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1. The Enabler: ADB Glare Free High Beam



ADB Solutions #1: ADB with Segments

First Mechanical ADB, Xenon based LED Matrix ADB 24 Pixel 



Technique Micro-LED DLP
Beam width ± 45°  ± 18°
Resolution >10 kilopixel >1 megapixel
Maximum luminous flux 4000 lm 400 lm
Propagation loss 0% 47%
Ca. volume projector unit 200ml 1000 ml

Micro-LED Array 4,000 to 25,000 Pixel. Introduction 2023

Osram Eviyos 25600 LED with 40µm size

AMS Osram: Winner of the „Deutscher Zukunftspreis 2024“
(German Future Award, Bundespräsident Frank-Walter Steinmeier)

ADB Solutions #2: Micro LED

Suppliers: 



Digital Matrix LED headlight Functions

Advanced Coming / Leaving
Home

Glarefree high beam Lane light Orientation light Marking light



As one of the first OEM, BMW has started the illumination of the bars in 
the Front Grille. High cost are more than compensated by profit through
option sales. Many OEMs show concept cars with lit front grille with
dynamic Animations.

• Lit Front Grille will become a part of the Front Lighting System. 
4 to 4000 single addressable LEDs have to be handled.

• Headlamp Supplier needs JV or own qualification, to supply full front 
lighting system if wants to continue to be system supplier Tier 1.

• New Front End Lighting Concepts may need : 
• Printed LEDs and Electronics
• Flex Board
• Rigid-Flex Mix
• Light Guides
• Micro Optics… (!!!)
• …

2.1 New Lighting Elements: Front Grille



2.1 Market Analysis
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Source: DVN 2022 Study „DVN Market Forecast on new Lighting Systems“

2.1 Market Forecast Illuminated Grille



3.2 New Lighting Elements – Ground Projection
Danger:  Crossings and Turning by Cars / Trucks : T OO M ANY FAT AL ACC I DENT S
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New Lighting Elements – Ground Projection
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4. New Fun Applications ??
– No Application without legal framework please help GTB by data and

safety arguments…… 

What makes sense ? What is a business

What is understandable ? 



Outlook: New Lighting Elements

• Small projectors for dynamic gound illumination starting to enter the car

• Lit Logos at Front / Rear / Side are trending. Legislation still difficult.

• All Lighting Functions are dynamic in future

Edge-To-Edge PO Light

Digital DRL

Lit Grill, Lit Logo

DI Projection Front/ Rear

Light Carpet, 
Welcome- Lights, 
Projections

Lit Roof Rail

Digital Rear Lamp

Edge-To-Edge Rear Lamp

Lit Logo

Lit Logo C-Pillar

BUT THERE ARE A LOT OF CHANCES 



4. No Light without Software….. Future Software Defined Vehicles (SDV)

SAFETY COMFORT INDIVIDUALITY UPGRADEABLE

Conditional Statements

~ 150+ 

~ 1,500+ 

~ 150m+

~ 100m+

ECUs

Network Wires

Lines of Code

Modern Car of Today

~320 billion USD
SDV Market (2023)

End-User Innovation Focus Area

Source: World Economic Forum & Boston Consulting Group 
– Automotive in a Software-Driven Era (06/2023), 
MotorTrend Group – Coding the Car

Dr. Dirk Linzmeier, CEO TTTechAuto
DVN Workshop Munich, Feb. 2024

Future Car 
(SOP 2030)

50%
Electronic System

 as part of 
Total Car Cost

~660 billion USD

SDV Market (2030)



Recognition Interaction Communication

4. Software and Lighting: Software-Defined-Vehicle (SDV)

Source:
Dr. Dirk Linzmeier, CEO TTTechAuto
DVN Workshop Munich, Feb. 2024

Projection

Projection Projection

Projection



Recognition

4. Software and Lighting



Interaction

4. Software and Lighting



Communication

4. Software and Lighting



Car Lighting 2020

Safety New Chrome Design Element Comunication

Car Lighting 2025

Safety New Chrome Design Element Communication

Car Lighting 2030

Safety New Chrome Design Element Communication

The Future Budget for the Car Lighting increases.

No Software – No Function

But Lighting, however it may come – has a future.

Business Chances Car Lighting
Source: DVN 2022 Study „DVN Market Forecast on new Lighting Systems“



Thank you
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