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Micro-LED Light Source Requirements for a Digital Beam

FF (L REAAXI MicroLEDYEGRAYESK

Derived from Application 3&JREFM

ADB
| ..x > 70 000 cd

max

Field-of-View fE¥:

H: >+/-10.5°
V: +3°/-4°

Lane Marking
Resolution

N i

ll <75cminsom

=0.085°

Dynamic Leveling
Resolution

SRR

<12cmin75m
=0.085°

Key Application Requirements #Z/i: N FHEES
Full Beam Width £}¢EVERE [°] 21
Full Beam Height £%¢E/5E [°] 7

Angular Resolution o= 0.085

| [cd] 70 000

max

Micro-LED Device Solution B4R
Pixel Matrix {8==&& 20k (82 x 246)

Luminance =& > 80 cd/mm?
Flux (Light Source) for Full HB
Drive £intrEtiBEE

> 2400 Im
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Full Field-of-View Demonstrator Design 3= BEE{FANR LT
Utilizing One Single Micro-LED per Headlamp ERANSLIT{X{sEF— 5 Micro-LED

Foreground 17 ADB Micro-LED
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Full Field-of-View Demonstrator Design 3= BEE{FANR LT
Utilizing One Single Micro-LED per Headlamp B2NSLKT{X{sEFH— )/ Micro-LED

Foreground Module iFiftE4H
Horizontal range 7J<S|Z/B. + 40° Foreground i&iﬁ ADB Micro-LED
- LED product Pl T B LUXEON NeoExact
- Light-emitting area &ZJEHEFR: 4 mm?
- Optical concept J¢FSLI T\ Direct image BEIZEE
- Optic size 2L R T 60 mm x 40 mm
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Full Field-of-View Demonstrator Design 3= BEE{FANR LT
Utilizing One Single Micro-LED per Headlamp B2NSLKT{X{sEFH— )/ Micro-LED

Foreground 1f37  ADB Micro-LED

Micro-LED Module / Micro-LED}&4H
Field-of-View 375G El: 7°x21°
- LED product fmal T B Micro-LED
- Light-emitting area &ZJCHEFE: 32 mm?
- Optical concept Y¢=SLI 5T Direct image
- Lens diameter &L R~ 40 mm
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Full Field-of-View Demonstrator Design 3= BEE{FANR LT
Utilizing One Single Micro-LED per Headlamp B2NSLKT{X{sEFH— )/ Micro-LED

Foreground 1f37  ADB Micro-LED

ADB Module / ADBf&E4H
Field-of-View fl373GE: 6° x 40°
- LED product fF=5&: LUXEON NeoExact
- Light-emitting area &Z5¢HEHF: 18 mm?
- Optical concept J&¢=SLI 5T Direct image
- Optic size ELRY: 43 mm x 40 mm
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Full Field-of-View Demonstrator Design 3= BEE{FANR LT
Utilizing One Single Micro-LED per Headlamp ERANSLIT{X{sEF— 5 Micro-LED

Foreground Module 1rigi&E4¢H
- Horizontal range 7J<S|Z:}.§ + 40° Foreground i&iﬁ ADB Micro-LED
- LED product fF=5a: LUXEON NeoExact

Light-emitting area &ZJEHEFR: 4 mm?

Optical concept Y&SLHNFT: Direct image EIERR

Optic size LR 60 mm x 40 mm

ADB Module / ADB{&4H

- Field-of-View f375CE: 6° x 40°
LED product F=g: LUXEON NeoExact
Light-emitting area AZJ¢HEFR: 18 mm?
Optical concept Y¢FSLH 5T Direct image
Optic size E3L R~ 43 mm x 40 mm

Micro-LED Module / Micro-LED}&4H
- Field-of-View fli73EE: 7°x21°
- LED product fF=5a: Micro-LED
- Light-emitting area &ZJCHEFE: 32 mm?
- Optical concept Y¢=SLI 5T Direct image
- Lens diameter &L R~ 40 mm
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Beam Composition FEEYZEFS
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Beam Composition FEEYZEFS
Foreground Performance Estimates 1Tiz{4geFufdh

