Glare free 
lighting is the 
next step after 
adaptive front 
lighting.

Automatic High Beam XX XX

Automatic switching between low and high-beam

XX

XX

LIGHTING 

FUNCTIONS

SYSTEMS

Increasing complexity of the system (light source/module, camera, sensors, software, etc.)

http://www.yole.fr/
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Development Trends- ECU - LED Drivers - Basic configuration

ADVANCED FRONT LIGHTING SYSTEMS (AFLS)

Å A LED driver is required to convert
the battery-voltage source into a
constant-current drive for an array of
seriesor series/parallelLEDs.

Å Generally, a single stage buck-boost
topology is preferred in order to
provide regulation during load-dump
andcold-crankconditions.

Å During loaddump,the battery voltage
can rise to 60 V and higherat times,
while during cold-crank it may drop
to 4.5V

Å A complete front-lighting system
usuallycomprisesmultipleconverters,
eachregulatinga different part of the
system

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

The LED driver 
is responsible 
to supply a 
constant 
current to a 
string of LEDs. 
The level of the 
current will 
define the color 
and brightness 
of the LED.

Battery Body Control Unit

Å XX

Å XX

Å XX

Å 5V regulator

LED Array

Å XX

Å XX

Å Other lights

Light Control Unit (LCU)

Å XX

Å XX

Å 5V regulator

Å XX

XX

XX

http://www.yole.fr/
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Development Trends- Overview

ADVANCED FRONT LIGHTING SYSTEMS (AFLS)

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

XX

XX

Halogen HID 

(Xenon)

Full LED Matrix 

LED

XX XX XX

Dynamic bend 

lighting

Dynamic bend 

lighting

XX

Dynamic bend 

lighting

XX

XX

Dynamic bend 

lighting

XX

XX

XX

XX

Dynamic bend 

lighting

XX

XX

XX

XX

Dynamic bend 

lighting

XX

XX

XX

XX

XX

Dynamic bend 

lighting

XX

XX

XX

XX

XX

XX

Oct 2017
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Future Trends / Opportunities- Picture Beam - Overview of Technologies

ADVANCED FRONT LIGHTING SYSTEMS (AFLS)

Å Picture beam technologyallows a very high beam resolution that can be between XX and XX pixels dependingand the light
source/technology.

Å All thesetechnologiesare in developmentbut will needto overcometechnicalissuesto be usedin headlamps:

Å Thermalmanagement

Å XX

Å XX

Å (é)

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

Different 
technologies 
are being 
developed to 
increase beam 
resolution but 
still need to 
overcome 
technical issues.

µAFS Laser scanner LCD DMD

Resolution XX XX XX XX

Light source MicroLED Laser LED / LCD Laser

Illustration
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Relation Between ADAS and Lighting Technologies 

ADVANCED FRONT LIGHTING SYSTEMS (AFLS)

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

A front camera 
was already 
used to develop 
ADAS systems.

Camera is also 
the key sensor 
to enable new 
applications in 
lighting. 

Halogen
Xenon LED

XX

< 1990 1992 2003 2006 2009 2015 > 2020

Light Sources

Sensors used 

for lighting

Steering angle
Front camera

XX

XX
ADAS based 

on camera

Traffic Sign 

Recognition

XX

XX
XX

XX
XX

XX

XX

XX
Lighting 

Functions

AFSBend lighting
High beam assist

XX

XX
XX

XX

Lane departure 

warning

Source: Hella + Yole Développement
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Classification by Function - Focus on Detection

NON VISIBLE LIGHTING FOR AUTOMOTIVE APPLICATIONS

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

Sensing Imaging

Applications:

Sub-functions:

Functions: Detection

Photodiode and 

data processing

CIS and image 

processing
CISPhotodiodeAssociated 

components 1:

Å Blind spot sensors

Å Photointerrupters

Å XX

Å Rain sensors

Å LDW systems

Å XX

Å XX

Å XX

Å XX

Å XX

1. Associated components in the module

Legend

Å Applications using IR LEDs

Å Applications using XX

Å Applications using XX

MOST APPLICATIONS USE IR LEDS.

