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ADB Technology ADBEA

e Adaptive Driving Beam = one of the highest leaps in automotive lighting
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® L ow beam segmentation not considered in the analysis (base beam, kink, bottom kink...)
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ADB Systems Roadmap
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ADB - Varroc Technology Roadmap Forecast Q(’
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ADB Penetration Road Map Forecast - Technology available at vehicle segment* .?@——
Vehicles in serial production
with Varroc ADB (2018) .
HImIJADBEEF1 RN

by weight and power
consumption of lamp.
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HIGH
1000+ px
MID
30-200 px
LOW
up to 29 px

More ways are possible. This shows just the first application but other solutions will also be used inside the segment.
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I This to be influenced

*) European size segments, the first application . -
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ADB Systems — Cost Vs. Customer Perception
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ADB Main Cost Drivers S2iMADBREAK F EREKFH

e ADB cost drivers:

ADBR AR EEREF=
— Number of segments = LEDs
BILENHE, Il ZLEDHI#=E
= Accordingly number of:
MNHEEET
e Matrix Manager (MM) switches — 12 / 6 channel optimalization
¥EREHR-12/638 18
e LDM channels LDM#& &
— Photometry targets versus optical efficiency/style (incl. required number of modules per lamp)
= AFUREEMACFUR, B (BFEENTHEEMRAENE)
— Heatsinks + fans
alves KX S

— Material of primary optics (glass, silicone)
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ADB Analysis Description — Beams From One Lamp

ADB & fiTHeE k- e &Y

@ REFLECTOR SYSTEM
@ PROJECTOR SYSTEM

1-ROW ADB
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MULTI-ROW ADB
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3072 pixels




ADB Analysis Description — Scene Types
ADBZ tiriEd - 17 =

e Varroc software used for night scenes visualization
H3m ] Bt R X 1= I3 T Al o 1= 4L
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ADB Scene 1 - Straight Road — Low Beam Only
INF1-ETERE (NAXTE)




ADB Scene 1 — Straight Road — 3 Segments
INR1-ETERE (T34 HITE)




ADB Scene 1 — Straight Road — 10 Segments
IMR1-EiTER (ZXX1018ITig)




ADB Scene 1 - Straight Road — 17 Segments
IMR1-EfTER (X171 $ITE)




ADB Scene 1 — Straight Road — 2 x 19 Segments
In=1-EiTER (2 x 19178 ITi8)




ADB Scene 1 - Straight Road — 3 x 20 Segments
IMR1-BITER (3 x 2018 ITi8)




ADB Scene 1 - Straight Road — 3072 Segments
In=1-EITEEE (30724 IT1E)




Driver Benefits Summary — 0 (LB) up to 4
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Driver Benefits vs. Cost Percentage From Standard HB .(’
2SS SR A4

Driver‘s benefit versus ADB LED+MM+LDM cost
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ADB - Behaviour Impact ('m
ADB-t#: 5= 520 varroc

e Behaviour creates a significant portion of the ADB system comfort:
BTt U EADBI I ET & B E 2

— similar topic to the dynamic bendlng behaviour In the past
S O 2 R R IE
— too hectic algorithm can harm the overall good beam pattern - generally a smooth-moving wider

dark tunnel is more pleasant for the driver
AT RIBE S EZEREI-BE T BT ENAESERILSRERE
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ADB Systems — Power Consumption =
CO, Emissions

ADB % 4i-BEFE= CO, HFX

Strictly Private and Confidential



ADB Power Consumption — Reason And Analysed Architecture .(’
ADBREFE-IRE & 73 T 3£ 443 M

e \Why ADB power consumption? ADB is by principle activated for most of the night driving cycle
79 {TTADBA BE#E ? ADBEIS F EFTANRIB SR LW E W ~

e Example with separate switch board _ / NENSA o
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ADB Power Consumption — Comparison And Breakdown