-25 -20 -15 -10 -5 0 5 10 15 20 25

Foreground Module
lim il =E
Horizontal Range 7KIESBE: + 40°
Vertical Range EEEDE: 15°
Intensity YE5a@: 20 000 cd

Flux in Beam iNSLEE: 800 Im
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Beam Composition FEEYZEFS
Foreground + Micro-LED Performance Estimates UT37+Micro-LED4BEFRt

Foregrc;'uund L&R

-25 -20 -15 -10 -5 0 5 10 15 20 25
Micro-LED Module
Micro-LED}S4H

Horizontal Range 7KIZBE: 21°
Vertical Range EEGE: 7°
Intensity YE5a@: 60 000 cd

Flux in Beam iNSLEE: 800 Im
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Beam Compositio

sz IS
n JEBUZER
Foreground + ADB + Micro-LED Performance Estimates 1JT1Z+ADB+Micro-LED4EEETI

Horizontal Range 7KIEEE:
Vertical Range EEHLME:
Intensity YE38&:

Flux in Beam EINSLEE:

== ; 3 E——as

-10 -5
Foreground Module
i i1 LA
* 40°
15°
20000 cd
800 Im

0 5
ADB Module

ADBF&E4H
40°
s
76 000 cd
2150 Im

10

15 20 25
Micro-LED Module

Micro-LED}&EZH
21°
o
60 000 cd
800 Im

©2021 Lumileds Holding B.V. | Confidential | April 12,2021 13



™ LUMILEDS

Beam Compositio

sz IS
n FEBUZER
Foreground + ADB + Micro-LED Performance Estimates 1JT1Z+ADB+Micro-LED4EEETI

Horizontal Range 7KIEEE:
Vertical Range EEHLME:
Intensity YE38&:

Flux in Beam EINSLEE:

== ; 3 E——as

-10 -5
Foreground Module
liw vl =EE
+40°
15°
20000 cd
800 Im

5
ADB Module

ADBF&E4H
40°
6°
76 000 cd
2150 Im

10

15 20 25
Micro-LED Module

Micro-LED}E4H
21°
2o
60 000 cd
800 Im
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Low Beam in a Curved Road 1T3=18HERA
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Low Beam in a Curved Road 1T3=18HERA
Beam Swiveling BE=NELH]AERR

e e e e e e e e
|
I “I

R T

©2021 Lumileds Holding B.V. | Confidential | April 12,2021

R S
)

’
O I -

16



&

Low Beam in a Curved Road 1T3¢Z18RB80H
Beam Swiveling plus Warning Sign BEENEE[A+Z R~ ire:
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Country Road Z#J1E8EREHH
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Country Road Z#J1E8EREHH

High Beam plus Sharp Road Marking T3¢+ iniAl ZEIBFRIR
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Country Road ZFNEE
High Beam plus Soft Road Marking

HEEE

SN/

LGt
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Country Road Z#J1E8EREHH
High Beam plus Deglaring of Upcoming Traffic 1ITy&+ XS RIS ZEFHIZSE
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Full Field-of-View Demonstrator Design £ #1i7BEBB{FANR LT
Utilizing Lumileds Matrix-LEDs: LUXEON NeoExact {EFH=Hi*BFFLED: LUXEON NeoExact

ADB Module / ADBf&E4H
- 18 LUXEON NeoExact 1.0 mm?2 LEDs in a single row
EAHE18FMLUXEON NeoExact 1.0 mm?2 LED
- LED gap / LED|EJEE: 60 pm

| Farfield view

Foreground Module irift&EZH ;

- 3 x LUXEON NeoExact 1.0 mm?
- 2 x LUXEON NeoExact 0.5 mm?
- LED gap / LED|EJEEE: 60 um e

in: Mean:
[cd/m"2] 3.07 6.14 9.21 12.3
-— m T i

1
=3.55 cd/m”2; L maxat{0.7,-7.1]=30.7 cd/m"2 max=30.7
15.4 18.4

LUXEON NeoExact 0.5 mm? and 1.0 mm?
- Smallest possible package: Light-emitting area same as package size
A[REER/ ISR . REEFRE T HIRER
- Enabling direct imaging projections due to narrow spacing ;
EEEEEEAE KT P EE \ >
- Building block for customized level 2 solutions f;rﬁ’f{

