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15 YEARS DVN ~ A BRIEF ,LIGHTING“-REVIEW

A LONG HISTORY

ANALOG DIGITAL DIGITAL + High Resolution

STATIC HEADLIGHT INTELLIGENT LIGHT SYSTEM MULTIBEAM LED o | GHT

Halogen Headlamp(H4)

Bi-Xenon Headlamp with Active
Bending Light 2014 2016

CLS-Class E-Class 2018
Full dynamic 84 Pixel S'C‘as_" Ma.vbach
LED-Headlamp 1.3 Mio. Pixel

with Multibeam-LED S-Class ,
16 Pixel 1.3 Mio. Pixel

Mercedes-Benz DIGITAL LIGHT | RD/KEL 31. Januar 2023
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High resolution matrix light
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Annex 16

Symbols and patterns for the use as Driver Assistance Projections and
Explanations of the Warnings/Highlights

Symbols and Pattern Conditions and remarks

Risk of collision warning

T is lan
30 Janh and Risk of
Colhision Time is Jess than

14s
Flashing at 4 0 hz +/- 1.0
hz allowed.

o
la.!uzz\JCh. -10
bz allowed.

Activated if the vehicle
unintentionally exits its
lane

Tane keepimg st
wamng
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This figure is showing an example of the basic quadrilateral
shape of the Driver Assistance Projection for predicted
trajectory, as seen from the driver’s perspective of a car in
straight forward motion. The dashed lines are not part of
the projection. They are a representation of the lines
delineating the lane on which the vehicle is travelling, and
only added to clarify the image and lateral boundaries of the

predicted trajectory projection.
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The Driver Assistance Projection according to UN Regulation
No. 48, paragraph 6.22.9.3.2., may be part of the driving-beam
light distribution within a zone limited by the following angles:

vertically: - 1.2° and below
horizontally: + 25°

The Driver Assistance Projection may be produced by modifying
the beam pattern in the zone defined above, where the luminous
intensity in any point of the entire driving beam shall not exceed
the maximum value (IM) according to paragraph 5.1.4.2. and not
less than the minimum intensities prescribed in Table 13 Part B.
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Predicted trajectory This shape may change

when adapted in
conformity  with  the
requirements in

paragraph 5.35.12.
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The FEATURES are AVAILABLE from , Entry Luxury“ to ,Top-End Luxury“
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E-Class

C-Class
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HD-Matrix: Light modules

Pixel-LED

LED aspect ratio 1:4
defined by matrix illumination areas

HD-module = HD-module
HD-module lllumination 10° x 40° mit 45 Ix Performance Illumination

HD-module Performance
5% 20° mit1201x

High-resolution LED with 16,384 pixels identical in both HD-modules
The lens systems create the different illuminationangles
HD-module llluminationis optimized for efficiency

HD-module Performance is optimized for performance and imaging

BIRRTENVEZ, EEHN 102 mm (5 DLP 89 150 mm 18Lt)
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Standard Matrix

High resolution matrix

Low beam base

FIGURE 1 On the way to miniaturization of high-resolution lighting systems: the DMD module h-Digi (left) MARELLI
and the micro-LED module h-Digi microLED (right) in comparison (© Marelli Automotive Lighting)
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Automotive Front Projection Lighting in China Automotive Front Projection Lighting in Europe

trend of projection lighting volume by pixel trend of projection lighting volume by pixel
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Extended pixel resolution (XPR) for road writing J(

« Compact + The XPR can improving resolution for road
writing

* Fast

* Large FOV (100°) + Sharp images can be produced using a high

native YLED array, but there is increased
cost in terms of price and power
consumption.

+ Optotune’s XPR can increase the resolution
of smaller ULED arrays, limiting the cost and
power consumption

+ Established technology already mass
produced for the AV /Cinema projectors

industry

« Robust (>1B cycles)
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Computational Optics Film




micro-Structures Computational Optics Film
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Light Source:
OLED, VCSEL,
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Combination Films: -
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beam shaping and

Diffusion

Collimating Fresnel
lens/diffusion
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BAME, MSEPBTHZRINNCARREIRITEEZTEAL 4 2l 6 AEE, MEE
EEREFMBRA, MFERDIIEIFRLERS, RIBITREX), BERE 2 BNREN
18],

Paul-Henri: B®EEMXxTZEE™ RS E T UDEIS?

Mike: ZANMFIETZERTEMREWMH, B TFREFETIL, TERIRFRHKEEE
EREM ., REBERNVITEXAZEMEANETRR UV BUAEREYF., FEIES
BB, AMENBNETZ, IRFRER(NNENEEREN. 5K, Bl1—H
RINME A H B Bmas R AL BRI AR E AR EURA T, BARIFZEFHE
LM, eEE,



MINI LED #=HIF AR & 1T

BR BRI

& MiniLED 7£/5 % N AR F#EEHITEN, FRMRITICSMEFHEESHIXERNBE
MAEREIE T .