ADBEERE-HLB R EF

e 71 LEDs complete beam
71 LEDAHRKT

e 7 MM switches
7AW FF <

e Gaussian profile applied
=

Power consumption in W

= uC = MM switches = Fans (2) = LDM = LED (71)
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Tlloss
Mode HB Power (W) nom./max. = 86,25 / 91,73 ree
HB/Kink Module -1 HB/Kink Module -2 HB/Kink Module -3 Base HB/Kink Module
KINK(LED ID) 12|11 6|54 12111(10 6|54 121110 65| 4
LED POWER KINK
HB(LED ID) 6‘5|4 12|11|10 6|5|4 12‘11‘10 6|5|4
LED POWER HB 0,31 2,71 2,04 1,04 0,61 1,71 2,53 2,55 1,71 0,51 1,04 2,04 2,71 2,32 1,37 0,31 0,92 1,22 3,
LED N 1 4 7 10 13 16 15 22 25 2 5 8 11 14 17 20 23 26 3 6 9 12 15 18 21 24 27 12 3 4 5 6 7 8 9 10
Maodule HB
nom./max. 18,76 [/ 19,99 18,73 [ 19,96 18,76 [ 19,99 27,30 / 29,09
(w)
Power Loss
Switch (W) 0,64 0,64 0,64 0,79 2,71




ADB Power Consumption — Main Factors W‘

ADBEEFE-F EEF varroc

e Number of segments BITigIE =

— no Gaussian profile; when applied, the power reduces by 1/3 — %2
FRERS M, HWA A, hETE1/3-1/2
Power consumption 1 headlamp in W
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ADB Power Consumption — Main Factors Y 4
ADBEEF-EERF v
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® Photometrical targets — the higher performance the higher power consumption

JeiF B in- B S I TEREE S RIREFE

e Optical system efficiency = output reflectors/lens size — typical ADB system with primary optics
HERGUER=-RFREAEAERT-EE T ELFRANEEIADB

Dependency of efficiency on various widths: Dependency of efficiency on various heights:
reflector height 40mm, projector height 30mm reflector width 80mm, projector width 70mm former standard
43% 4% for lenses diameter
41% 43%
T > 39%
5 35% 5
S 335 S 37%
E 31% E 35%
29% 33%
27% 31%
40 50 60 70 80 90 100 20 30 40 50 60 10
Width [mm] Height [mm]
Increasing width: efficiency raises Increasing height: efficiency raises quickly
continuously to a certain saturation point at the low profile lens to become flat from
(not within this graph) cca. 40mm height

INTEE - EMFLIR IR FE— P IRR = EEN - RRIJIRERINE S E 406




ADB Power Consumption — Main Factors ~ 4
ADBEERE-TERHF verros

e Gaussian profile = dimming segments from the center towards the sides:
= #7 9 F=rhil BT & A P U

— electronical — pu”re’lly by' PWM Cohtkollxing of éepafaté LEDs —"hiwghest flexibility, original number of
LEDs, allows HB hotspot swiveling

B H-ZPWMEZER A RMILED-RESMBEBRE, LEDREAMENR, PDLZERITEL]

— optical — made by the size of each segment (wider segment = lower intensity) — less flexibility,
limited HB hotspot swiveling but saving cost by reduced number of LEDs

RFAE-FRETRT (BRT=-EREE)-EEBBRE T CHNRERAEZNERVLEDHE




ADB Power Consumption — Main Factors

ADBREFE-EERF
e Weight of the ADB system

ADBRGNNES
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ADB Power Consumption — Summary + Future Opportunities — ovgy
ADBREFE- L B RBEMNIS vares

e Balance between the influencing factors needs to be achieved

£ EunE F 2 B RIHE G T8
CO, (and COST as well)

PHOTOMETRY TARGETS GAUSSIAN PROFILE

EFFICIENCY = STYLE FUNCTIONALITY = SEGMENTS
® Increase effectivity of the optical systems (trend is quite opposite — thinner and thinner profiles)

BN F R AR (EBEH T E-2/NISME)

e Higher efficiency LEDs —Im /W
EE M AILED

e Higher efficiency LDMs — from current 75-85% to 85-95%
B S M AILDMs-H 75-85%1%2 & £85-95%




ADB Keynote Message ~ 4
ADBEERER et

Let's make great ADB technology available to the masses,
not only striving for higher and higher functionality.
A O] LUEADBRFEIE BN A, MANNEEKRKEHFRIIIEEHE

We are the ones who are now influencing the overall

safety on the roads at night!
EMNE2LULIREBEBESEELETHA




THANK YOU
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