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Augmented Reality is exciting. I do think that a significant portion of the 
population of developed countries, and 
eventually  all countries, will have AR 

experiences every day, almost like eating 
three meals a day. It will become that 

much a part of you.

T. Cook  
Oct.2016

The latest Wall Street estimate for 
the metaverse is that it could be a 

$13 trillion market.

MarketWatch
March 2022

Our hope is that within the next decade, the 
metaverse will reach a billion people, host hundreds 

of billions of dollars of digital commerce, and 
support jobs for millions of creators and developers.

M. Zuckerberg
Oct. 28, 2021

The next phase of mobile technology 
will be dominated by smart glasses.

Smart glasses from the likes of Amazon, Meta, and 
Snap will complement and then replace smartphones.

Quartz
Sept.2022
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Augmented Reality is frightening.
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What‘s manufacturing all about?
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A Triade to Balance

MATURITY

UNCERTAINTY

COMPLEXITY
In order to successfully transfer a 

design into mass production, 

3 elements are worth balancing.
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MATURITY

UNCERTAINTY

COMPLEXITY
Successfully 
Controlling 
Complexity
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Freeform

Plastic & Glass 
Molding

CONVENTIONAL 
DIOPTRIC LENS

FRESNEL LENS

Our Optical Design Competencies

VR Glasses

CONVENTIONAL 
LENS TYPES

EMERGING LENS 
ARCHITECTURES

DISPLAY SURROUNDING

Diffractive HOE

Liquid Lenses

Pancake Lenses

Catadioptric

Prescription Lens 
System

Gesture Sensing

Depth Sensing

Eye Tracking

See-through Camera

VR OPTICAL SETUP

Hybrid Fresnel Lens

Multielement 
Fresnel Lens

Mobile Phone

LCD

oLED

Micro LED

Depth of Focus 
Precorrection
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WAVEGUIDE 
COMBINERS

NON-WAVEGUIDE 
COMBINERS

Reflective / 
Refractive 
Waveguides

Micro Prism Coupler

Diffractive 
Waveguides

Micro Mirror Coupler

Holographic 
Grating Coupler

Surface Relief 
Grating Coupler

Mirrors

Pin Mirror

Prism (Freeform 
& Conventional)

Coating / Notch

Holographic 
Elements

Birdbath

Freeform

Diffractive / 
Holographic

Plastic / Glass Hybrid 
Lens System

Liquid Lenses

Meta Lens

Our Optical Design Competencies

AR Glasses

DISPLAY OPTICAL COMBINERS IMAGING OPTICS SURROUNDING

DLP

LCOS

oLED

Micro LED

MEMS Scanner

Prescription Lens 
System

Gesture Sensing

Depth Sensing

Eye Tracking

Real World Capture 
Camera
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Successfully Controlling Complexity

Required Solution: Vertical Integration of Essential Capabilities

COMPLEX, TECHNOLOGY-SPECIFIC CHALLENGES

• Variety of technologies with innumerous parameters

• Parallel design of key components and product

• Highest level of flexibility required in a highly structured
mass production environment

• Many interfaces impact design path 
(market, regulations, supply chain, macro economics)

BESIDES TECHNOLOGY…

• ~90 % of all start-ups die not because of limited funding

• In most cases they die when their idea does not become a real product 
that is manufacturable and has the potential to scale fast.

Optical 
Design & 
Assembly

Mechanics

SMT

Audio
Wave-
guide / 

NIL

µLED / 
display

FATP
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Miniaturization

Performance
Enhancements

Industry-crossing
Know-How

Prototyping &
Scalable Production

Accelerated
Time-to-Market

Cost
Optimization

Accuracy & Reliability 
Improvement

Test System
Development

Process
Development

• Precision Alignment
(Active / Passive)

• SMT, COB, FATP

• Joining Techn., e.g. 
adhesives, welding

Successfully Controlling Complexity

Design 
Services

• Optical

• Mechanical

• Electrical

Engineering
Services

• Manufacturing

• Verification

• Test

Prototyping / NPI

• Low-volume /
high-mix

Assembly & Test

Quality Management

Sustaining Support

Supply Chain 
Management
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Successful 
Management 
of Uncertainty

MATURITY

UNCERTAINTY

COMPLEXITY
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Successful Management of Uncertainty

Source

https://spie.org/news/microleds-for-ar-vr
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Successful Management of Uncertainty

2018
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Successful Management of Uncertainty

Source

20192018

https://bitforge.ch/augmented-reality-offiziell-kein-hype-mehr/


15CONFIDENTIAL   |   ©Jabil Inc. 2023. All Rights Reserved.