MiniLED RZEHR RGN EERZREN A /ER A ERIASRE ] SFRATm, &
B

AT REASNERR. FERR. EFARMRULGRZNRFOEMLENNBNE
28

R, EARRSENBFLI T AENEERE.




ZIHFECHETE 2024 DVN BT SEHPNER SRS BT TR, EENEEETE
OEM MAFImiR BB EZEOURITHIEEF (ECU) F MiniLED N B2 2 EHEF
#0O,

OEM MINI OSD

r 1. RGB888

L 1. FPD_LINK I J

mmp ECU | mp 2. LvDS

‘ 2. Ethernet T1 l

= 3. SPI
N J

FPD-Link T 1996 FFASRHFMMZOCIE, SEREHNEZET LIRSS TR
PR =AU

fEZ& FPD-Link lll (93, EZAMUER—Z2X EEENEBEEEO, 153X TS
MAZR. EHGEFTSRERHERAREFSENA, FPD-ink Il BFEABIEEAIEAEN
EMI B9 BE N EECE .

MAM T1S HTFEBAANAYT BIEMKIFETEER EMC BIfRZAMN, ELt#R
AN SRS FBERERITTE,

MAMEHBRRLER ZERBAZRARMHNERM T A ENT /AN ERSS,
MM T BB R E DI,

155 2B LR R RS, MAMBEROFSEIS DLW E T MR EMTE
&R,

£ ECU MERSIZ BMEE E, ZFFEETRARN EMC, B RGB888 #[+
E BASE FUELHE S TTL BEERIRT NS M, LVDS §] SPI 2 BNERES
HEUATFEEFEMNIEE, MMETER LVDS #TKIE B EIEMIA S ERTINER,
N FGEHEAEESHNE RS, LVDS holgERAMBIEAS R, A S E, SPI 2R
MEERAE, RRASHAE. EiERMB%EE LVDS IMEEE, B4, ULERIIKEEEFE
BB AR:

Maximum Length

Communication Connector pins EMC Max Data transfer

: s communication e Scalability . Costs
interfaces to Display interface to Display reliability rate ECU-display
FPD-Link lIl—RGB888 20 <05m Medium Low 800MBps per line Very High
FPD-Link lll - LVDS 10 <30m High High < 655MBps High
‘ High for short
gg}e"“" Ti—tghspesd |15 <05m distance High Max 30-60 MBps | Medium
connection

BE A A AT, —B ECU ] MiniLED R 2 [BA0EIE ] BURIETE 0.5m A, &
R ARERIMUAMN T1 5 SPI 84S, FiEF] MiniLED NEBIRETIFSHE ., TEASE
R, XA LUEITE ECU SEIE B RERsksti,



Christian Kopp
President of Exterior & Lighting
Business Group

BEREMTENITEARHE
MIBERNBRL R, AMAESESK.

DESRMITRIDHFIMD L SER S H Christian Kopp J§MS— 1 H AKER BIFMAEF]
BRBAAL SR RIFTSSERE], IR REFNHT @, DUHEXSEMIMG RS A miE K
HIFT K,

RRRR I S E R ITRI S H FRIT & Gérald Mentil #(ET N EREF LT, EFRHH
EEIHIZH, R RSRRES LS INRERNERE,

ItE5h, Hélene Dantoine #{Ea N HATRIZH . WBIK. BEFESHEM KX HITEZR=
RLE.

BFS30E Rodolphe Lapillonne &R TET 23 FHENTZASITIEREIT 16 Fig
REIRIR,

Christian Koppl§M2025%2 B 1 HEIEELSF, NSHRIIMNRAERAWSA, X175
WSEEREE 18 TEZR/MXIEE 59 XTI 126,000 BG T, ©EEEF BER 8EG3
IMERERIAV SZRIER, HARKZERMN. I ERNT &, WHRRAIREHIER
(OEM) SYIBESEMIIMNBARSIHRIERKNE XK, AL, MZB¥IFIR, EEIED 4T
4R HMERFNEBRR, &Lk, C-PowerflH2-Power, XIG3EFRM ZIRE £ (A8
I,
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2025 RAFTRERTHR T —LERTMEI, mEMRSEFIEHERRZ TR T, S
FRESNRME T TRENNEDNFRRAS, MRRXIGEMRIE EEREHTIAE, R
TR ANRARZINEEFEESN — — XAEEETIHELEZIRILHN, Stellantis F1@Y5AR AT
i, EAMMTIEZ BFEERRIMNEMAERE. BRAEAEHEE, BRTHSHE
LEImAERES, < ARRZL,

MNTFRAZFERR, ZPRERRTLAMENES, EH BRTRBIITHE
T, BEAFARLT, maEhit N ER R EMRATR., LRSS
ERNER, AEBRBEERIICTNT LT, BMMRZNEAE. HRINER,

SIFFERARIR TR — P BB F 2 2 FTRIEE SN 2025 Jeep Wagoneer S EV, EABT#R9KT 5
SMNFZRRERFINE T CESER, EEEMisEREENR PEHIRER.
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RAM B 7 HffhRAs 2500, FF 4 MFHNETT, FEZER.