IREETHLLBRTT =
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Lumileds Micro-LED
Key Specification Parameters #Z/UOIMES RN =

- Pixel array &2 Z=HE51): 82x246 > 20k pixels
- Pixel pitch (& Z|EIfR: 40 um
- Target flux BIrjGBE: 0.4Im/px @ 85 °C, DC operation
- A . .
- Contrast performance XJLEEERE: Micro-LED on board designed for SMT assembly

JISCIISMTAEEFTIZITAI R EARAYMicro-LED

1,E400 P R "
x‘ﬂﬁﬁ*—bgﬂﬁum
~ = A g
1,E-01 ¥ \ﬂ
= 4 bR i
a 5 oW
- I LAl
E o LT
T LED2 £ ' 4
= 1300 : \
£ P 8 L L kO . -
&} e A R i
® Leo L/ | . %‘"m =
' i | ' P!
E LY
N e A L True-color image taken with luminance camera
Pixel -2 Pixel O Pixel 2
LEos Pixel -1 pixell =EENFAEERNEREG
=150 -100 =50 0 =0 100 150

x-coordinate [pm|

Measurerment ---Approximation --—-—-—- Fixels
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Lumileds Micro-LED

Electrical Interfaces BB

::131‘-' w

Highly Integrated Micro-LED SEEEREAIMicro-LED

- Utilizing CMOS technology {8FBCMOSHEA

- LED direct attached to ASIC (single chip approach) / LEDEfEIEIEZEASIC (BBEUAT GO FBIE)
- Most compact and efficiency solution EREER B BVERIR 5 2

|
Video Interface #$HEO ' PIXELMATRIX
3 different options / 3FHAN[E%IFE UART | o :

- UART —.—\
- QsPI Qspl ! PWM 5 % g

- Parallel Port (used for Demonstrator) Frame Buffer Generator

HiTO (fEFREREE) Parallel |

Control and Diagnostics {ZHIFZ#R
- Via UART or 12C 1813 UARTEKI2C UART

- Monitoring of e.g. B U&$E C;ntrol atr_1d ADC/
- Temperature }B2E 12C [AETI0SLIC DAC
. |
- Pixel voltage in diagnostic mode Register sense and Contro

BRIV FHHRERRE

- Forward current 1IE[@EE%

Micro-LED Block Diagram
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Conclusion Z518

Realistic and Efficient High-Resolution Headlamp Demonstrator
INEBHRIE P RS T
- Based on a hybrid system architecture utilizing one single Micro-LED/headlamp
BT ZMARFEAE, BTN ER—FRMicro-LED
- Supporting endless high-resolution beam projections
A STFFEEHE D RIS R 5
- Enabling compact high-resolution headlamp designs

SR BRI S PEESIT IR

Lumileds Micro-LED

Realized with > 20 k pixels {&ZZZ{&= > 20k

Superior contrast performance BXJLVE

Highly integrated (single-chip approach) SEEM (BEUAIGOHFTHE)
Various electronic interfaces to support different electronic architectures ZFEBSIZE 0] > i AEIHIEE EREZEM
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Neither Lumileds Holding B.V. nor its affiliates shall be liable for any kind of loss of data or any other damages, direct, indirect or consequential, resulting from the use of the provided information and data.
Although Lumileds Holding B.V. and/or its affiliates have attempted to provide the most accurate information and data, the materials and services information and data are provided “as is,” and neither Lumileds
Holding B.V. nor its affiliates warrants or guarantees the contents and correctness of the provided information and data. Lumileds Holding B.V. and its affiliates reserve the right to make changes without notice.
You as user agree to this disclaimer and user agreement with the use of the provided materials, information and data. A listing of Lumileds product/patent coverage may be accessed at lumileds.com/patents.



http://www.lumileds.com/patents

