
Snap’s Journey to the Next Generation 
Spectacles - Our First AR Glasses

Speaker: Arseny Alexeev, PhD 
Director of Nanophotonics Technology
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Our AR Vision
Since 2013 we have been pioneering the design of the key optical components of AR headsets and smart glasses: 
waveguides & projectors. WaveOptics was acquired by Snapchat in 2021. We are now part of Snap Labs. 
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The Journey
2021…2014…
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3 Main Types of AR Displays

The market is moving towards waveguides as the industry standard
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From Xiong et. Al. Light: Science & Applications (2021) 10:216

Traditional 1D v. Unique 2D Gratings

WaveOptics’ iconic Vulcan design
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Diffractive Waveguides Explained
HOW WAVEOPTICS’ DIFFRACTIVE WAVEGUIDES WORK KEY ADVANTAGES

Best in class optical 
performance

Flexibility of form factor 
design fits c.95% of adult 
population

Low cost manufacture at 
scale
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2014-2021: Waveguide Platforms
§ Range of platforms with widest range of field of view between 15-60°
§ Latest generation waveguides based on 1.8+ refractive index technology

§ 1 active waveguide
§ Monocular – single colour 
§ Binocular – colour or monochrome
§ Light weight, low cost, low power smart 

glasses design
§ Ideal for notification uses

§ 2 active waveguides
§ Full colour 
§ Light weight smart glasses design 

where colour and complexity of AR 
headset is more than just notification-
based use cases

§ Ideal for enterprise

§ 3 active waveguides
§ Full colour
§ Ultra high field of view & periphery 

vision
§ Ideal for gaming 

K ATA N A  P L AT F O R M  
designs up to 30°

V U L C A N  P L AT F O R M  
designs up to 40°

O D I N P L AT F O R M
designs up to 60°

Blackbeard WG profile D08 WG profile Odin 55 WG profile

1.15mm 3.1mm 2.65mm
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2014-2021: Projector Platforms
Designed to be paired with the respective our waveguide portfolio to bring out the best of both technologies 
for superior image quality.

§ Ideal for 30° waveguides 
§ LCOS based technology
§ Side injection
§ Light weight
§ Low cost

§ Ideal for 40° waveguides 
§ DLP based technology
§ Top injection

§ Ideal for 55°+ waveguides 
§ LCOS based technology
§ Top injection

M A R S  P L AT F O R M
up to 30°

S AT U R N P L AT F O R M
up to 40°

M E R C U R Y  P L AT F O R M  up 
to 55°

Commonly used in our standard evaluation kits and 
modules
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2021: Next Generation Spectacles
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Manufacturing Challenge
Blazed Grating: 

2D Grating: 

Blaze-angle Pitch

Height  Blaze-length

Pitch

Height  

30-40 mm

300 nm

300 nm
Patterned area: 1200 mm2      Resolution: <20 nm.
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Waveguides Manufacturing
Design 

database

Silicon 
wafer

Electron Beam 
Lithography and Etch 

Master 
Stamp

Step-and-Repeat 
Master Stamp

Step-and-Repeat
8/12 inch Master 

Fabrication

Nanoimprint 
Lithography 

200mm glass 
wafers

Functional (Optical) 
CoatingImprinted 

wafers
Coated 
wafers

Laser cutting

Waveguide 
units

TOOLING

PRODUCT

MASTERING

IMPRINTING
200mm wafer

10 imprints

300mm wafer
28 imprints
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Waveguides Manufacturing

Blue waveguide
Blue and red waveguide

stacked together Cover lens added

Edge blackening

adhesive tape + pressure press jet dispense of black ink
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Metrology Challenge

Nanostructures Design layout

1 Å 1 nm 1 um 1 mm 1 m

Wafer specifications

Coatings thickness Defects

Ellipsometry

Optical microscopy
OMM / CMM

AFM

SEM

Stylus profilometry

TEM / FIB-SEM

New solutions are needed for metrology of nanophotonic devices – for both R&D and Mass Production. 
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Consumer AR Glasses

Consumer AR 
Glasses 

Waveguides Projectors Battery 

Killer Application for 
Consumer Market

Power 
Consumption

Lifetime

Image and 
Information 

Processing Unit

Size, Weight, Form 
Factor

FoV, Resolution, 
Brightness, MTF, 

Colour Uniformity

FoV, Eye Box, 
Brightness, MTF, Colour 

Uniformity, 
Resolution

Size, Weight, 
Form Factor

Size, Weight, Form 
Factor

Off-state 
performance (see 

through, 
reflections, etc.)

Processing 
Speed

Data storage and 
exchange

What will we 
use AR 

glasses for?

Will they replace 
smartphones?Integrated 

Sensors 

The AR ecosystem requires cross-discipline expertise.