B, 2025 FUBHHEKE, BRESFE (EV) MRMohHFERAHIERE, BRTKE
HUBRPATTER . Rlim AR EFIVIREAS, SEIMRLT DRL BtME, mEXT MM —MZEEHE]S—
M, EERRITROD BREFIEN TIREM NN, EERAXRMANAENR TR,

EFTAYEY Expedition Platinum BIIRAMIKRIAIESR, NHEIRTHER T —£F8. Sitt
RS, BFMRITRVEY Maverick #1T 7T R FBRIFER, E&ETIREART, MUBGATHEEFIN




B, BERENESHRILE MR ENRRITEINOT A AR TRZEER, ZALTRAE
ERIGE, BB THNKER, %R, STRERATEHENARNPRIICTR T F
MEIIRS| 1, EENEIRERNERSGH,

L e e—————

BRSNS\

BRSERTRTRAMRRZR 2025 5FES, IEAMRU—REREIARK. SH
=R EFR Equinox F Trax ENXSMBRBATM L, EARELE T ISk ATk EFfE
UAEEEs, HEENE. BEMAAIRITHE T 5.

[E#f, Suburban X 2024 Traverse 5| \RIIEEIA R A EM, BFERRHINBIETE.
ERKFHHE, E= Siverado £fEHERE, BARITITSFREILERETEEBES,
— S IE5E T BEMMEIRES .,

KMPENTEE BB HIAE GMC Yukon FHFERLE, BR 7HREBIEZMIAERRAT
=, MTHEIFKREZLFHFAAKN, BRSEBIHINMIENSETmI BT H 2025
FmbEE, BIER AHRRZIM Silverado EV, FFINEES RIGFABES .

Il 7T 4R 4 R A R ARSI SAR B RIS RO YT A YE kT, FI18hn T A8MERER, BN{E
ERCHZES (YehiTs Vistiq EV 1 Escalade Q) +FthEa01t,



EMABENABHAFRAILSAERINAE, HRRTHRIER, TANNLES
W& TE IERITATEERMARE L ERR, BEERER T BIH 1955 “OLEDSK
2 RATHIRM SUV,




SEEMHWIRBILARE, BFEH-Fit. 5. MENEBARME TS
. A /\E*TFS%#_% EREENER=E, EREEERF. RS TH=18E
}:%?’Jﬁﬁuuﬂﬂ NRRIERT BN E R,

MBE EFKITAY Navigator WENR ARG AR T TIRZIMNER, ZZErIAEIEHIXRAS]
NEIBRBFEBRRIATR, AERERNIRITER T HESSE.

]

BRTYHEZI, EEEIRBRT —RIERANEZE, BIE57R3¥ETE) Halcyon, RREFF
. FlEhIsE Opulent Velocity #1 Project GTP Hypercar, XL6ig1iHiEEA118MU—F S
ERRIARIARSEK, RERIRBHEBHINEEET NG R RAE RIS AJEBINIRITHFIE.




CADILLAC VELOCITY (ABOVE), GTP (BELOW)

Fl72 WILDCAT



8 136 j& GTB £F=iX (FF/RRE, 2024 ¢
11 A18 HE 22 H) S5HE

AR AR IE]

GTB ERZERETF 2024 F 11 B 18 HE 22 HEFRZE (HihF]) TR, ¥XH
2K 14 MREAW 68 RERFEBERE TN,

BREAEFNIN, RABEZAS. KReM/ITIEALETTENERIN.

1IE4N 2024 &£ 11 B 19 H DVN BARFAEMAYFHE, Wolfgang Huhn £ EHAS—H
IR NFME GTB £fFE. tMHIUFEEPRET 2025 £ 1 B 1 HAEA.

SR EBEMR:
o WEASES 48 SFOINMIUZERIER, Pk

- MEEE RELENRKEZERS FEE FIRERTERRA 4 m BUARETALE X5
- ERRAKRRT N E S RRIFENENNESRHE (3%, B ON I OFF iJjE) .

o WEASESE 149 SEANMBUMELE: MNERZEHRSHELE

4.11. AKXS CoP EZFRIER.

- BIEERRENREZEERNSTFEE THIA, EFHET GTB BERARERHEE XD
RBIFEWASBERERENEMEMNZRNEIE, MEZE GREIFK (332K E
RERER) DAERRLEINEERNA R,

- fEN%Y GRE iHIgMI[EINz, GTB t—F B A miem=siRFRE, WKRAIREINS
LERMBXBE, ARMEFMEOER.
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https://vimeo.com/1048490230/b9ce62378e?share=copy
https://vimeo.com/1048490230/b9ce62378e?share=copy

