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Femtosecond fiber lasers
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ABOUT FLUENCE

Femtosecond laser manufacturer & extensive expertise in
femtosecond laser material microprocessing
« Unique "ALL FIBER" technology (20 years of development)*

« Founded in 2016 with HQ in Warsaw, Poland, and
Ultrafast Laser Application Laboratory (ULAL) in Wroctaw, Poland

« Laser installations in more than 23 countries
« Expanding for Volume Manufacturing 2023-2025

« 52 employees (~25 in R&D and implementation, ~8 in production)
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* leveraging 13 years of fs product and application development in research institutions
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FEMTOSECOND FIBER LASERS: SUPERIOR LIFETIME AND PERFORMANCE

Halite

All-Fiber Amplified Femtosecond Oscillator
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2 photon
polymerization

2-photon imaging

Ophthamology

Jasper Micro

Jasper Flex

Compact Femtosecond Fiber Laser
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Compact High Power Femtosecond Fiber Laser
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Marking
Micromachining
OEM integration

Micromachining
Surface structuring
Waveguide writing

Jasper X0

High Power Femtosecond Fiber Laser
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HGM

Harmonic Generation Module

Average power:

Max. Energy:

Max. Peak Power:

Pulse duration:

HGM wavelengths: 515, 343, 258 nm
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CORE VALUE PROVEN OVER TIME IN THE FIELD
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More than 6 years of failure-free operation with no signs of degradation
& Fluence

A -



CRITICAL FACTORS THAT LEAD COST-EFFICIENT PRODUCTION OF COMPLEX LASERS

Choice of technology (in our laser case: fiber instead of free-space)

Design (less parts, easy in manufacturing)

Modularity (share the same modules among many products)

Components substitutes (avoid components you can't replace; competitiveness)
Volume orders (better bargaining power in lowering unit cost)

Outsourcing (mechanical parts, electronics, optics; not good in general)

Rapid prototyping (in case for low volume and frequent customization)

© NOo g~ ODd -

Planning and scheduling (time saving practices)
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FEMTOSECOND LASER TECHNOLOGY PARADIGM SHIFT

FREE-SPACE LASERS ALL FIBER LASERS (FLUENCE)

Prone to misalignment
Sensitive to shocks
Environmentally unstable

Servicing required

Expensive to buy due to complicated design

Misalignment

Shock
sensitivity

Temperature
stability

Servicing

Initial cost

Nothing to misalign
No maintenance needed after shock
Stable in wide range of temperatures
No servicing required

Low due to simpler, more repeatable construction
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MODULARITY & DESIGN

® Create products with a high
degree of modularity +
cellular manufacturing model

® Use universal components to
lower unit costs.

* Simplify technology for fast
assembly

The same module used
in all products
/e Fluence
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KAIZEN & QUALITY MANAGEMENT SYSTEM (QMS)

Implementation of Standard Operating
Procedures (SOPs) to enhance process
repeatability and minimize the risk of
errors.

5S implementation

Documenting best practices to support
rapid scaling of processes.

Regularly analyzing data from production
processes to identify areas for
improvement.

Leveraging IT systems to monitor machine
conditions and production efficiency in
real-time.

Implementing quality control at critical
stages of production to prevent defective
batches.

Utilizing advanced measurement tools and ) /
automated inspection systems.

Parallel testing for time-saving
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ADVANCED PLANNING AND SCHEDULING

ERP (local solution)

® Utilizing ERP tools to precisely plan small
production batches and avoid resource

wastage. ‘//y

® Creating a clear schedule to effectively Demand
manage parallel orders. 1@
_ ¥ Advanced
Supply Chain Management Bl heing
® Diversifying suppliers to avoid downtime Jr and
and secure competitive pricing. On-Hand A Scheduling 4 Inventory
® Close collaboration with suppliers to Inventory Projection
ensure quality and timely deliveries, along Qo
with on-site quality checks. (S i
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... TESTING, TESTING AND TESTING

Very stable power =

50°C
Temperature
span

C] / rel. hum. [%]

temp [°

100 ~100

time [h]

power [mW]

BEST-IN-CLASS RESULTS:

= Temperature cycling -10 to +40 Celsius degrees, tested
while working

= Relative humidity: 20 - 95%

= Acceleration endurance 10 g (sine wave), tested while
working

= Shock endurance 40 g (square wave), tested while
working
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THANK You For YOURAA _

@ https://fluence.technology

Nejbauer Michat, PhD

CEO
mnejbauer@fluence.technology
+48 514 061 107



FLUENCE ORGANIZATION
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LASER MICROMACHINING LTD.
the complete facility for laser micro-parts

CUSTOMER FEEDBACK

Processed with JASPER
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50pm Kapton cutting. - Consumer 50pm SS cutting - Medical Devices 200pum SS drilling - Medical Devices
Electronics

. We only buy from established companies that we can trust in terms of laser
performance, reliability, engineering and support - Fluence met theses criteria when we
decided on our late 2022 laser, and we have not been disappointed.

After one year's worth of experience of the Jasper laser we are extremely happy with the
laser’s performance. We have used the laser for 5 days a week for the majority of 2023
and have found no issues, no major problems, and no loss of performance.”

Tmm Glass cutting - Smart Phones, 0.5mm Glass drilling - Smart Phones,
Bbiomedical Biomedical

Dr. Nadeem Rizvi — Managing Director

Laser Micromachining Ltd. (UK) specializes in developing complex micro-products using

custom-built tools with the latest industrial pulsed lasers. Milling glass — Medéch?‘I)Dewces, Lab-on-a- 100pm SS cutting - Several Markets 124pm Tanta_lum;g;t:r}?]d-ugf;ilcal Devices
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HEALTH AND SAFETY

®  PROACTIVE SAFETY MEASURES

® REGULAR SAFETY TRAINING

® RISK ASSESSMENTS

® IMPLEMENTATION OF SAFETY PROTOCOLS
ALL RULES ABOVE MINIMIZE ACCIDENTS

UWAGA! PROMIENIOWANIE LASEROWE!
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