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More than 20 years from 1998, working for automotive
lighting industry with Nichia optical device.

1998
Launch of
automotive
1993 white LED
Introduction
of the 1st
blue LED @

1995

Introduction of the 1st white LED &

2007

1st LED for
automotive
low beam

W

2001

Introduction
of blue laser
diode, 445nm

2012

Launch of 1st

scalable chip
scale LEDs

2009

Launch of

automotive 1st
ceramics SMD
exterior LEDs

pulsed operation GaN laser diode, 410nm
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2017

1st AECQ102 qualified
white laser diode

2019
2016_ R&D starts
1st hi-power « Micro pixelated
green laser light source -
diode MPLS

HUD RGB laser
Light cluster
module
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Demand of lights with hi-functional digital control

Projection and

Apps.

Headlamp ADB Drawing
Signature Z:;:Lt?JIEeL all around body
L Individual like Living Room
Int. Lighting Lighting in-vehicle
Int. Display Dashboard Eﬁ%atnosfg g:\j';;
Service *AR: Augmented Reality
_Sa_le_s el Digital Control,
individual : :
: Vehicle online
vehicles
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Environment Safety Comfort

&@'ﬁ

Safetyjfeatures Visibilitylimprovement:
System miniaturization Navigation light Stress-free ADB
Aggregation of control functions Light Alerts Glare free spotlight
v/ e o
Micro LED x ASIC integrated devices HUD laser devices

Light Digitalization & & 4o

Light cluster modu\l\e\/ D4
Nichia Light Cluster ©

Opto.-semi Co-working

technology technology

Displaying with hi-bright, hi-
freedom, low-consumption

Irradiating light images with
digital signals
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Concept to feasibility : 2018 - 2019 Integration : 2020 - 2022
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The llght source with complex microfabrication technology in a simple appearance
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Micro-LED
optical layer

Ultraawiesigiomadigamant process

Convertor and protective courting

ASIC technology
Onboard PWM engine
= __ Gradation control - : Hi-heat release
= E Video Interface Nichia Infineon Packaging technology
T == "% 16 sensors and func. Opto. ASIC

Diagnosis, monitor func. etc. AECQ100/102
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Product dev. Process dev.

* Micro-LEDs with hi-current * New process establishment
P density capability on ASIC . 3D-hybridi_za_tion ITED/ASIC
\:::::\ Typ. cd/mm?  lout Tj « Ultra-precision alignment
N 116 cd/mm? 5.5 mA 120 degC
83 cd/mm?  35mA 120 degC

Machine dev.

* In-house machine dev.
* 50um pitch stability 16,384 px
Array and interconnection

Q 73 cd/mm? 2.5 mA 25 degC

e Hi-thermal performance

« Max. 0.74 K/W @ALL pixel on
« Automotive qualification

« Comply with AEC-Q100/102

Side materials dev. Test env. dev.
« Convertor and substrate * Pixel level evaluation method
* Protection layer smumrg © Functional inspection

« Allinspection scheme and
software in-house dev.

* Reflection layer
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-E € Specialized in projection DMD Hi-power light
o L . _
L€ 1,000,000px Optimization of optics, heat, and R ] + % source
& .S power consumption [;MD’T .
= Resolution
s TUU,OUUpX Improved drawing performance
- o Partial entertainment use
= o
2
o = Today The starting point
£ 3 10,000px of Light digitization
O = Hi-resolution ADB and rendering
e
o
(=) = Dedicated function
z 1,000px  Improvement of ADB performance
§ and simple drawing
§ = 100px Market spread of ADB Small LED and Array
c : . :
€ o Sustainable, continuous imp.
= 10px A




Multiple color approach, e.g. Animated Indicator

Convertor

Chromaticity coordinate
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3D remote phosphor technology

LEDs Mixing
Phosphor & techniques

* Red phosphor coating on 3D

PMMA objects.
* Possible to process with 55
highly complex shape Coral shape 3D object D 9 4
Without emitting Excited by Blue LEDs Body lighting use

« PMMA 3D rear lamp complex design
* Flexible 2D pattern, like panel.

« Consider Blue light irradiant patten, direction
to objects
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Light cluster module

Nichia Light Cluster ©

LEDs « Coating
Panelization  Driver

* Hi-Intensity, Low power consumption
* Thin flexible shape
* Smoothing driver
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New York Cay

HUD laser devices

Qualas -

RGB Laser Projection

devices

Optics
4 laser chip with optics
e Blue 9.2W
e Green 52W

o b i

Narrow Wide
BT.2020 62% BT.2020 98%
. . Large Small
Light engine Mounting area 30% of LEDs
Projection Medium Small
devices Size 0.33 inch - Size 0.23 inch -

Large Small

10
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