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Jenoptik — Photonics for LiDAR-Technology n
JENOPTIK

Our roots...

... go back to the German industrialization age more than 150 years ago.
Our tradition is based on the early German optical and precision industry.

Ernst Abbe (1840 — 1905)

University physicist, Innovator and reformer;
in 1866 scientific director and
in 1875 partner in the Zeiss workshop

Carl Zeiss (1816 — 1888)

mechanic and entrepreneur;
founded his first workshop for precision
mechanics and optics in Jena in 1846
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LiDAR for automotive —
JENOPTIK
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Performance Transmitter
System design: from component to system JENOPTIK
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Semiconductor

Specification & Development manufacturing

Sub-assemblies System integration
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Performance Transmitter
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Performance Transmitter
Laser classification — the classic approach
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Safety of laser products: IEC 60825-1:2014




Performance Transmitter —
JENOPTIK

Laser classification — extended source

/70 Nano Joule 290 Nano Joule
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LiDAR Testing p—
From development to inline tests JENOPTIK

LidarScope™

LiDAR Scope: Inline automated testing
@ LIiDAR manufacturers
@ technical inspection authorities (e.g. TUV)
@ car workshops

11/20/2018 Photonic technologies for long range LiDAR 8



Performance Receiver —
Coating JENOPTIK

coated optics RX Element

Radiation to receiver
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Performance Receiver —
Optimizing the signal noise ratio JENOPTIK

Long Term Receiver-Noise and Signal-to-noise ratio (SNR)
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System Integration j—
Optic components to optimize size and cost JENOPTIK
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System Integration
Optic components to optimize size and cost

e
JENOPTIK

Conventional optic / 3 elements
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D=20mm, L =32mm
System ~10cm?

Freeform-Monolith / 1 element

12 x 15 x 14 mm?
System ~ 2.6cm?

Monolith: 4x optical surfaces (1x freeform 3x Asphere and 2 of them are mirrors)
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System Integration j—
Optic components to optimize size and cost JENOPTIK

Advantages & Conclusions
- Simple thermal management
- Low thermal sensitivity

- High mobility of user
- High robustness
- Easy assembly needed
- Low assembling effort

- Assembly simplified by

reference discussions upfront

- Reduce size and weight (goal: 30%)

- Smaller system volume

- Less components
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LIDAR technologies

—
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Optics

Hybrjgd
optics
Packaaed Solid state Diffractive
laser bars optical Glass

Short U:_%«_m_,:mﬁ_@:? optics
Semicondugtgr N@seldriver  optics
Laser diodes

Transmitter

Micro lens
arrays

Data processing
ignal

orrection

Advanceg
LiDAR algorithm

Protectjgp
Transmitter Receiver .
test equipme test agceelver Qptical
equipment | o electronics filters
Range : Anti
wmmq.: - simulation noise reflex
characterizatiog sy to clean
aser Analog :

class filter design (E2C | Lotus)

LiDAR testing Receiver Coating

11/20/2018 Photonic technologies for long range LiDAR

16



JENOPTIK

Thank you for your attention!

Sebastian Schau | sebastian.schau@jenoptik.com | +49 3641 65-3347 © Copyright Jenoptic. Al ights reserved.




