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SILICON PHOTONICS APPLIED TO 3D 
SENSING WITH LiDARs



LIDARS –LIGHT DETECTION AND RANGING-
PRINCIPLE

BUT UNLIKE RADARS
LIDARS PROVIDE 3D IMAGES WITH 
HIGH RESOLUTION & PRECISION & 
CAN DETECT VERY SMALL OBJECTS

(RF wavelengths = mm range / Optics: 0,25-10µm)
Various types of automotive RADAR sensors

SIMILAR TO RADARS.
NO UNIQUE LIDAR WILL SATISFY ALL 
THE APPLICATIONS



LIDARS ARE 3D PERCEPTION TOOLS ESSENTIAL FOR A 
WIDE RANGE OF APPLICATIONS 

CONSUMER INDUSTRY SPATIALTRANSPORT ENGINEERING

AR RoboticsAutonomous driving Survey 3D topography

HIGHER COSTS AND SIZE

LARGER VOLUME



SILICON PHOTONICS ENABLING FUTURE LIDAR

MECHANICAL INTEGRATED OPTICSSOLID-STATE

MEMS MICRO-MIRRORS

FLASH LIDARS

TOWARDS LOW COST AND COMPACT SIZE

SILICON PHOTONICS

RMK: NOT AN EXHAUSTIVE LIST OF LIDAR PLAYERS



SILICON PHOTONICS CAN PROVIDE 
THE OPTICAL FUNCTIONS OF LIDARS
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SILICON PHOTONICS PLATFORM FOR FUTURE LIDAR

HETEROGENEOUS INTEGRATION & 3D STACKING
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SILICON PHOTONICS PLATFORM FOR FUTURE LIDAR

EXAMPLE OF BEAM STEERING WITH OPTICAL PHASED ARRAY

N. A. Tyler et al. Optics Express, Feb. 2019.
Tyler, N. A., et al. CPMT Symposium BEST PAPER AWARD

• 905nm OPA based on SiN waveguides/devices
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,  BEAM STEERING WITH NO MECHANICAL MOVEMENT

PHASE SHIFTER DRIVEN

ELECTRONICALLY



Cost & Size

KEY TAKEAWAYS: SILICON PHOTONICS,
ENABLING TECHNOLOGY  FOR FUTURE LIDAR

• LOW COST, HIGH VOLUME CMOS 
COMPATIBLE FACILITIES

• EMBEDDED COMPUTING TO

LOWER THE DATA FLOW

• REDUCED TEST COSTS BY DRIVING

CONTROL & CONTAINMENT THROUGH

AUTOMATION

ENVIRONMENTAL

CONDITIONS

PERFORMANCE

Form factor
• Size

• Mass

Price
Scalability / 

Availability

• Product or Power

Computing

Manufacturability

Maintenance

Snow / Rain / Fog

Day/Night

Resolution

Range

• HIGH INTEGRATION LEVEL OF

PHOTONICS & ELECTRONICS

BENEFITS OF SILICON

PHOTONICS

Computing
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