Successful Management of Uncertainty

Graphic derived from “Monthly webinars for SPIE AR | VR | MR”

https://spie.org/conferences-and-exhibitions/ar-vr-mr/program/monthly-webinars?SSO=1
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Successful Management of Uncertainty

Graphic derived from “Monthly webinars for SPIE AR | VR | MR)

https://spie.org/conferences-and-exhibitions/ar-vr-mr/program/monthly-webinars?SSO=1
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(Contract) Design / Engineering Services

• PoC / sample builds

• Changes are welcome

• Budgets can be tailored to specific project steps

Contract Manufacturing

• High-volume / BTP

• Changes are not possible

• “Everything is fixed”

Combination of Two Worlds

Successful Management of Uncertainty

SAMPLE BUILDS 
UP TO D-SAMPLE 

(DV)

LOW-VOLUME / 
HIGH-MIX 

MANUFACTURING

DESIGN 
PROTOTYPING
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Successful 
Management of 
Product Maturity

MATURITY

UNCERTAINTY

COMPLEXITY
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Updated Product Development Process (PLCQ)

Successful Management of Product Maturity

Design PLCQ Gates

PRODUCT 
IDEATION

PRODUCT 
PROPOSAL

PROJECT 
PLANNING & 
CONCEPT

DESIGN & 
PROTOTYPES

ENGINEERING 
VERIFICATION

DESIGN 
VERIFICATION

ENGINEERING 
EVALUATION

PRODUCTION 
VALIDATION

START OF 
PRODUCTION

MASS 
PRODUCTION

NPI Gates

Pre-Design Design PLCQ NPI PMO-AQP PLC Manufacturing

G-PA G-PC G-DF G-EVT G-DVT G-PV G-MP

G-PMA G-PP G-PR G-EE G-PV G-SOP G-EOL

PRODUCT MFG. 
AWARD

PRODUCT 
PLANNING

Theory

Transition from Design to Manufacturing

Advantages

• Hand in hand development of product & equipment

• Ability to react to design ‚shortcomings‘

• Focus on best product outcome (performance, yield, CT)

• Best knowledge-transfer structure

• Flexibility

• Good and fast response to changes
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• One Team approach (Design & Manufacturing) for best effectivity 

• Joint design team solves design and DfM topics together

• Jabil design team able support transfer due to knowledge of the design 

• NPI to MP transition phase instead of fix handover date for best efficiency 

• Both together ensure best knowledge transfer

Learnings From Previous Customer Projects – Collaboration

Successful Management of Product Maturity
Design PLCQ Gates

SOW CREATION / PROJECT START

CONCEPT MACHINE CUSTOMIZATION MACHINE PRE-QUALIFICATION

MASS 
PRODUCTION

G-PA G-PC G-DF G-EVT G-DVT G-PV G-SOP

MACHINE BASELINE SETUP MACHINE INTEGRATION & QUALIFICATION

JOINT DESIGN TEAM (CUSTOMER & JABIL)

MANUFACTURING TEAM (CUSTOMER & JABIL)

Design Freeze
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We solve problems 
that nobody else 
solves.

3
We provide worldwide access to engineering and 

manufacturing experts in all technological fields.

2
We focus on your design needs without insisting on a 

mass production guarantee.

1
We combine start-up mentality with the one of the 

world’s largest manufacturing service provider in the 

world. 




	Slide 1: EPIC Meeting on Photonics for AR/VR/MR
	Slide 2: Augmented Reality is exciting.
	Slide 3: Augmented Reality is frightening.
	Slide 4: What‘s manufacturing all about?
	Slide 5: A Triade to Balance
	Slide 6
	Slide 7: VR Glasses
	Slide 8: AR Glasses
	Slide 9: Successfully Controlling Complexity
	Slide 10: Successfully Controlling Complexity
	Slide 11
	Slide 12: Successful Management of Uncertainty
	Slide 13: Successful Management of Uncertainty
	Slide 14: Successful Management of Uncertainty
	Slide 15: Successful Management of Uncertainty
	Slide 16: Successful Management of Uncertainty
	Slide 17: Successful Management of Uncertainty
	Slide 18
	Slide 19: Successful Management of Product Maturity
	Slide 20: Successful Management of Product Maturity
	Slide 21: We solve problems that nobody else solves.
	Slide 22