The reason for this is that these light sources are already well -developed in performance and 

supply and are available at a reasonable cost, whereas diodes and especially XX still need 

technological development and cost reduction .

http://www.yole.fr/
http://www.yole.fr/


18

2016 Revenue - Breakdown by Supplier

2016 AUTOMOTIVE LIGHTING MARKET STATUSAND TRENDS

Å In 2016, the top five industry players (i.e. Tier-1s) held
~80% of total automotive lighting revenue: Koito (JP),
MagnetiMarelli (IT), Valeo(FR),HELLA(DE),and Stanley
(JP). The remainingrevenuewasdistributed acrossa very
fragmentedindustrycounting20+ players.

Å To keep this situation, leading players are working on
innovationandthe developmentof new technologies:

Å XX

Å XX

Å XX

Å XX

Å SomeemergingplayersðXX , XX , andXX - havealready
exhibiteda very highgrowth rate (more than+XX%from
2015 - 2016, compared to the total marketõsaverage
+XX%growth).

Å Others JapaneseplayersðStanley,Ichikoh- haveexhibited
a very highgrowth more thanXX%.

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

Revenue in 
automotive 
lighting systems 
increased 
+XX% in 2016 
thanks to 
volume growth 
and 
democratization 
of LED 
technology.

Total:

US$ 25.7B 

Oct 2017
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Å Due to low cost andsufficientperformancefor low andhighbeam,halogenshouldremainthe major technologyfor headlamp.

Å LED technologyhasalreadystarted to replacehalogenbulbs in premium vehiclesand middle-end vehicles. This trend will continue and LED
technologywill alsobe implementedinto low-endvehiclesat longerterm.

Å LEDtechnologyhasa penetrationrate of XX%in 2016andis expectedto reachXX%by 2022with the developmentof advancedtechnologies
like matrix or pixelLED.

Å Penetrationrate of xenon(HID) technologyslowlydecreasedueto the growingadoptionof LEDbut shouldremainstableasthis technologyis a
basicin premiumvehicles.

Å ForAudi,vehiclesareequippedwith HID headlampasa basicandfull LEDor matrix LEDheadlamparestill consideredasanoption.

Headlamp System - Penetration Rate by Technology (degree 1 - all technologies)

AUTOMOTIVE FRONT LIGHTING MARKET

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends
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2016 vs. 2022 Comparison - Breakdown by Application

2016 ð2022 AUTOMOTIVE LIGHTING MARKET FORCAST

©2017 | www.yole.fr | Automotive Lighting 2017: Technology, Industry and Market Trends

In 2016, X% of 
value is interior 
lighting and we 
expect it to 
reach XX% in 
2020.

Oct 2017

$XXB

2016

2022

$XXB

$XB

$XB

$XB

$XB

$25.7B

$35.9B
CAGR +5.7%

Headlamp

Rear Lighting

Interior Lighting

Small Lamps

CHMSL

Fog Lamps

$XXB

$XXB

$XXB

$XB

$XB

$XB

http://www.yole.fr/
http://www.yole.fr/
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Highlights 

COMPANY PROFILE: STANLEY (JP)
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Calendar Year Revenue (Local Currency, in Million) :

2015 2016
Evolution 

%

Total 

Revenue
¥ 401,014 ¥ 388,560 -3%

Automotive 

Lighting
¥ XX ¥ XX + XX% 

Revenue Breakdown

Asia Pacific XX%

North America XX%

Europe 3 %

ROW 0 %

Global Market Share XX%

2016 Estimated Lighting Revenue Breakdown :

Employees :

2016

Total 15,542

R&D Not available

Major Customers / Design Wins :

Brand Group Model

Mitsubishi Mitsubishi
i-MiEV, Outlander, Pajero

Sport, Triton

Honda Honda
Accord, Fit, S660, 

Stepwagon

Acura Honda RLX, TSX

Mazda Mazda
Axela, CX-3, CX-5, 

Demio13, Roadster

Nissan Renault Fuga, Sylphy

Lexus Toyota NX

Toyota Toyota Aqua, Rav4

Subaru Subaru Impreza, XV

Daihatsu Toyota Wake

Suzuki Suzuki Alto

http://www.yole.fr/
http://www.yole.fr/
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